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ABSTRACT
The process of tunnel construction, for various reasons, is occasionally accompanied by
emergency situations caused by roof caving. In these cases, the correct information for
the spatial boundaries and the geometry of the collapsed and loosened areas in the
problematic region is of great importance for the effective reinforcement of the disturbed
rock mass. The proposed geophysical approach for three-dimensional mapping of these
areas is based on the application of electrical resistivity tomography. The possibilities for
detailed delineation of the fractured zones in the area above the tunnel structures
according to electrical resistivity are studied. This approach is tested in the process of
mapping the subsurface space in an area where roof caving occurred in one of the tunnels
under construction along the Struma motorway in South-West Bulgaria. The presented
results confirm the high engineering efficiency of the proposed approach for data
acquiring, analysis and interpretation.
Keywords: geophysical surveying, ERT method, tunnel construction, roof caving,
disturbed rock mass
INTRODUCTION
The geophysical non-invasive techniques are frequently used in the study of near-surface
section in areas where emergencies, caused by roof caving or other geodynamic processes
during the construction or operation of underground facilities, have happened. Their
application is not only the most effective approach but sometimes is the single possible
method for recording the occurred changes in the geological environment and finding
constructive solutions for the effective reinforcement of the disturbed rock mass.
Particularly productive in these cases is the method of electrical resistivity tomography
(ERT), which in the last decade has a wide application in Bulgaria for solving different
geological, mining, hydrogeological, engineering and environmental problems [1], [2],
[3], [4], [5], [6], [7], [8], [9], [10], [11]. Its efficiency is determined by the possibility for
good differentiation of rocks, their secondary alterations and degree of water saturation
according to the specific electrical resistivity, and more precisely by the scale in which
ionic conductivity is manifested [4], [6], [7].
A specific example demonstrates the capabilities of the ERT method for studying the
geological section and mapping the spatial boundaries and geometry of the collapsed,
loosened and disturbed zones in an area where roof caving occurred in one of the tunnels
under construction along the Struma motorway in South-West Bulgaria. Subject of study
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is the subsidence caused by local collapse during construction in 2015 above tunnel “T1
- Blatino”, part of the Highway “Struma” project, LOT 2, section “Dupnitsa Blagoevgrad” (Figure 1). The tunnel consists of two tubes and is constructed after the
New Austrian Tunneling Method (NATM).

Figure 1. Location of the study area – tunnel “T1 - Blatino”, part of the of Struma motorway,
South-West Bulgaria

Diorites are dominant in the geological structure of the region. In the surface part of the
section, down to a depth of 6-7 m, the rocks are very heavily weathered, completely
fragmented and decomposed to clay. Underneath these materials, completely to
moderately weathered diorites are uncovered. They are cracked and disintegrated to rock
fragments of 10-20 cm in size, with a sandy-clay filler. The thickness of this weathered
zone varies from 5-10 m up to 30 m or more. The underlying rocks are less weathered,
the size of the rock fragments reaches 40 cm and the filler is sandy.
The main objective of the performed ERT study is to identify and map the spatial
boundaries of: (1) Collapsed and loosened zones in the rock mass formed as a result of
the roof caving that occurred during the excavation of the right tunnel tube; (2)
Geologically fractured and disturbed zones above those parts of the two tunnel tubes that
have not been excavated until the accident.
METHODS AND INSTRUMENTS
The applied ERT method is appropriate for two-dimensional mapping of the near-surface
area in vertical sections along the surveyed lines [12]. Field measurements were done
using a large number of electrodes connected as a Wenner-Schlumberger array to a multi-
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core cable [13]. Two sets of 12 core cable were used with a 10 m electrode spacing (24
electrodes in total). The registration was accomplished with the help of the equipment
Terrameter SAS 1000, manufactured by the Swedish company ABEM.
The measurements were performed along 17 lines having a total length of 3910 m (each
surveying line with a length of 230 m). To achieve maximum resolution in the process of
mapping the collapsed and loosened zones in the roof caving area, 9 parallel lines were
surveyed, located about 10 m apart. Another 5 lines were oriented along the axe of the
tunnel tubes, and the additional 3 lines were positioned on the periphery of the first set of
lines with the intention to enhance the picture. The exact location of all surveying lines
in the segment from km 324+500 to km 324+750 is presented in Figure 2.

Figure 2. Location of ERT surveying lines

In the field data processing, the computer program RES2DINV [14] was used to obtain
electrical resistivity sections along the 17 surveying lines. The so determined
geoelectrical models were transformed into geological ones on the base of: (1) General
information about the specific geological conditions in the area and the construction
technology [4], [5]; (2) Reference data for the electrical resistivity of different rock types
[15],[16]; (3) Data from the drilled boreholes [4], [7], [8].
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RESULTS AND INTERPRETATION
The electrical resistivity distribution along the 17 studied lines obtained with the
RES2DINV program is presented in Figure 3.

Figure 3. Electrical resistivity sections along the 17 surveying lines
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The complex analysis of geoelectrical sections, taking into account the available
information about the geological, engineering-geological, hydrogeological and
technogenic conditions in the region of tunnel “T1 - Blatino”, gives reason to make the
following more important conclusions regarding the determination of collapsed,
loosened, and disturbed zones in the rock massif:
- The geoelectrical section along all lines is consistent regarding the electrical resistivity
distribution in depth.
- The electrical resistivity of the varieties that compose the studied part of the
subsurface space changes in a relatively wide range - from 10 m to 200 m and
more. The established resistivities do not correlate closely with the table values of this
parameter for weathered diorites. This is not so much related to the degree of natural
secondary alterations, but mainly to the formation of collapsed and loosened zones
around the tunnel roof caving area, the presence of intensely jointed zones and the
complete or very high water saturation in the disturbed zones.
- The lowest electrical resistivity values (less than 25 m) most probably mark the
upper part of the collapsed zone down to a depth of 15-17 m. It is a highly
disintegrated and well-saturated environment composed of highly weathered diorites,
decomposed to clay and small rock fragments. At a greater depth, in the interval from
20 to 25 m, the collapsed zone is characterized by higher values of electrical resistivity
– from 25 to 40 m and more. These values are typical for diorites disintegrated to
larger drained rock fragments with sandy filler.
- The comparatively higher electrical resistivity values (25 to 35 m), registered along
the periphery of the collapsed zone, denote the boundaries of the loosened zone in the
rock mass down to a depth of 15-17 m. At depths down to 20-25 m, due to the presence
of large rock fragments, the spread of this zone is likely to be outlined by an
environment with values of electrical resistivity increasing from 35 to about 50 m
or more.
- The low electrical resistivity values (25 to 35 m), registered outside the roof caving
area and the connected to it collapsed and loosened zones, most probably characterize
the geologically fractured and disturbed zones in the upper part of the rock mass down
to a depth of 10-15 m and more. In depth, the continuation of these zones is mapped
by higher electrical resistivity values, increasing from 35 to 75 m. This is associated
with the presence of larger rock fragments as a result of the lower degree of weathering
of the rock mass.
Detailed maps of the electrical resistivity distribution at various depths have been
composed in order to delineate the spatial boundaries of the collapsed and loosened zones
around the roof caving area and the geologically fractured and disturbed zones above
those parts of the two tunnel tubes that have not been excavated so far. The derived maps
are illustrated in Figure 4.
Based on the compiled geoelectrical maps and according to the zoning criteria defined
above, the following schematic maps were drawn:
(1) Schematic maps illustrating the spread of the collapsed and loosened zones in the
rock mass formed as a result of the roof caving that occurred in the segment from km
324+669.1 to km 324+680 during the excavation of the right tube of tunnel “T1 Blatino” – Figure 5;
(2) Schematic maps illustrating the spread of geologically fractured and disturbed zones
above those parts of the two tunnel tubes that have not been excavated until the accident
– Figure 6.
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Figure 4. Maps of the electrical resistivity distribution at various depths
in the region of tunnel “T1 - Blatino”, segment from km 324+500 to km 324+750
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Figure 5. Schematic maps illustrating the spread of the collapsed and loosened zones
in the rock mass formed as a result of the roof caving in the segment from
km 324+669.1 to km 324+680 – right tube of tunnel “T1 - Blatino”
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Figure 6. Schematic maps illustrating the spread of geologically fractured and disturbed zones above
those parts of the two tunnel tubes that have not been excavated until the accident
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CONCLUSIONS
The presented results confirm the high proficiency of the proposed geophysical approach,
based on the application of electrical resistivity tomography, for three-dimensional
mapping of the collapsed and loosened zones in the rock mass formed as a result of a roof
caving that occurred in the process of tunnel construction. The acquired schematic maps
were of great importance for the development of an applicable solution for the
reinforcement of the disturbed rock mass. The geologically fractured and disturbed zones
were also successfully delineated and taken into consideration during the remaining
construction activities that have finished without an accident.
The proposed approach for data acquiring, analysis and interpretation can be used very
effectively in the study of near-surface section in areas where emergencies, caused by
roof caving or other geodynamic processes during the construction or operation of
underground facilities, have happened.
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ABSTRACT
The article introduces the results of the author’s new investigations about the origin,
Quaternary morphotectonic evolution and the modern morphostructure of the Bulgarian
Continental Microplate from the eastern part of Balkan Peninsula.
The research was realized on a base of the contemporary Plate tectonic study principia by
means of the morphostructural analysis apply. It was provided the principal relief building
role of the regional mosaic pattern and the listric faulting in the Balkan Peninsula East
Part.
Keywords: Ocean Closing, Archipelago, New Europe, Mosaic pattern, Transcontinental
Collision, Quaternary Relief
INTRODUCTION
The results of the author’s investigations [1], [2], [3], [4], [5], [6], [7], [8], [9] et al. about
the origin, Quaternary morphotectonic evolution and the modern morphostructure of the
Balkan Peninsula East Margin is given the possibility for the regional complex
characteristic of the morphotectonic and morphostructural pattern of the mentioned area.
The research was realized on a base of the contemporary Plate tectonic study principia by
means of the morphostructural analysis apply. The particularity of the morphotectonic
and morphostructural regional peculiarities depends from the investigation scale. The
proposed first overview concerns the first rare morphounits only.
Investigation object
The Balkan Peninsula East Part is limited from the Lower Danube to the north, the Black
Sea West Margin to the East, the Marmara Sea and the Aegean Sea (White Sea), the
Lower Struma River, the Butkovo and the Doyran Lakes to the South and the Vardar, the
Pchinya, the Morava and the Timok Rivers to the West (Fig. 1, 2). The very varied and
quickly changeable relief of this area includes high mountains (the Rila, the Pirin, the
Rhodopes, the Vitosha), the Chain Mountains (the Stara Planina, the Sredna Gora),
middle and low high mountains, low lands, planes many kettles.
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Figure 1. The Balkan Peninsula – geographical position

About the Phanerozoic Tectonic Evolution
The East Balkan Peninsula Area was a part from the Tethys Ocean North West End until
72 000 000 years (Fig. 2). During the Jurassic - pre Maestrichtian Geologic-Tectonic
Evolution in the responded part of the Tethys Ocean North West End was disposed the
Intra Mediterranean Archipelago (Fig. 2, 3). The last one was composed by numerous
different big islands – fragments from the Gondwana (Africa) Continental Massif North
Margin. Every one of them distinguished by more or less specific Jurassic-Campanean
Geologic-Tectonic Pattern (Fig. 4). The mentioned continental fragments have moved to
the Paleo Europe Continental Massif during the Tethys Ocean Subduction (Fig. 5). They
are accumulated near the Paleo Europe South Margin and formed the New Europe
Continental Massif (Fig. 5). The East part of the neo builder Balkan Peninsula is formed
from the Moesian (it South part), Bulgarian and Halkidikian Continental Microplates
(Fig. 6). Its primary low land relief corresponds with the Maestrichtian -Early Pleistocene
Orthoplain.

Figure 2. Provisional sketch of the Mediterranean Area during the Late Cretaceous
(Coniacian-Santonian) West End Tethys Ocean Closing
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1 - ocean, 2 - epicontinental basin, 3- continent, 4- continental margin, 5- subduction, 6 – collision, 7Intra Mediterranean Archipelago Zone. Oceans: PAC- Pacific, NATL– North Atlantic, SATL- South
Atlantic, IND- Indian, ARC- Arctic, TTH - Tethys. Most continental massifs: Lav – North America
(Lawrencia) (Proto Laurasia), Eu-As - Euro-Asia (Proto Laurasia), Sam - South America (Proto
Gondwana), Afr - Africa (Gondwana), Ind - India (Proto Gondwana), Ant - Antarctica (Proto
Gondwana), Aus - Australia (Proto Gondwana)

Figure 3. Hypothetical overview of one Intra Mediterranean Archipelago Part (before 72 000 000 years)

The modern East Balkan Peninsula relief is forming during the Late Pleistocene –
Holocene Time.
The Quaternary Earth superficial relief building processes was and are predominantly
provoked and controlled by the Upper Mantle – Asthenosphere energy. Its Earth
superficial effects are expressed by the relationships between the seismic effects and the
regional faulting.
The East Balkan Peninsula Margin coincides with the border between the Bulgarian and
Moesian Continental Microplates from the west and the Black Sea Oceanic Microplate to
the east. This border present the Neo Europe West Passive Continental Margin in the area
of the last Tethys Oceanic Fragment – it Black Sea Oceanic Gulf.
The modern East Balkan Peninsula Relief is forming during the Late Pleistocene –
Holocene Time.
The Quaternary Earth superficial relief building processes was and are predominantly
provoked and controlled by the Upper Mantle – Asthenosphere energy. Its Earth
superficial effects are expressed by the relationships between the seismic effects and the
regional faulting.
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Figure 4. Block diagram model of the Gondwana Continental Fragments (belong to the Mediterranean
archipelago) Internal Pattern in the Tethys Ocean
1 - Oceanic bottom, 2 - oceanic crust, 3 - continental foot, 4 - continental slope, 5 - shelf, 6 – volcano

Figure 5. Moments from the Tethys Ocean Closing (according to Tzankov)
1- Gondwana continental massif, 2- Tethys Ocean, 3- Paleo Europe Continental Massif, 4 - Gondwana
Continental Crust Fragments in the Tethys Ocean - Intra Mediterranean Archipelago, 5 - Tethys Ocean
Phanerozoic Subduction down the Paleo Europe Continental Massif, 6- Neo Europe Continental Massif
Building 7- Mediterranean See Building (after the Tethys Ocean Closing), 8- intra continental collision
between of the Gondwana and the Neo Europe Continental Massif
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Figure 6. Mosaic pattern of the Neo European Continental Massif South-East Part (last 72 000 000 years)

1-23 – continental microplates: 1- Bavarian, 2- Bohemian, 3- Alpean, 4-Apeninian, 5Moravian, 6- Carpathian, 7- Dinarian, 8- Pindian, 9- Heladian, 10- Skitian, 11-Moesian,
12- Bulgarian, 13- Halkidikian, 14- Aegean, 15- Cretean, 16- Creamean, 17- Caucasean,
18- Georgian, 19- West Pontidan, 20- East Pontidan, 21- West Anatolian, 22- East
Anatolian, 23- Cyprian, 23- Arabian Plate; 25- Black Sea (Pontian) Oceanic Microplate
The East Balkan Peninsula Margin coincides with the border between the Bulgarian and
Moesian Continental Microplates from the west and the Black Sea Oceanic Microplate to
the east. This border present the Neo Europe West Passive Continental Margin in the area
of the last Tethys Oceanic Fragment – it Black Sea Oceanic Gulf.
Post Early Pleistocene Deformation Generations
The regional morphostructural analysis of the Late Pleistocene-Holocene deformations in
the eastern parts of the Balkan Peninsula shows the existence of the several simultaneous
or consecutive manifested deformation processes. Every of them have produced specific
morphostructural generation with different time and type of origin and evolution. The
contemporary relics of those morphogenerations determined the peculiarities of the big
parts of the modern relief. The solving of all those questions will be given the possibility
for the complex explanation of the Quaternary regional morphosructural and
morphotectonics setting in the eastern part of the Balkan Peninsula.
The Late Pleistocene beginning coincides with the sharp geodynamic activity increases
in the eastern part of the Balkan Peninsula. It is thanks to the beginner transcontinental
collision between the New Europe Mosaic Continental Massif and Gondwana Continental
Massif. This process was provoked the step by step increased the destruction of the post
Early Pleistocene Orthoplain. The new formed morphounits are result from brittle
deformations.
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Figure 7. Survey morphostructural sketch of the West Black Sea Passive Continental margin
1-5 – subaerial margin area: 1-1a – the South Moesian Morphostructural Zone: 1- continental part, 1amargin part: 2-2a – the Hemus Morphostructural Zone: 1- continental part, 1a- margin part: 3-3a – the
Upper Thracian Morphostructural Zone: 3- continental part, 3a- margin part: 4 – 4a – the Sakar-Strandzha
Morphostructural Zone Morphostructural Zone: 4- continental part, 4a- margin part: 5- the Lower
Thracian Morphostructural Zone; 6-11 – subaqual margin area: 6-8 – continental shelf: 6- high step, 7down step, 8- fault zone; 9- continental slope, 10- continental foot, 11- the Black Sea Bottom; 12 – west
border of the West Black Sea Passive Continental margin, 13- some important faults, 14- border between
the morphostructural zones, 15 – boundary between Turkey and Bulgaria

The proved today continued uplifting of the predominantly mountainous relief from the
southern sector of the eastern part of the Balkan Peninsula show the domination of the
endogenous processes role by the contemporary relief building.
The origin of all of the morphogeneration is related determinate geodynamic processes in
the upper Earthʼs crust parts.
The post Early Pleistocene comb-like morphostructures are result from the very weak
epidermal bending of some Earthʼs superficial regions. They are forming the regional
proto morphostructures of the responded orthoplain regions.
The Late Pleistocene concentric morphostructures marked the beginning of the
endogenous deformations in the destructed orthoplain parts. Those morphounits were
deep eroded and segmented from the regional fault net. Its traces are conserved in the
separate Late Pleistocene-Holocene dome-like morphostructures.
The Late Pleistocene-Holocene dome-like morphostructures are formed in the rim of the
crustal fragments, limited by the local fault net. They outline the principal after the
endogen predetermined regional relief peculiarities. The giving a final touch of those
morphounits is continuing today.
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The Holocene concentric arched mountain morphostructures are represented by the first
rare ridges in the region. They marked zones with the maximal contemporary relief
elevation.
Regional morphotectonic pattern
The East part of the Balkan Peninsula corresponds with the most south-east segment from
the Neo Europe Mosaic Continental Massif. It regional morphostructure is composed be
numerous fragments from the Late Pleistocene-Holocene dome-like morphostructures,
Holocene concentric arched mountain morphostructures and the modern relics from the
post Early Pleistocene Orthoplain. Those relics composed the modern complex
morphostructural passages regional disposition within the Balkan Peninsula Eastern Part
(Fig. 8).
The Balkan Peninsula East part includes the Bulgarian and Halkidikian Continental
Microplates and the most south part from Moesian Continental Microplate – South
Moesian Morphostructural zone (Fig. 6).

Figure 8. Survey map of the complex morphostructural passages
regional disposition within the Balkan Peninsula Eastern Part
1- positive morphostructures with centers of maximal contemporary elevation (black points), 2-3 –
negative morphostructures: 2- lowland, kettle and river valley morphostructures, 3-morphostructural
thresholds; 4- number of negative morphostructure, 5- city and towns: AHT- Ahtopol, ASG- Asenovgrad,
BGS- Burgas, BLG- Blagoevgrad, BBE- Babaeski, CHP- Chirpan, CHR- Chorlu, DVN- Devin, GBRGabrovo, GDL- Gotse Delchev, GVG- Gevgeliya, HSR – Hisarya, HSV- Havsa, IVG- Ivaylovgrad,
KNB- Karnobat, KNT- Ksanti, KRM- Krumovgrad, KVL-Kavala, LLB- Lyuleburgas, LZG- Lozengrad,
MRC- Merich, MRT- Muratl, MSM- Demirkyoy, NSH-Nish, NSB- Nesebar, NZG- Nova Zagora, ODREdirne, PLD-Plovdiv, PMR-Pomorie, PRS-Prosechani, RNS-Bosilegrad, RZL-Razlog, SAP-Sape, SAR Saray, SER- Sere, SLV- Silivria, SMD- Smyadovo, SML- Smolyan, SOF-Sofia, STV- Stavropulis, SVGSvilengrad, SVG-Svoge, STZ- Stara Zagora, TKD- Tekirdag, TPG- Topolovgrad, TTV- Teteven, VLGVelingrad ,VLD- Valandovo, VPR- Veliki Preslav, VTN-Veliko Tarnovo, YKR- Yakoruda, , YMBYambol; 6- border
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Figure 9. Overview morphotectonic map of the Balkan Peninsula East Part
Abbreviations: CMP- Continental Microplate, MSZ- Morphostructural Zone,
MSA- Morphostructural Area, MSL- Morphostructural Line
A – MOESIAN CMP: 1- South Moesian MSZ: 1.1. the South Peri Danube MSA, 1.2. Ludogorie MSA. 2South Carpathian MSZ: 2.1. Serbian Carpathian MSA; B - DINARIAN CMP; C - PINDIAN CMP; D BULGARIAN CMP: 3- Fore Hemus MSZ: 3.1. Belogradchik MSA, 3.2. Vratsa MSA, 3.3. Veliko
Tarnovo MSA, 3.4. Veliki Preslav MSA; 4- Hemus MSZ: 4.1. West Hemus MSA, 4.2. Middle Hemus
MSA, 4.3. East Hemus MSA, 4.4. Primorsko MSA; 5- Sub Hemus MSZ; 6- Srednogorie MSZ: 6.1. Suva
Planina-Greben Planina MSA, 6.2. Viskyar-Lozenska Planina MSA, 6.3. Sredna Gora MSA; 7- South
Morava MSZ: 7.1. Vartop MSA, 7.2. Besna Kobila MSA; 8- Kraishte MSZ; 9- Upper Thracian MSZ; 10Bregalnitsa MSZ; 11- Rila-Pirin MSZ; 12- Rhodope MSZ: 12.1. Devin MSA, 12.2. Ksanti MSA, 12.3.
Smolyan MSA, 12.4. Krumovgrad MSA, 12.5. Sape MSA; 13- Sakar-Strandzha MSZ: 13.1. Sakar MSA,
13.2. Dervent MSA, 13.3. Strandzha MSA; 14- Gradesh- Belasitsa MSZ: 14.1. Gradesh MSA, 14.2.
Belasitsa MSA; 15- West Thracian MSZ; 16- Lower Thracian MSZ; Е- HALKIDIKIAN CMP

Seismic activity
The analysis of seismic activity along the complex morphostructural passages within the
eastern part of the Balkan Peninsula is based on a free seismic catalog by data from USGS
Seismic Hazard Program for the 1965-2018 statistical of period (Fig.10).
The on the fig. 10 represented seismic setting show the big differences of the earthquake
activity between the Balkan Peninsula West and East Parts. The most intensive seismic
activity in the south-west part of the Bulgarian Continental Microplate is a superficial
effect of the transcontinental collision between the New Europe Mosaic Continental
Massif and Gondwana Continental Massif. The earthquake epicenters are located mostly
along the edges of the complex morphostructural passages along the border with
mountain morphounits. There is little or no seismic activity in the central parts as well as
within the river valley extension (kettles).
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Figure 10. Seismic activity within the Balkan Peninsula for the statistical of period 1965-2018
(Seismic data source: USGS Seismic Hazard Programhttps://earthquake.usgs.gov/earthquakes/search/ ;
Mapping tool: GeoMapApp- http://www.geomapapp.org/ )

CONCLUSIONS
The contemporary relief of the Balkan Peninsula East Part was formed during the Late
Plistocene–Holocene Deformations. Their relics composed the modern regional
morphostructure. The first rare role for those morphostructural processes is playing the
listric tectonic effects.
The Balkan Peninsula east Part Morphogenesis was and is controlled by the current
transcontinental collision between the New Europe Mosaic Continental Massif and
Gondwana Continental Massif. The last one predetermined the contemporary tendency
toward the positive different intensive regional movements of the earth superficia.
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ABSTRACT
The water is main source of life on the Earth. As a part of ecosystem water can be viewed
by different points. On one hand water is viewed like a natural resource which means that
exist in a plain type \lakes, rivers and etc.\. On the other hand, water can be a material for
the business and regional development \material for bottling – mineral, spring and tap,
SPA procedures \. On the third hand water can be a thereat for the humanity. In ecosystem
accounting exist both material and monetary accounts in which water is presented. The
material accounts are known like extend and conditional a conditional accountant.
Monetary accounts are related with the ecosystem services that can be done for the
specific asset. Mixer between both material and monetary accounts could be cold
ecosystem asset. Using of these accounts will give a chance for collecting different data
which can be used for analysis.
Keywords: ecosystem accounts, water, ecosystem accounting
INTRODUCTION
We are living in a world where clear water is hard to find and keep it clear may be harder.
We all take water resources like something that will never finish. We see the oceans and
lakes they are full of water and we like their views. This resource is used not only as a
natural resource but also as a material. Water is the main source of life on our planet. In
most cases, we take it for granted, except when it suddenly stops. Water is a major source
of life on our planet. People use it in several ways. First of all for household needs. It
reaches people through built infrastructure of dams, rivers and more. through treatment
plants and the water supply system (pipes, pumping stations). Building such infrastructure
is a complex and expensive process. This requires the development of a system of
accounts to record this information. It can be used to make future evaluations and analyses
in the event of a replacement. In addition, chronological recording serves to determine
the useful life of this infrastructure. Second, water is considered material. The material
nature of water is associated with its use in the heavy industry (metallurgy, chemical,
etc.), trade/juices, liquid diluent, etc. / and electricity production. The use of water as a
material is subject to different regulatory requirements. Choosing which sector to redirect
to is a priority of state policy, but a free-market economy should not be forgotten. The
establishment of accounts in this area enables the consumption of water as a material. In
addition, the analysis made determines the minimum amount of water needed for
production needs. Third, water is considered as part of nature, biodiversity and the
reproduction of natural resources. Maintaining ecosystems is of particular importance for
biodiversity, forests, soil, air. Nowadays, the aggressive use of water resources does not
allow the regeneration of ecosystems by themselves. The activities that can be undertaken
are linked to the creation of appropriate conditions for reproduction. Such activities are
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soil enrichment, afforestation, irrigation and more. In this regard, calculative accounts are
created that enable the pricing of ecosystem services and hence the entire ecosystem. In
the fourth place, water is considered a risk factor. The creation of artificial water basins
poses many risks for the population and nature. The first group of risks is related to
construction. These risks are related to the dam wall. The second group of risks is related
to the human factor - mistakes, deliberate action or inaction. The third group of risks is
related to natural factors and disasters. The creation of the accounts that organize the
overall implementation activity is an operating expense account. This creates assets
whose useful life depends on the inputs, the way they are maintained, and more. Unlike
other assets, what is special here is that nature proves to be the most important factor. For
this reason, reforestation, afforestation along dams can reduce risk factors. That is why
this causes the dam ecosystem to be decomposed into different and constituent parts forests, soils, dam, water, infrastructure. If it is considered as a single system and all
activities for its construction and maintenance, and since they cannot exist separately from
one another, then we have reason to consider it as an asset. This specific asset deserves
attention and a new group of assets, generally, ecosystem assets may emerge.
THE NEED FOR ACCOUNTING FOR WATER
The need for ecosystem accounting for water is pretty obvious. In these days we are facing
serious problems related to the scarcity of clean and drinking water, on the one hand. On
the other hand, the continuous development of the industry is increasingly in need of
water for processing parts in the metallurgy industry. Another important point is the water
resources used in trade. All these needs necessitate a new rethinking of the use of this
valuable resource. Proper classification and accounting are of particular importance in
two respects in general. First, the material nature of water. The natural resource water is
considered as a material for the production of electricity, thinner, metal cutting agent,
cooler and more. The diversity of this valuable resource is subdivided into the surface
level, ground level, and gaseous state. In this case, groundwater and surface water is
important. Material accounts are therefore created to monitor the change in this resource.
Next is the need for a monetary measurement of the construction of water retention
facilities, the infrastructure responsible for water transmission, the consumption of water
for its treatment or its use for industrial purposes, the drainage and re-treatment of water.
The prerequisites for the need for adequate accounting for material waters are:
- Lack of detailed information on pollutants (natural and industrial);
- Lack of mapping of water deposits (above ground and underground);
- Insufficient information on the permeable layers along which rivers flow;
- Insufficient analysis of the water permeability of the soil around the water basins;
- Need for water/air/freshwater - fresh air analysis; chemicals contaminated with watercontaminated with air /;
- Insufficient information on ecosystem services implemented and their impact on
water ecosystems;
- Need for improvement of water management;
- The prerequisites for the need for adequate accounting for monetary value water are:
- Need to calculate possible losses;
- Calculation of ecosystem services applied;
- Determining the cost of infrastructure and its useful life;
- Need for risk assessment in areas affected by water shortages for a specified period;
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- Determination of the value of water treatment and its use for industrial, domestic or
agricultural purposes;
- Valuation of ecosystem services related to water for ecosystem reproduction;
- Valuation of thyroid events in case of non-performance of ecosystem services for risk
mitigation;
To achieve all this requires the creation of a set of tangible and monetary accounts. The
need for material accounts can be sought in early warning of changes in the physical state
of water resources. Creating material accounts by type of water creates conditions for a
clear presentation of the change in the water over a certain period of time (for example,
for one year). This information can be used for early warning of changes in water.
Different sensors and sensors can be used here. In addition to changes in their physical
volume, analyzes can also be made of changes in the chemical composition of water.
Segmentation of clean waters, toxic waters and those with the potential to be toxic can
thus be ensured. This could provide the necessary actions and measures that should be
implemented to limit the damage from potential pollution. Understanding the material
nature of water is essential to the potential for development in at least two directions social and industrial. Overpopulation of one area to another also requires relatively high
consumption of drinking water. Next to the industry's importance is the physical volume
of the water as well as its geographical location. This is due to the production capacity,
which should be implemented on the one hand. On the other hand, this is linked to the
availability of adequate workforce as well as the construction of a comprehensive
infrastructure. We can see other information like “regional policy, regional development
and spatial planning are linked to a number of concepts, concepts, initiatives such
as balanced sustainable development, green infrastructure development, a blue
regional economy, the development of integrated management plans, and so on” [1]
The monetary value of tangible accounts is related to the costs that would have to be
incurred in order to build the infrastructure. The construction of a complete infrastructure
covers: construction of a dam, dam wall, water supply system/pipes, sedimentation tanks,
etc. /, treatment pumping stations, etc. In addition to building materials, human resources,
equipment, and equipment are required. Determining man-hours and machine-hours
together is important for calculating value.
What has been presented here gives us reason to conclude that the consideration of water
under its various forms of manifestation is vital. This is based on two approaches. The
first is related to the material nature of water. The second, its monetary value. Therefore,
meeting this need is realized through the compilation of physical and monetary accounts.
ASPECTS OF WATER ACCOUNTS
The establishment, organization, and reporting of water accounts should be consistent
with the methodology and methodology laid down in accounting science. The use of
financial accounting enables us to modify our water accounts and put them into an
appropriate framework for analysis and interpretation.
Ecosystem accounts presented in this way broadly represent the logic of future data
collection and aggregation. In the first place, for accounting purposes, information about
the ecosystem asset, the data that exists and the policies associated with those assets are
relevant to accounting purposes. Second, these types of accounts should enable ecosystem
assets to be properly accounted for and tracked for changes in time and space. Third, they
allow tracking at the beginning and end of a specific time period. Fourth, accounts serve
as the basis for the development of other ecosystem accounts. Ecosystem extent accounts
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are the basis for the assessment of ecosystem services. The extent accounts present
important information for desertification, urbanization, etc. The group additions to the
extent include managed expansion, natural expansion, and upward reappraisals. Managed
expansion is a tool for moving forward.
1.
2.
3.
4.
5.

Table 1. The core ecosystem accounts [2]
Ecosystem extent account – physical terms
Ecosystem condition account – physical terms
Ecosystem services supply and use account– physical terms
Ecosystem services supply and use account – monetary terms
Ecosystem monetary asset account – monetary terms

Using ecosystem services for a management tool for expansion is very important. It is
important because of the basket services that can be put together. All the services that can
drive expansion have a point. Also, they can be checked how they work both together and
separately. The most important thing here is if these baskets of services can make a natural
expansion or not. This expansion has different types. It can be related to forests, plants,
soils, water and more. Managed expansion can be implemented in two ways. The first,
through human activities. These are all the activities that people take to support expansion
in one direction or another. The opportunities and combinations are different, on the one
hand, afforestation, soil improvement, strengthening of walls and dikes, their extension.
In other words, managed expansion is all the activities that humanity undertakes for the
development and expansion of ecosystem assets, through specific, targeted and organized
activities that increase their territorial coverage. Within the topic of accounts, water
management is associated with the artificial construction of dams and ponds to serve a
particular activity. These activities lead to an increase in the water supply, its
management. On the other hand, is the reduction of water resources. In this regard,
ecosystem services such as water supply for domestic and industrial needs, the use of
water, as material for the production of various beverages, material for the production of
electricity, etc. are considered. Water is considered as a risk factor - flooding, leakage of
dams, unregulated discharge, outdated water supply system, etc. If we are to go deeper,
it would be necessary to seek the loss of water resources in the environment. This
environment is nature. Nature, such as trees, soils, chemical composition, watertight and
watertight layers.
Next, is natural expansion is related to the reproduction of the ecosystem itself. Extension
of nature without direct or indirect human intervention. This requires a special attitude
and analysis especially when there is indirect human intervention. A comparative analysis
would answer the question - to what extent can nature reproduce itself? In addition, an
analysis of the reproduction time can be made in either case. Within the theme, water with
its constancy finds the easiest way to form a bed. Typical of water as a natural resource
is that it is difficult to control. This is evidenced by the many floods that occur worldwide.
What can be observed within this ecosystem account is the increase or decrease of water
within a given area under the influence of the natural environment.
The reassessment of a decrease or increase in the physical volume of water resources is
important for all sectors of our lives. Quality and quantity assessment determine the
purpose of this resource. Changes in current and prior periods make it possible to analyze
and re-evaluate the situation.
Ecosystem condition accounts are another type of ecosystem account in physical terms.
This type of ecosystem account contains the following information. The first
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improvement in the condition. These accounts reflect the improvement resulting from the
restoration of nature. This can be considered a normal state without human intervention.
The information collected here covers river flow, water quality, biodiversity and more.
The role of the human being in relation to the improvement of the condition is related to
the activities that are material in nature. These are activities related to the construction of
dams, river beds, sewage treatment plants and other infrastructure that leads to the
improvement of the water status.
Water reduction is another element that these accounts record. The change in condition
here is related to the decrease of the harvest due to lack, shortage of water and its quality.
In addition, human activity can also lead to a change in the negative state of water. These
are activities in the chemical, metallurgical, mining and other industries. The study of this
part of the water resources makes it possible to determine the available water resource for
drinking purposes and the share of the polluted one. Ordinary human activity can be
catastrophic. Not only are the constructions built by humans, but their use for electricity
production has its risks. Water biodiversity is endangered by turbines through which
water flows, thereby disrupting natural runoff. Lack of water runoff control can lead to a
reduction of water resources for social and household needs, making water quality
inappropriate. This inevitably leads to a crisis for the population, hospitals, kindergartens,
etc. Catastrophic losses can also be observed under the influence of natural forces. An
example of such losses is the heavy rainfall that leads to the water coming out and leaving
the river beds. This uncontrolled water can lead to a number of adverse events, such as
floods in settlements, agricultural land, interruption of electricity, destruction of road
infrastructure and more.
The entries in the condition accounts give an idea of the improvement or deterioration of
the material status of the waters. Analytical reporting is about nature and human activities.
An analysis of these accounts will lead to the ability to determine to what extent nature
can regenerate and what potential risks exist. In addition, determine the role of man in
improving water resources, on the one hand. On the other hand, to analyze the negative
impact of human activities, as well as the risk factors resulting from their implementation.
Other types of accounts are ecosystem services supply and use account - physical and
monetary terms. The ecosystem service supply account has both physical and monetary
terms. These account record information for the physical flow of water. The analytical
information in the physical term provides information for different water recourses and
their usage. Water flows have an important connection between ecosystem assets and
economic and human activity. The main point here is the ecosystem assets and their
potential and services that can be provided. The supply of ecosystem services includes
provisioning, connection, and cultural services. The provision of water is related to water
and water-like material. Provisioning of water is very important for users - homes, and
industry. Damage to nature and biodiversity would be significant if the water is not
provisioned in an anhydrous period. Therefore, water management activities are another
source of information to be analyzed. The regulation of runoff and water supply is an
essential point in analyzing the risk of waterlessness, targeting, and priority use. Water
regulatory activities have a direct impact on biodiversity, vegetation, and air. Creating
opportunities to calculate the effect of regulatory activities leads to the valuation of water
as a resource. However, filtering is another aspect that is directly linked to regulatory
activities. Here, a distinction must be made between natural filtration and the treatment
plants created. All this could not be realized without a built-in water supply system, which
also includes treatment plants. From an economic point of view, the construction of the
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entire regulatory infrastructure, as well as this provisioning service, is of material and
material nature that can be reliably estimated (inputs, man-hours, machine hours and other
activities). Therefore, we can talk about an ecosystem asset created as a result of human
activity. The use of this infrastructure leads to its depreciation. Allocating a reserve over
the useful life of these assets may provide for their replacement, repair, and restructuring,
or further construction. The continuous increase in population in major cities requires
increasing water consumption. Adequate determination of the value of water as a resource
is a complex process that may include the following more important points:
- Calculating the value of water provision assets;
- Calculation of the value of the water transfer;
- Analysis of harmful events in cases of overflow, flood, spillage, etc .;
- Valuing water regulation services;
- Valuation of domestic and industrial water, taking into account previous points;
The use of water resources for different purposes also implies a different approach. Water,
domestic, industrial, agricultural, natural/protected / parks cannot be evaluated in the
same way. When using water, the focus is on how it is spent and what it is used for.
Drinking water is unacceptable for industrial use. Another point is the reuse of water after
its purification. The possibility of reusing water creates conditions for its long-term
saving. It can also reduce its value to industry or agriculture. Therefore, the author
considers it necessary to build ecosystem assets that have a specific purpose. In the era of
4.0 industry we connected every single minute with Internet. All of these assets can be
connected with online sensors “although intelligent cities save resources, energy and
time, they also have a big drawback - personal data protection will be problematic due to
camera monitoring, sensors and GPS that will always know our location” [3] and the
location of the these assets.
ECOSYSTEM MONETARY ASSET ACCOUNTS
Ecosystem asset accounts are at the heart of ecosystem accounting. Opening ecosystem
asset accounts is a complex process that involves not only the material nature of the asset
but also its value measurement. Building an ecosystem asset is twofold. On the one hand,
it can be built by nature. On the other hand, this asset is built by people. The main problem
with both assets is related to:
- Determination of ownership;
- What is an ecosystem asset or assets;
- Determining their value;
- Valuation of a natural asset;
- The relationship and interaction between natural assets and human-made assets;
The framework of such an outline requires a thorough analysis and interpretation. In
relation to water as a natural resource. The author considers that ecosystem assets are:
dams with dams along with their environment, pumping stations, water supply systems,
treatment plants and more. Each asset can serve as a starting point for multiple indicators
- monetary and physical. This will be addressed in the author's future research.
Looking for the links between motor and physical accounts, she can be most strongly seen
in tourism and historical heritage by presenting beautiful views, such as water mirrors,
etc. “The explosion in global cities as centers of world tourism is closely linked to
the operation of many factors of historical and geographic, demographic,
geopolitical, economic, social and cultural character. These cities largely
concentrated within himself much of the world cultural heritage.”[4] In that case the link
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is locked in the monetary aspects of the beautiful views of the lakes, oceans, rivers and
etc.
CONCLUSION
To sum up, the ecosystem accounting for water we must make the difference between the
ecosystem accounts for physical and monetary terms. We need to analyze the link
between these accounts in order to understand how the system works and how much it
will cost. Ecosystem accounting for water provides vital information for humanity. This
information is important to both households and industry. Households need water to meet
their needs, such as drinking water, washing water, biodiversity/fisheries, plants /, natural
views, etc. The industry needs information about the volume of water that can be used for
industrial purposes. Pricing for both types of groups is vital. Therefore, analyzing
ecosystem accounts provides important information on the overall infrastructure and
status of water, the distribution of water resources in a given territory, and the valuation
of water as a resource and material.
REFERENCES
[1] Ivanov M. INTEGRATING SPATIAL PLANNING SYSTEMS IN THE FORMING OF
REGIONAL POLICY IN CERTAIN COUNTRIES OF THE EUROPEAN UNION. Available
DOI:
10.18509/GBP.2019.63 Conference: 5th INTERNATIONAL SCIENTIFIC
CONFERENCE GEOBALCANICA 2019
https://www.researchgate.net/publication/335580557_INTEGRATING_SPATIAL_PLANNIN
G_SYSTEMS_IN_THE_FORMING_OF_REGIONAL_POLICY_IN_CERTAIN_COUNTRIE
S_OF_THE_EUROPEAN_UNION
[2] System of Environmental-Economic Accounting 2012—Experimental Ecosystem Accounting
United Nations New York, 2014 p.21
[3] Naydenov Kl. SMART CITIES - THE FUTURE OF URBAN PLANNING. DOI:
10.5593/sgemsocial2018/5.2/S19.025 Conference: 5th SGEM International Multidisciplinary
Scientific Conferences on SOCIAL SCIENCES and ARTS SGEM 2018
https://www.researchgate.net/publication/329929803_SMART_CITIES__THE_FUTURE_OF_URBAN_PLANNING
[4] Traykov T, Naydenov Kl., Cities – centers for tourism development. Conference: Twelfth
international Scientific Conference “Knowledge without borders”. p.1765-1768
https://www.researchgate.net/publication/330412576_Cities_-centers_for_tourism_development

29

International Scientific Conference GEOBALCANICA 2020

EFFECTS OF ENVIRONMENTAL VARIABLES ON PHYTOPLANKTON
IN THE COASTAL WATERS OF KALPAKKAM WITH
SPECIAL EMPHASIS ON THERMAL DISCHARGE
FROM A POWER PLANT, SOUTHEAST COAST OF INDIA
DOI: http://dx.doi.org/10.18509/GBP.2020.04
UDC: 582.26/.27:502.51]:621.311.22(54)(267.7)

Muthulakshmi Alagan1
Usha Natesan2
Vincent A Ferrer3
Deepthi 3
Vayalam P Venugopalan4
1

University of information science and technology St. Paul the Apostle,
Ohrid, Republic of North Macedonia
2
All India Council for Technical Education, Nelson Mandela Marg, Vasanth Kunj,
New Delhi, India
3
Anna University, Chennai, India
4
Bhabha Atomic Research Centre, Mumbai, India

ABSTRACT
The power plants are mostly located along the coast to make use of large quantities of
seawater and heated effluents being discharged into coastal marine environments.
Planktonic organisms are drawn along with the cooling water are exposed to various
physical and chemical stress, temperature gradients, mechanical stress and antifouling
chemicals. During the period of 2011, monthly boat cruises were undertaken in the sea,
in an area of about 2.0 km. Based on the impact of thermal effluents, water and
phytoplankton samples were collected and analysed near the intake of Prototype fast
breeder reactor, outfall of Plutonium recycle project and the mixing point of Madras
atomic power station. 29 phytoplankton genera were recorded. Among these 86.2 % of
diatoms, 6.9 % of dinoflagellate, 3.5 % of cyanobacteria and 3.5 % of silicoflagellates.
Significant changes were noticed according to seasonal variations in phytoplankton
genera based on the availability of environmental parameters. Phytoplankton abundance
was high in the station P1 than at the station P2. Our results suggest that thermal discharge
may affect the phytoplankton distribution and abundance within a restricted area close to
Madras atomic power station condenser outfall and quite localized, whereas the coastal
ecosystem is not affected. Temperature, salinity, dissolved oxygen and chlorophyll-a
played a significant role in phytoplankton abundance.
Keywords: Physico-chemical parameters, phytoplankton, Kalpakkam, power plant,
thermal effluents, canonical correspondence analysis
INTRODUCTION
Coastal environments are often used as a disposal zone for thermal wastes from the
cooling processes in thermal or nuclear power plants. As seawater-cooled plants are
generally operated in a once-through mode and continuously discharged into the coastal
water body [1]. The condenser effluents from power plants have the potential impact of
thermal and chemical stress and, therefore, may pose environmental problems to the
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receiving water body [2]. Since, temperature being a very important ecological parameter
is essential for the metabolic rate of organisms and the levels of dissolved oxygen [3] and
[4], changes occur in the marine environment due to the disturbance of ambient
temperature [5], [6] and [7]. The power plant thermal discharges can change microbial
habitats in the immediate mixing with the coastal water zone [8].
The phytoplankton perform a vital role in marine food webs, about 90% of the total
production is contributed by the phytoplankters in marine ecosystem. It also acts as most
important primary producer in food webs that supporting commercial fisheries [9] and
[10]. The phytoplankton biomass helps to understand the water quality and eutrophication
of particular area [11] and [12]. Phytoplankton helps to convert inorganic compounds in
to organic compounds by photosynthesis process using solar energy. The phytoplankton
structure may affect by risky changes in hydrographic conditions, because these
communities are more sensitive to environmental variations [13]. The present study was
undertaken in the vicinity of the Madras Atomic Power Station (MAPS), which uses the
coastal waters of the Bay of Bengal as a heat sink. It was hypothesized that the continuous
discharge of condenser effluents may have an impact on the ecology of the coastal
environment and a study was organized to understand the influence of the discharge on
the phytoplankton population near the discharge zone. The objectives of this study were
(1) to determine the potential effect of thermal discharges on abundance and distribution
of phytoplankton between intake and mixing regions, and (2) to compare the relationship
between phytoplankton communities and environmental variables.
MATERIALS AND METHODS
Study area
MAPS is located in Kalpakkam (12°33”N and 80°11”E), southeast coast of India, about
70 Km south of Chennai. MAPS consist of two units of pressurized heavy water reactors
(PHWR) with an installed capacity of 220MWe each, down rated to 170MWe each. The
power plant use 35m3/s-1 of seawater for cooling. The main condenser of each unit is
designed for a ∆T (temperature difference between inlet and outlet) of 10°C. From the
outfall point, the discharged seawater flows through the engineering canal (~0.98 km)
before it mixes with the sea. The existing MAPS discharge is 35 m3/s, a new 500 MWe
power plant, Prototype Fast Breeder Reactor (PFBR) 680m south of the existing MAPS
is proposed with the cooling water requirement of 29 m3/s. According to the climatology
of this coastal area the whole year has been divided into four seasons viz: (1) postmonsoon (January–March), (2) summer (April-May), (3) southwest monsoon (SW)
(June–September), and (4) northeast monsoon (NE) (October–December). The NE
monsoon is active in this area and bulk (80%) of rainfall occurs during this period. Due
to the geographic location of this area, the monsoon reversal of wind and the subsequent
change in the current pattern is prominent here leading to a visible alternation of the
coastal milieu.
Sampling strategy
A typical sampling design is illustrated in Figure 1, to understand the environmental
variables and phytoplankton community, monthly samples were collected from 200m
south of near PFBR (station P1), Plutonium Recycle Project outfall in MAPS Engineered
Canal (station P2) and near MAPS mixing point (station P3) (Table 1).
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Physico-chemical parameters
Environmental variables such as suspended particulate matter (SPM), dissolved oxygen
(DO) and chlorophyll-a (Chl-a) were analyzed according to standard method described
by Strickland and Parsons [14] and Grasshoff et.al. [15]. pH was recorded with pH meter
(WTW, Germany) with a resolution of 0.01. Surface water temperatures were recorded
using standard mercury filled centigrade thermometer. Salinity and turbidity were
recorded with the WTW 330i probe and turbidity meter (CyberScan IR TB 100),
respectively.
Table 1. Plankton sampling stations
Longitude E
Area Description

Station ID

Latitude N

P1

12°32'49.263"

80°10'44.857"

P2

12°33'42.811"

80°10'47.06"

P3

12°33'54.735"

80°11'8.038"

200m south of near PFBR intake
Plutonium Recycle Project outfall in
MAPS Engineered Canal
Near MAPS Mixing Point

Figure 1. Study area and sampling locations
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Physico-chemical parameters
Environmental variables such as suspended particulate matter (SPM), dissolved oxygen
(DO) and chlorophyll-a (Chl-a) were analyzed according to standard method described
by Strickland and Parsons [14] and Grasshoff et.al. [15]. pH was recorded with pH meter
(WTW, Germany) with a resolution of 0.01. Surface water temperatures were recorded
using standard mercury filled centigrade thermometer. Salinity and turbidity were
recorded with the WTW 330i probe and turbidity meter (CyberScan IR TB 100),
respectively.
Phytoplankton
Phytoplankton samples were collected at monthly intervals, for qualitative and
quantitative studies of phytoplankton, 50ml of sample was concentrated from 10L of
surface water sample collected and fixed with 5% formaldehyde solution. From the above
concentrated sample, 1ml was taken on a Sedge-wick Rafter cell for analysis under a Carl
Zeiss compound microscope for counting. Identification of phytoplankton was done by
following standard taxonomic monographs for diatoms [16], dinoflagellates [17] and [18]
and green and blue-green algae (Cyanobacteria) [19].
Data analysis
The differences in environmental variables, abundance and genus richness were
confirmed by bar graph. CANOCO 4.5 version software was used for Canonical
Correspondence Analysis (CCA) [20]. Phytoplankton communities with environmental
variables were linked by the CCA plots using CANOCO.
RESULTS
Physico-chemical parameters of water
Throughout the study period, pH remained alkaline with fluctuated from 8.0 - 8.4, surface
temperature from 27.2°C to 36.0°C, salinity from 30.0 to 33.4 psu, turbidity from 0.9 –
12.2 NTU, SPM from 18.4 – 75.0 mg/L, DO from 3.7 – 6.3 mg/L and Chl-a form 1.2 –
3.2 mg/m3 (Table 2). Highest salinity was recorded during summer and the lowest in
northeast monsoon in all three stations. Monthly values showed relatively high-water
turbidity at station P1 during June and August and not much variation was noticed during
the rest of the study period (Table 2). The station P2 showed marginally higher turbidity
compared to the other two locations, due to shallow water depth.
Temperature varied from 27.2°C to 31.1°C at station P1, whereas station P2 observed
from 30.3°C to 36°C. At the end of the discharge canal (0.98 km length), where the
effluents mixed with the sea, the temperature varied from 27.5°C to 31.4 °C at station P3.
Table 5 gives details of the power plant operation and ∆T (with respect to the intake
water) during January –December 2011. The mean ambient seawater temperature at the
study site is about 28°C. Temperature at MAPS condenser outfall during this study period
was about 8.4–9.3 °C greater than that at the intake, when the two units were operational
(Table 3). A lesser ∆T magnitude of 1.9–5.8 °C (with respect to the intake water) was
recorded at the mixing point (P3).
Table 2 shows that chlorophyll-a level at station P1 and P3 were comparable indicating
the substantial recovery of phytoplankton. The chlorophyll-a level at station P2 was
slightly less than that at station P1, the loss being attributable to grazing inside the intake
tunnel. The elevated level was noticed during September and decreased during northeast
monsoon. Variations in dissolved oxygen show similar pattern in the sampling stations
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with high levels in June (6.3 mg/L at P1 and 5.8 mg/L at P3). Thermal discharge from the
power plant did not affect the distribution of physico-chemical parameters in the study
area.
Table 2. Monthly variations in environmental variables at station P1, P2 and P3

Temperature
(°C)

Salinity
(PSU)

Turbidity
(NTU)

SPM
(mg/L)

DO
(mg/L)

Chl-a
(mg/m3)

8
8.1
8
8.3
8
8.3
8.4
8.4
8.4
8.4
8.3
8.3
8.1
8
8.2
8.2
8.2
8.1
8.3
8.4
8.3
8.4
8.3
8
8
8.1
8.2
8.3
8.3
8.2
8.4
8
8.4
8.3
8.2
8.3

28
27.3
28.1
29.4
31.1
28.7
28
28
27.6
28
28
27.2
34
35.7
36
36
35
34
34.2
35.4
32.4
35
31.6
30.3
29.8
31.4
28.9
30
30.6
28.5
29.4
29.6
27.5
29.5
29.1
28.8

31.2
32.3
31
32.6
33
32
30.7
30.8
30.3
31
32
30.8
31.8
31.1
30.2
33.2
32.1
31.6
31.3
30.9
31.3
30.8
30
31.7
32.1
31.9
32.1
32.1
33.4
32.1
31.3
31.8
31.2
31.9
31.2
31.8

4.5
3.4
1.2
1.6
5.3
12.2
2.2
10.1
0.9
7.2
1.4
0.9
6.7
10.9
3.1
6.8
1
7.2
3.5
5.9
3.3
3.4
1.4
4
5.5
5.9
5.1
2
4.9
5
2.8
7.1
0.9
5.5
1.4
3.8

30
36.4
18.4
40.4
56
75
44.8
71.6
36.2
74
29.2
49.6
48.4
45.6
27.6
49.2
35.6
55.6
56.8
62
51
43.6
34
50.8
44.8
26.4
30.8
46
54
62
45.2
68
48.2
69.2
32.8
38.8

4.5
4.2
4.5
5.2
4.5
6.3
4.5
5.2
4.7
5.1
4.8
4.8
4
3.8
4.1
3.7
3.9
4
4.2
3.9
4
4.1
4.1
4.2
4.8
4.5
4.6
5.5
4
5.9
4.2
5.3
4.3
4.7
4
5.6

2.1
2.7
2.4
2.2
1.9
2.6
2.8
2.3
3.2
2.4
2.4
2.3
1.2
1.8
1.5
1.6
1.7
1.2
1.8
2
2.2
1.7
1.4
1.9
1.4
2
2.2
2
1.7
1.7
2
2.1
3.1
2.4
2.2
2.2

Station P2

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

pH

Station P3

Months

Station P1

Environmental Variables

Phytoplankton abundance and diversity
A total of 29 distinct variation of phytoplankton genera were identified in the present
study belonging to diatoms form the most dominant (86.2 %) group followed by
dinoflagellate (6.9 %), cyanobacteria (3.5 %) and silicoflagellates (3.5 %). Table 4 to 6
displays the abundant and common phytoplankton distribution recorded during the study
period. Noticeable monthly differences in population density of phytoplankton
communities ranged from 332-755 cell/ml in station P1, 285-637 cells/ml in station P2
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and 323-734 cells/ml in station P3 (Fig. 2). During March, April, May and September
observed that richness of phytoplankton communities.
The diatoms formed the dominant group in the present study, Amphipora, Amphora,
Asterionellopsis, Bacteriastrum, Biddulphia, Odotella, Chaetoceros, Cocconeis,
Coscinodiscus, Cyclotella, Ditylum, Eucampia, Fragillaria, Guinardia, Leptocylindrus,
Melosira, Navicula, Nitzchia, Pleurosigma, Pseudonitzschia, Rhizosolenia, Skeletonema,
Thalassiothrix, Thalassiosira and Triceratium. Station P1 noticed richer phytoplankton
genus and a sudden alteration was observed in station P2, though station P3 shows
recovery of genera. Among diatoms, Asterionellopsis, Thalassionema, Biddulphia,
Chaetoceros and Skeletonema were found to be dominant. Similarly, dinoflagellate
community was dominated by Protoperidinium and Peridinium.
Table 3. Details of temperature at MAPS intake, outfall and
mixing point during January to December 2011
Months

Sampling
Dates

Intake
(°C)

Outfall
(°C)

Mixing Point
(°C)

Outfall Intake ∆T (°C)

Mixing Point
- Intake ∆T
(°C)

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

24.01.2011
23.02.2011
24.03.2011
26.04.2011
23.05.2011
20.06.2011
20.07.2011
25.08.2011
16.09.2011
18.10.2011
15.11.2011
20.12.2011

26.5
28.7
29.4
30.1
27.8
28.4
29.3
29.2
27.9
30.6
29.0
27.1

34.9
37.7
38.5
39.4
36.6
37.3
37.7
36.2
36.3
39.9
38.3
36.3

32.3
33.6
35.0
33.0
33.6
32.5
33.7
32.7
33.2
32.5
33.8
32.5

8.4
9.0
9.1
9.3
8.8
8.9
8.4
7.0
8.4
9.3
9.3
9.2

5.8
4.9
5.6
2.9
5.8
4.1
4.4
3.5
5.3
1.9
4.8
5.4

Figure 2. Monthly variations in no of phytoplankton genera
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Table 4. List of dominant and common phytoplankton genera recorded at station P1
Genera

Genera
No.

Amphipora

G1

Amphora

G2

Asterionellopsis

G3

Bacteriastrum

G4

Biddulphia

G5

Odotella

G6

Chaetoceros

G7

Cocconeis

G8

Coscinodiscus

G9

Cyclotella

G 10

Ditylum

G 11

Dictyocha

G 12

Eucampia

G 13

Fragillaria

G 14

Guinardia

G 15

Leptocylindrus

G 16

Melosira

G 17

Navicula

G 18

Nitzchia

G 19

Pleurosigma

G 20

Peridinium

G 21

Protoperidinium

G 22

Pseudonitzschia

G 23

Rhizosolenia

G 24

Skeletonema

G 25

Thalassiothrix

G 26

Thalassiosira

G 27

Triceratium

G 28

Trichodesmium

G 29

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Chaetoceros showed a decrease in growth rate where temperature increased from 28°C
to 40°C. On the other hand, amphora demonstrated stable growth rate between 28 and
33°C, beyond which a slight reduction was observed at P2 due to increased temperature
(above 33°C). Diatoms dominated the phytoplankton and there was no indication of any
dominance by cyanobacteria or other harmful algal species, as a result of the thermal
discharge. Though a measurable reduction in chlorophyll a was observed at station P2,
the changes were no longer discernible a short distance beyond the mixing point.
Chlorophyll-a and phytoplankton distribution were invariably reduced about 35% –70%
at station P2 and the mixing point 15% – 50% lower as compared to the station P1 (Table
4 to 6). Most of the months, phytoplankton community was not affected by the thermal
discharge from the power station except few occasions its exposed reduction in station
P3. High numbers of Asterionella, Skeletonema, Thalassionema, Thalassiothrix and
Trichodesmium were noticed all time except monsoon season in all stations, indicating
their thermophilic nature.
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Table 5. List of dominant and common phytoplankton genera recorded at station P2
Genera

Genera
No.

Amphipora
Amphora
Asterionellopsis
Bacteriastrum
Biddulphia
Odotella
Chaetoceros
Cocconeis
Coscinodiscus
Cyclotella
Ditylum
Dictyocha
Eucampia
Fragillaria
Guinardia
Leptocylindrus
Melosira
Navicula
Nitzchia
Pleurosigma
Peridinium
Protoperidinium
Pseudonitzschia
Rhizosolenia
Skeletonema
Thalassiothrix
Thalassiosira
Triceratium
Trichodesmium

G1
G2
G3
G4
G5
G6
G7
G8
G9
G 10
G 11
G 12
G 13
G 14
G 15
G 16
G 17
G 18
G 19
G 20
G 21
G 22
G 23
G 24
G 25
G 26
G 27
G 28
G 29

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Relationships between phytoplankton and environmental variables via canonical
correspondence analysis
Phytoplankton community changes were identified through CCA biplot which is
responsible for important environmental variables are presented in Fig.3 and Fig. 4. In
station P1, axis 1 and 2 explained the variability in the monthly genera environment biplot
(Fig. 3). Salinity and temperature had positive correlation in axis 1 and highly associated
with post monsoon. The variable that positively correlated in axis 2 were DO, turbidity,
SPM and pH, chlorophyll a had a negative correlation in the same axis linked with
summer. Genera like Amphipora, Leptocylindrus, Dictyocha and Triceratium found to
have the positive correlation with salinity and temperature in axis 1 (Fig. 4). Chlorophylla was a positive relationship in axis 2, it explained the closer association with
Asterionellopsis, Biddulphia, Cocconeis, Coscinodiscus, Eucampia, Fragillaria,
Pseudonitzschia. However, some genera were negatively correlated in axis 2 with pH,
DO and SPM (Guinardia, Ditylum and Peridinium).
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Table 6. List of dominant and common phytoplankton genera recorded at station P3
Genera

Genera
No.

Amphipora
Amphora
Asterionellopsis
Bacteriastrum
Biddulphia
Odotella
Chaetoceros
Cocconeis
Coscinodiscus
Cyclotella
Ditylum
Dictyocha
Eucampia
Fragillaria
Guinardia
Leptocylindrus
Melosira
Navicula
Nitzchia
Pleurosigma
Peridinium
Protoperidinium
Pseudonitzschia
Rhizosolenia
Skeletonema
Thalassiothrix
Thalassiosira
Triceratium
Trichodesmium

G1
G2
G3
G4
G5
G6
G7
G8
G9
G 10
G 11
G 12
G 13
G 14
G 15
G 16
G 17
G 18
G 19
G 20
G 21
G 22
G 23
G 24
G 25
G 26
G 27
G 28
G 29

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Fig. 3 displays pH, chlorophyll-a temperature salinity in axis 1 and DO in axis 2 had
positive correlations in station P2 CCA biplot, implying the influence of freshwater
contribution during northeast monsoon. Whereas DO and SPM showed a significant
negative correlation in axis 1. Turbidity and chlorophyll-a showed a negative and positive
correlation in axis 1 and 2 with few genera of phytoplankton. Genera such as Cocconeis,
Eucampia, Fragillaria, Guinardia, Nitzchia were positively correlated with SPM, DO,
pH in axis 1 (Fig. 4). In axis 2 most of the genera were in negative correlation with
Chaetoceros, Guinardia, Skeletonema, Thalassiosira, Trichodesmium. This pattern
shows that less salinity and temperature results in unusual range and richness of
phytoplankton.
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Figure 3. CCA for months Vs environmental variables at different stations
(Genus numbers refer to Table 4)

Figure 4. CCA for phytoplankton genera Vs environmental variables at different stations
(Genus numbers refer to Table 4)
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As for station P3, the main environmental parameters which had a positive correlation
with axis 1 were SPM, chlorophyll-a, salinity and pH during northeast monsoon. During
summer, temperature, DO and turbidity were negatively related (Fig. 3). pH, SPM, DO
found to have the positive relation with Cyclotella, Protoperidinium, Pseudonitzschia,
Rhizosolenia in axis 1 and few genera of phytoplankton (Asterionellopsis, Chaetoceros,
Pleurosigma) were negatively correlated with turbidity and temperature in the same axis.
Turbidity and temperature showed a negative and positive correlation in axis 1 and 2.
Salinity showed a negative correlation in axis 2 for few genera of phytoplankton and
highly associated with Leptocylindrus and Pseudonitzschia.
DISCUSSION
Environmental variables are important factors to determine the structure of phytoplankton
communities in aquatic life. Moreover, thermal effluents from power plants may cause
some effects on the phytoplankton community in coastal environment. In the present
study we observed that notable difference in phytoplankton genera between the intake
and outfall waters (Table 4 and 5). Temperature influences the coastal environment as the
life of marine organisms and hydrographical parameters [21]. When the both units were
under operation, the water temperature at condenser MAPS outfall had variation about 8
- 10°C increased than intake water (Table 3). Li et al. [13] also suggested that the outfall
temperature was significantly higher than in the surrounding water of Daya Bay in China.
Environmental factors such as wind force, freshwater inflow and atmospheric
temperature may attribute monthly variations in temperature. MAPS thermal effluent
formed a plume pattern that moves north, south and the offshore direction, depending on
the direction and magnitude of the prevailing longshore current.
Maximum pH was observed during summer at station P3 might be due to the influence
of seawater penetration and high biological activity [22] and occurrence of high
photosynthetic activity [9]. Salinity plays a limiting factor in living organisms, dilution
and evaporation in the faunal and floral diversity of coastal ecosystem [23]. Earlier studies
on salinity showed similar variations as in the present investigation. Highest salinity
during summer could be due to neritic water dominance and higher rate of evaporation
[24] and [25], and reduced salinity may be the freshwater inflow, the rainfall and
fluctuation in tides during northeast monsoon [26] and [21]. The pattern of turbidity
variation showed that the surface runoff is not the dominant factor regulating turbidity of
the seawater at this part of the Bay of Bengal; rather, the resuspension of surficial
sediments by stirring action and currents may be the factor controlling it.
Throughout the study period, the dissolved oxygen showed clear monthly variations. Low
DO recorded during summer, might be due to high temperature and biological activity
[27] and [28] and high content of DO noticed in northeast monsoon could be freshwater
input and occurrence of phytoplankton [29]. During primary production, the chlorophylla act as principle pigment in marine water. The elevated concentration of Chl-a was
observed in transition period, Saravanane et al. [30] also reported that the availability of
high nutrients in the nearshore waters during the transition periods which supports the
growth of phytoplankton. The chlorophyll-a reduction occurs during the passage of
cooling water from the intake to the outfall, since the mixing point (P3) did not show any
significant change in chlorophyll-a concentration. This revealed that the effect of thermal
discharges on phytoplankton is marginal and confined impact.
Noticeable monthly differences in population density were observed among
phytoplankton communities is illustrated in Fig. 2. Phytoplankton abundance was low
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during northeast monsoon and this could be due to heavy rainfall, reduced salinity,
temperature, pH and high turbidity [31] and [32] and high density observed during
summer might be more stable hydrographical conditions. Asterionella, Skeletonema,
Thalassionema, Thalassiothrix and Trichodesmium was higher abundance during the
study period except monsoon season, indicating their thermophilic nature. Ei-Gindy and
Dorghan [33] explained that phytoplankton and their growth depend on environmental
factors, which are variable in different seasons and regions.
Lowest distribution of phytoplankton was observed in station P2 at ~ 0.5km from MAPS
outfall. Li et al. [13] also reported that the influence of phytoplankton community by the
nuclear power plant thermal discharge in the subtropical region. The reduction in
abundance of phytoplankton was observed during monsoon period, which could be
mainly attributed to the low saline water. Remarkably throughout the study,
phytoplankton abundance was observed to be higher at station P1 when compared to
station P2. Shiah et al. [34] explored weak phytoplankton due to thermal effluents and
chlorination cause reduction in phytoplankton productivity. CCA is a good tool to
comprehend the relationship between phytoplankton distribution in marine ecosystem
and environment variable data are suitable [35]. CCA revealed the various environmental
parameters and differentiation among phytoplankton genera (Fig. 4).
Chaetoceros is a common genus of marine planktonic diatoms. Chaetoceros showed a
decrease in growth rate where temperature increased among the tested temperatures, 28°C
was optimum for Chaetoceros growth [36]. Phytoplankton passing through the power
plant cooling water system experience combined mechanical, chemical and thermal
stresses, which vary in duration and magnitude, depending on the flow rate. Previous
reports stated that mechanical stress as a possible cause of significant mortality in
entrained organisms [37] and [38]. Mallin et al. [39] also observed that direct thermal
effect of cooling water discharge on phytoplankton communities was either localized or
non-significant, depending upon site specific circumstances. The results of the present
study clearly showed that power plant-induced effect on phytoplankton is relatively quite
localized. Coastal waters close to the plant discharge showed no reduction in
phytoplankton, attributable to the power plant discharge. There is no significant
difference of phytoplankton communities in outlet and intake regions [40]. Earlier studies
on phytoplankton in the coastal waters of Kalpakkam showed that the general distribution
was not affected by the discharge from the power station [41]. The outcomes of the
present study will validate the findings of Choi et al. [42], wherein they concluded that
marine organisms are sensitive indicators to investigate the impact of power plant thermal
effluents on coastal environments.
CONCLUSION
The present study summarizes the phytoplankton abundance, distribution and the
relationship between physico-chemical parameters and phytoplankton around Madras
Atomic Power Station in Kalpakkam. Of the three stations investigated, the population of
phytoplankton and chlorophyll-a content were higher in the station P1 than in station P2
(at engineering canal). However, slight differences in genera richness and diversity were
noticed in station P3. Salinity and turbidity played a significant role in phytoplankton
composition and density. According to these observations, it suggests that the thermal
effluents may affect the phytoplankton structure between the MAPS condenser outfall
and intake regions. It is clearly showed from Canonical Correspondence Analysis that the
physico-chemical parameters have significant variation between seasons and influence
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the phytoplankton diversity and abundance. From CCA biplot, it is clear that temperature,
salinity, DO and Chl-a played a great role in phytoplankton growth and richness. Overall
study gives a good outline of the phytoplankton community effects caused by the thermal
effluent. From the above discussion, it is concluded that phytoplankton distribution in the
Kalpakkam coastal waters are not affected by thermal discharge from power plant. This
study provides basic knowledge of phytoplankton around MAPS and still more
investigation was required about the study of ecological impact caused by thermal
discharge.
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ABSTRACT
The aim of the research is to provide information about geological features in the area of
open pit “Ada Tepe” gold mine part of the “Khan Krum” gold deposit. The mine site is
located at Ada Tepe hill, approximately three kilometers south of the town of
Krumovgrad in southeastern Bulgaria. The “Ada Tepe” deposit is classified as a low
sulphidation type epithermal gold-silver deposit formed in the Early Oligocene. Around
the area of the study, there is information from several drillings, according to which the
following rocks are observed: clays, breccia conglomerate, breccia conglomerate with
quartz inclusions and metamorphic clasts. In this research Electrical Resistivity
Tomography (ERT) is used to detect and characterize layers by exploiting resistivity
contrasts between different geological features using electrical current. The specific
electrical resistance of conglomerates and clays is lower because they are strongly
saturated with pore water. The silicified sedimentary rocks on the other hand are among
the highest electrical resistance rocks. Thus, the specific electrical resistance of the
breccia conglomerate with quartz inclusions is distinctly higher than that of the
metamorphic clasts and clays which allows for their differentiation. This information is
highly important for drilling blasting works because of the blasting energy distribution.
Keywords: Open pit, Electrical tomography, Geophysical research.
INTRODUCTION
The purpose of this research is to collect information for the geological section up to 15m
depth in the area of “Ada Tepe” open pit gold mine in south-eastern Bulgaria. Detailed
information for spatial distribution of different lithological characteristics between
horizon 445m and horizon 440m is obtained using geophysical electrical tomography
method. This method is used for imaging sub-surface structures from electrical resistivity
measurements made at the ground surface. Usually this methodology is largely used in
media with different electrical resistivity properties because it proved to be effective and
also offers non-destructive survey of the investigated area which is a key element in the
modern geophysical prospection. Electrical resistivity tomography (ERT) deserves a
growingly larger attention since it is a low-cost and high-resolution technique that can
rapidly image states and processes [1]. In this research electrical tomography method cope
with providing detailed information for spatial distribution of different lithological
characteristics in the observed area.
The reported results illustrate the potential of electrical resistivity methods to provide
actual information for observed geological section based on electrical resistivity [2], [3].
This information can be useful for rocks differentiation on the terrain, because support
drilling blasting works and helps to set up the blasting energy in the areas with hard rocks.
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DESCRIPTION OF THE TECHNOLOGY
Electrical Resistivity Tomography (ERT) is easy to use and very productive geophysical
method used to determine the subsurface resistivity distribution by making measurements
generally on the ground surface [4], [5], [6], [7], [8], [9]. The ERT method is an electrical
method where electrical current is induced in the ground using two current electrodes.
The electrical potential field is then read using two other electrodes. There are many
different electrode array configurations available, but all them are used to gather data that
can be used to estimate lateral and vertical variations in ground resistivity values.
ERT data are rapidly collected with an automated multi-electrode resistivity meter
Terrameter SAS 1000.
Electrical methods and especially ERT are proved themselves as very effective, but most
of them are affected by several factors, which need to be inspect during the study:
- the geochemistry of the subsurface;
- grainsize distribution;
- ground water chemistry;
- the presence of contamination.
ERT profiles consist of a modeled geological cross-sectional (2-D) plot of resistivity
versus depth (Ωm). On the field survey, automatic computer-controlled system measures
potential differences between pairs of electrodes, creates resistances by dividing by the
current passed, and converts these resistances into apparent resistivity using geometrical
factors. Geometrical factors are determined by the relative positions of the electrodes
[10]. Interpretation process of ERT data is supported by borehole data and usually
accurately represent the geometry and lithology of subsurface geologic formations.
In a geophysical survey, we acquire observed data and its estimated uncertainties. Later
on, the problem is to find model that inverts the observed geophysical data to adequate
subsurface physical properties. The model, along with physical property values of local
rock types, is used to interpret geology and structure, and ultimately help for positioning
the drill holes that intersect mineralized zones [11].
RESULTS AND INTERPRETATION
Electrical resistivity surveys were conducted to clarify the location of breccia
conglomerate with quartz inclusions and metamorphic clasts and clays at both prospect
and detailed scales. Apparent resistivity data were collected with a Wenner array on the
ground surface. ERT data processing and modelling were done using the RES2DINV.
This computer program automatically determines the 2D resistivity model for the
observed data [12].
The ERT field measurements were performed along 13 profiles (red lines) with total
length of 1865m. The length of each line is present in the Table № 1.
Table 1. Total length of each line in “Ada Tepe” gold mine deposit

Line

Line
2

Line
3

Line
4

Line
5

Line
6

Line
7

Line
8

Line
9

Line
10

Line
11

Line
12

Line
13

Line
14

Length [m]

150

165

170

170

170

150

150

155

155

110

110

105

105

The precise location of the geophysical surveying lines in the area of “Ada Tepe” gold
mine deposit is illustrated in Figure 1.
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Figure 1. Field measurements situation plan

After careful analysis of conducted geoelectrical research it is considering that average
electrical resistivity of the medium is between 100 Ωm and up to 4500 Ωm. Furthermore,
clay materials, metallic oxides, and sulphide minerals, which compose Shavar formation
are amongst the sedimentary materials that can carry significant electrical current through
the material itself. Therefore, it is significantly difficult to determine sulphide mineralized
rocks from clay materials and vice versa.
After the interpretation process, researched geoelectrical sections are represented by four
electric environments with different lithological characteristics:
- The first electrical environment (Zone 1) is characterized by the lowest values of the
electrical resistivity for the investigated geoelectrical section - in the range of 100 Ωm
to 550 Ωm. It can be assumed that Zone 1 marks a layer of sediments of Shavar
formation presented by metamorphic clasts and clays.
- The second electrical environment (Zone 2) is characterized by relatively higher
values of electrical resistivity - from 550 Ωm to 1500 Ωm. This medium is mostly
composed from carbonite breccia and breccia conglomerates.
- The third electrical environment (Zone 3) is characterized by almost highest electrical
resistivity values ranging from 1200 Ωm to 4000Ωm. This environment is likely to
map out siltstones with high content of quartz or muscovite.
- The fourth electrical environment (Zone 4) is also characterized by the highest
electrical resistivity values ranging from 2500 Ωm to 4500Ωm. This values of
resistivity are considering as a result of decoupling after blasting processes in the
research area and therefore anthropogenic activities.
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Figure 2. ERT Line 2 – “Ada Tepe” gold mine deposit

Figure 3. ERT Line 3 – “Ada Tepe” gold mine deposit

Figure 4. ERT Line 4 – “Ada Tepe” gold mine deposit

Figure 5. ERT Line 5 – “Ada Tepe” gold mine deposit

Figure 6. ERT Line 6 – “Ada Tepe” gold mine deposit

Figure 7. ERT Line 7 – “Ada Tepe” gold mine deposit
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Figure 8. ERT Line 8 – “Ada Tepe” gold mine deposit

Figure 9. ERT Line 9 – “Ada Tepe” gold mine deposit

Figure 10. ERT Line 10 – “Ada Tepe” gold mine deposit

Figure 11. ERT Line 11 – “Ada Tepe” gold mine deposit

Figure 12. ERT Line 12 – “Ada Tepe” gold mine deposit

51

Physical Geography

Figure 13. ERT Line 13 – “Ada Tepe” gold mine deposit

Figure 14. ERT Line 14 – “Ada Tepe” gold mine deposit

Based on the results of the interpretation of ERT lines is created schematic illustration of
spatial distribution of Zone 1 and Zone 3 between horizon 445m and horizon 440m
(Figure 15). From this picture can be drown a conclusion that relatively high resistivity
Zone 3, containing siltstones with high content of quartz or muscovite, is located from
West to North-East. In comparison lower values of resistivity, due to the presence of clay
component, are presented from West-to-East and are crossed by Zone 3 almost in the
middle of the working area diagonally.
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Figure 15. Schematic illustration of spatial distribution of Zone 1 and Zone 3
between horizon 445m and horizon 440m

CONCLUSION
Almost a century geophysicists have been use ERT successfully for solving different kind
of problems. Additionally, field equipment and data processing procedures have been
developing very rapidly and made 2D surveys routine and even more 3D surveys possible.
According to the measurement results and the interpretation of the ERT lines is
considered that the specific electrical resistance of the observed rock types varies from
100 Ωm to more than 4500 Ωm. Therefore, it is distinctively different to separate the clay
components (Zone 1) from the breccia conglomerate with quartz inclusions (Zone 3). This
information can be of use for planning drilling blasting works in the way that clay
components do not absorb the blasting energy. In term, blasting energy distribution can
be managed to pass through the hard rocks and so that to be reduced the number of
oversized particles after the blasting works. In this way ERT as non-destructive technique
prove to be very effective and can be used as a routine before planning drilling blasting
works in the area of open pit “Ada Tepe” gold mine.
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ABSTRACT
Lack of rainfall in short time scales mainly affects soil moisture, whereas long-term
rainfall deficit often affects streamflow and groundwater. Hydrogeological drought can
be evaluate using specific index like Standardized Groundwater Index (SGI) on similar
methodology used for Standardized Precipitation Index (SPI). The evaluation of
hydrogeological drought was made for 15 hydrogeological wells developed on northeastern part of Romania in the period 1983 to 2018. The results show that there is a
common evolution and good correlation (for more than 80% of pairs of meteorological
stations and hydrogeological wells analyzed) between atmospheric drought and
groundwater drought for cumulated periods of 6 and 12 months. In the same time the
evolution of atmospheric and groundwater drought can be predictable using innovative
analyzing method (ITA). For both phenomena just for SPI and SGI for cumulated periods
of 6 months a slight tendency of increasing was observed.
Keywords: groundwater, drought index, evolution, North-eastern Romania
INTRODUCTION
Groundwater drought is a complex phenomenon that is manifested under specific water
deficit conditions. The lack of precipitation, on the time scale, has an effect in reducing
soil moisture and the water supply to the hydrographic network and groundwater. The
result consists in decreasing the levels and river flows and increasing the depth of the
groundwater level [1]. On the background of global climate changes consequences, the
question of identification of the contribution of rainfall fluctuations on water resources
from underground is posed. This aspect has been intensively analyzed in the last decade
by identifying indices that highlight the transition mechanism between atmospheric and
hydrological droughts like standardized precipitation index (SPI) and streamflow drought
index [2]. The identification of a standardized index of hydrogeological droughts was
natural, so [3] propose Standardized Groundwater Index (SGI) applied to groundwater
level variations. This index has been re-analyzed and applied in a series of research aimed
at analyzing hydrogeological droughts in different climatic conditions [4] or globally [5]
or in the medium and long term [6]. For central and eastern Europe, the assessment of
hydrogeological droughts was carried out in close correlation with the indices for
evaluating atmospheric droughts [7, 8] or with the hydrogeological structures in which
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the groundwater is found [9]. At the same time, the tendency of evolution of this
phenomenon was sought to be identified using innovative trend analysis method (ITA)
proposed by [10] for all indicators associated with hydrological and hydrogeological
droughts [11].
In Romania, the effects of hydrogeological droughts on the variation of the groundwater
level were partially analyzed based on the evolution of the climatic parameters on the
flow of rivers [12, 13] and the recharge capacity of the groundwater [14]. In this sense, in
this paper we propose two major objectives: i) applying a standardized index to highlight
hydrogeological droughts (SGI) and ii) identifying the tendency of hydrogeological
droughts using ITA.
DATASETS AND METHODOLOGY
Datasets
Given the analyzed area extending over an area of more than 8000 km2, in the northeastern
part of Romania, we opted to highlight hydrogeological droughts by analyzing
groundwater levels (monthly and annual) from 10 hydrogeological drills for a period for
36 years (from 1983 to 2018). This area is characterized by frequent phenomena of
atmospheric and hydrological drought [15]. At the same time to see the evolution of the
hydrogeological droughts in correlation with the atmospheric ones, climatic data were
used regarding the monthly and annual precipitations from 2 weather stations (Botosani
and Iași) for the same time period. (Figure 1).

Figure 1. Weather stations and hydrogeological wells analyzed from study area

Methodology
The methodology for identifying meteorological droughts was initiated by [16] and
applied in numerous scientific studies. Including the World Meteorological Organization
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[17] indicates the use of this methodology in identifying atmospheric droughts at regional
and global level. To identify the periods of atmospheric drought in the eastern part of
Romania, the associated SPI methodology and described in the DrinC program was used
[18].
The analysis of the hydrogeological droughts was performed based on the methodology
proposed by [3]. Because the values describing the groundwater level have not a statistical
distribution (log-normal or Gamma) it is necessary to use a non-parametric normal scores
transform distribution [6]. After this transformation of the data the SGI values can be
obtained using the formula [4]:
̅̅̅
𝐺 −𝐺
SGIq = 𝑖 𝑖
𝜎𝐺
where: SGIq represent the SGI values for specific period q (1, 2,3,….6,…..12, 24, 48
months) Gi and 𝐺̅𝑖 is the monthly average groundwater level and the mean, respectively
and 𝜎𝐺 is the standard deviation. The results were classified as follows: for SGI values
under −2 correspond to extreme drought, −the SGI values between −2 and -1,5 correspond
to severe drought, the SGI values between -1,5 and -1 correspond to moderate drought,
values of SGI between -1 and 0 correspond to minor drought and SGI values over 0 show
that no drought produced.
To analyze the evolution of groundwater drought ITA method was used. This method
involves two steps. In first step the entire dataset is divided into two equal and orderly
series [19]. In the present study two sub-series of data, each of 18 years each, were
extracted (1983-2000 and 2001-2018). In the second step the two sub-series are
represented in a two-dimensional coordinate system as scatter points and compared to the
1: 1 (45o) line. If in this representation some of the points are above the median line, they
show an increasing trend, and if they are below the median line they represent a
decreasing trend. If they are along the median line no trend of the points can be found.
The values obtained for SPI and SGI calculated for different period were represented
according to this method.
RESULTS
The multiannual regime of atmospheric precipitation and groundwater level variations
does not allow the identification of graphical or statistical correlations between these
parameters as can be seen in figure 2.

Figure 2 Variation of groundwater level (at Banu F3 hydrogeological well) and precipitation (at Iasi
meteorological station) between 1983 and 2018
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The application of the associated SPI and SGI methodologies revealed a certain degree
of correlation between the occurrence of atmospheric droughts and those of underground
droughts. This can be better seen from the annual distribution of SPI and SGI values at 6
and 12 months respectively (Figure 3 and Figure 4).

Figure 3. Variation of SPI -12 at Iasi meteorological station and
Banu F3 hydrogeological well between 1983 and 2018.

In order to identify this degree of correlation, a correlation coefficient was calculated r
(Pearson correlation coefficient) between SPI and SGI values for pairs of meteorological
stations and hydrogeological stations (Table 1). The highest values of the correlation
coefficient r with statistical significance are observed between the pairs SPI-6 and SGI-6
(for all pairs) and SPI-12 and SGI-12 for 83% of the analyzed pairs. Obviously, in certain
situations as is the case of the Botosani/Baluseni F3 pair with one exception, there is a
strong correlation between SPI and SGI for the whole period. This type of correlation has
also been identified in other analyzes carried out [4, 6, 11] and it is due to the
accumulation in time of the effects of atmospheric droughts that break with a certain gap
and in the variation of the groundwater level up to very long periods of time. type of 24
or even 48 months. An important role in the production of this gap is given by the local
natural conditions in which the groundwater is confined conditions that can propagate or
reduce the effects of atmospheric droughts [20]. At the same time, we must also take into
account the evolution of the climatic and hydrological elements in close relation with the
climatic changes observed in this region [21, 22]

Figure 4. Variation of SPI 6 and SGI-6 at Botosani meteorological station
and Baluseni F3 hydrogeological well between 1983 and 2018
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Meteorological
station/
Hydrogeologycal
well
Iasi/Banu F3
Iasi/Carniceni F3
Iasi/Podu Iloaiei F2
Botosani/Baluseni F3
Botosani/Sadoveni F1
Botosani/Prisacani F2

Table 1. Correlation matrix between different SPI and SGI values
for pairs of meteorological stations and hydrogeological stations
1

2

3

4

5

6

7

8

9

10

11

12

24

48

0.25
0.18
0.26
0.46*
0.42
0.28

0.14
0.22
0.28
0.42
041
0.39

0.32
0.32
0.35
0.48*
0.49*
0.41*

0.27
0.22
0.45
0.54*
0.48*
0.44

0.41*
0.25
0.44
0.61*
0.51*
0.48*

0.62*
0.44*
0.55*
0.72*
0.50*
0.48*

0.35
0.23
0.35
0.72*
0.55*
0.42

0.41*
0.12
0.44*
0.73*
0.58*
0.36

0.43*
0.15
0.42
0.62*
0.56*
0.35

0.39
0.18
0.48*
0.59*
0.55*
0.39

0.41*
0.39
0.48
0.60*
0.48*
0.44*

0.48*
0.28
0.50*
0.65*
0.52*
0.45*

0.47*
0.15
0.36
0.48*
0.51*
0.42

0.35
0.18
0.28
0.52*
0.48*
0.43

*values with statistical significance

The methodology associated with ITA was applied to highlight the trends of the
hydrological droughts for the values obtained for the couples of meteorological stations
and hydrogeological wells where a statistically significant correlation coefficient was
obtained, respectively SGI 6 and SGI 12. If, in the case of the SPI 12 and SGI 12 for all
the station trends, the increasing or decreasing trends are not graphically observable
(Figure 5), in the corresponding SPI 6 and SGI-6 there is a slight tendency to increase the
atmospheric and hydrogeological droughts for the latter. years (Figure 6). Obviously,
these trends cannot be the basis of a long-term forecast but they can be a starting point in
analyzing the evolution of groundwater resources and associated management plans. On
the other hand, these trends also take into account the local geological conditions
responsible for propagating the water deficit to groundwater [23].
CONCLUSIONS
The analysis of hydrogeological droughts in a geographical area where the frequency of
atmospheric droughts is quite high may require a series of practical measures to reduce
the impact on human communities. The negative effects can be greatly diminished by
knowing the trends of these phenomena, quite strongly influenced by the evolution of the
atmospheric water deficit (see the quite well-established correlations between the
atmospheric droughts and the hydrogeological droughts for cumulative periods of 6 and
12 months respectively). Local and regional water resource management plans [should
take into account this type of analysis, especially as at present about 50 of the population
of the analyzed area are aligned with groundwater and the consequences of global and
regional climate changes are difficult to ascertain. Local and regional water resource
management plans [should take into account this type of analysis especially since at
present about 50% of the population of the analyzed area is supplied with groundwater
and the consequences of global and regional climate changes are difficult to quantify.
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ABSTRACT
The article is dedicated to the ore mining footprint on the environment of Osogovo
Mountain in terms of heavy metals’ content in the landscapes. Some of the mountain
landscapes have been damaged by mining activities in the second half of 20th century
and the landscapes have responded to this through change of the geochemical structure.
The geochemical status of the landscapes is evaluated on the basis of own field and
laboratory research of the territory – collecting soil samples, geochemical analysis,
drawing geochemical spectrums and interpretation. The investigated elements are Cu, Zn,
Ni, Mn, Co, Cr, and Pb. The heavy metals' content in the selected landscapes is identified.
In addition, the identified geochemical background of the mountain is compared with
some neighboring mountainous areas and the major rock types in Bulgaria. The depicted
geochemical status of soils as the focal point of the landscapes in the Osogovo Mountain
displays the significant human impact on the environmental status of the mountain and
potential threat to the health and life of people.
Keywords: landscapes, human impact, contamination, mining, geochemistry
INTRODUCTION
The complicated and unfriendly geopolitical relations between Bulgaria and the
neighbouring Yugoslavia and Greece caused the isolation of the border areas (in South
West Bulgaria) from the active manmade impact on the environment almost for the whole
20th century. The processes of human depopulation became more intensive in the middle
of the previous century. The lack of people forced recovery for many of the mountain
landscapes in terms of vegetation and wildlife but not for all.
Even almost depopulated, the Bulgarian part of the Osogovo Mountain was an object of
massive human impact caused by mining. The lead and zinc-rich ores in the mountain’s
petrography were the reason the government to start mineral extraction. This activity was
as an economic act as well as an environmental damage. Even the financial collapse of
the state-owned mining company operating in the mountain triggered the end of the
mining (in the end of the last century) the geochemical footprint on the landscapes is still
there. The environmental status of the mountain territory (in Bulgaria) has been
investigated by geographers from Sofia University (2011-2018). The landscapes in the
Osogovo Mountain (including soils, plants, and river sediments) have been researched
for contamination with heavy metals. The presented work is a follow-up article of a longterm geochemical research of the landscapes in South West Bulgaria since 1989 [5, 6,
15].
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METHODOLOGY
The geochemical research of the landscapes allows scientists to approach a lot of ongoing
environmental (and social) issues. They are a tool for monitoring of nature.
The methodological base of this investigation is the (geo)system approach [11, 7]. It is
conducted through the analysis of chemical elopements’ content in the landscape
components and the relation between neighbouring landscapes. The soil is a focal point
of the landscape where all processes are “printed” and “saved” because of its property to
absorb substances. The geochemical research of soil evaluates its chemical properties and
there for is an environmental indicator. The lack or the overconcentration of elements
may be a sign of human impact that has damaged the environment.
The chemical elements’ content in the various rocks and soils does not match lithospheric
clarke (the average chemical element’s content in the lithosphere). That is why the
coefficient of clarke concentration (CC) is used as a way of outlining the abundance or
the lack of particular elements in rocks and soils. It is the proportion between the chemical
element’s content in a particular natural component (Ci) such as a rock, soil, water, plants,
etc. and the lithospheric clarke (C). The CC value could be equal to 1 or bigger (CC = >
1). If it is bigger that means that there is concentration of a particular chemical element
in comparison to the average in the lithosphere. If CC is less than 1 (CC < 1) the means
that there is clarke dispersion (CD) of a particular chemical element in comparison to the
average in the lithosphere.
Both CC and CD are used for interpretation of the geochemical analysis of soil samples
collected in representative landscapes during a field trip in the Osogovo Mountain (2018).
These two indicators are displayed by geochemical spectrums. The selected association
of chemical elements includes Cu, Pb, Zn, Ni, Co, Cr, and Mn.
The collected soil samples are chemically analyzed in the Geochemistry Laboratory of
Sofia University. They are dried, quartеred, levigated in porcelain cup, and sift through
63 µm, burned at 500oC, and dissolved by a mixture of acids (HClO4, HF, and HCl). The
heavy metals content in the chemical solution is obtained by the method of atomicabsorption spectrometry (Perkin-Elmer 3030). The pH values are derived from water
solution at ratio soil:water 1:2,5 after period of 18 hours.
RESULTS AND INTERPRETATION
The results of geochemical analysis of the soil samples for the content of heavy metals (a
selected association) is displayed in Table 1.
The study encompasses the hypsometry between 1280 and 2251 m. The microelement
chemical content of the soil types of Cambisols and Umbrosols is found. A comparison
of the heavy metals content is made between the geochemical status of the Osogovo
Mountain and other geographical areas (including some neighboring mountains in
Bulgaria) (Table 2). Based on this data a set of geochemical spectrums is drawn.
An important element of the interpretation is the consideration of the bedrock chemistry
and its influence over the microelement content of the soils. In many cases, especially in
the so-called natural background areas, this correlation is the most important for the radial
differentiation of heavy metals in the soil profile. The average content of some
microelements in the rock types in the Osogovo Mountain are outlined in Table 3 [3]. The
dominant rock complexes the mountain are either igneous rocks from the Osogovo
granitoid pluton (Oligocene) or metamorphic rocks such as mica schists (Miocene) and
gneisses and amphibolites (Oligocene).
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Table 1. Content of heavy metals in the soils for the Osogovo Mountain (in Bulgaria)
Landscape and soil type
Location
Cu
Zn
Pb Mn
Ni
Co
Cr

pH

Beech forest, left bank of 42о8′20″N
river Eleshnitsa, (0-10 cm), 22о33′58″E
Cambisols
1300 m

380

144

62

586

11

28

18

5

Beech forest, left bank of 42о8′20″N
river Eleshnitsa, (30-40 cm), 22о33′58″E
Cambisols
1300 m

266

104

71

386

120

19

19

5

Beech forest, left bank of 42о8′20″N
river Eleshnitsa, (70-80 cm), 22о33′58″E
Cambisols
1300 m

69

69

53

621

85

12

20

6

Ridge of mountain, near 42о10′52”N
Shapka Peak, (0-10 cm), 22о34′19″E1
Umbrosols
860 m.

19

73

51

232

31

13

28

5

Beech forest “Tsarna Reka” 42о9′49″N
reserve,
(0-10
cm), 22о33′35″E
Cambisols
1600 m

18

159

70

749

74

11

25

5

Ridge of mountain – a
watershed
between 42о9′28″N
catchments of river Tsarna 22о33′14″E
and river Eleshnitsa, (0-10 1920 m
cm), Umbrosols

46

156

111

552

99

18

209

5

Mixed deciduous forest in the
42о12′13”N
valley of Kyustendilska
22о32′45″E
Bistritsa,
(0-10
cm),
1280 m
Cambisols

20

151

58

236

17

7

22

5

Mixed deciduous forest in the
42о12′13”N
valley of Kyustendilska
22о32′45″E
Bistritsa,
(20-30
cm),
1280 m
Cambisols

22

96

73

195

27

9

24

5

Mixed deciduous forest in the
42о12′13”N
valley of Kyustendilska
22о32′45″E
Bistritsa,
(50-60
cm),
1280 m
Cambisols

49

185

703

441

75

7

20

6

42о15′80”N
22о51′63″E
2251 m

26

126

154

573

117

7

27

4

138

1656 1018

62

2

3

3

Peak Ruen,
Umbrosols

(0-10

cm),

Near a tailings dam, (0-10 42о14′12″N
cm), Anthropo-genic soil 22о28′15″E
substrate
930 m

92
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Area

Table 2. Average content of heavy metals in selected areas (mg/kg)
Cu
Zn
Pb
Mn
Ni
Co

Cr

Lithosphere

47

83

16

1000

58

18

83

Soils of world[16]

20

50

10

850

40

8

100

Soils of Europe[12]

17

68

33

810

37

10

95

Soils of Bulgaria[4]

30

75

35

1000

36

20

70

24

67

25

695

32

16

60

Soils of Vlahina Mountain[14]

12

350

21

688

123

41

74

Soils of Maleshevska Mountain[13, 15]

27

94

26

304

32

9

37

Soils of Ograzhden Mountain[9, 10]

19

103

41

371

45

6

36

Soils of Osogovo Mountain

91

126

141

457

66

13

41

Soils
of
(natural background)[8]

Bulgaria

Table. 3 Average content of heavy metals in rock groups in Bulgaria (mg/kg)
Rock groups
Cu
Zn
Pb
Mn Ni Co

Cr

Rocks in Bulgaria

32

53

26

743

77

16

108

Acidic igneous rocks in Bulgaria

8

28

30

370

6

3

8

Acidic metamorphic rocks in Bulgaria

20

50

20

287

10

11

34

The first spectrum (fig. 1) illustrates the concentration and the dispersion of
microelements in the lithosphere, the soils in the world and in Europe as well as the soils
in the Osogovo Mountain. It displays the accumulated association of heavy metals (Pb,
Cu, Zn, Ni, and Co) in the soils of the mountain. Only Mn and Cr have values related to
clarke dispersion (CD) about 2. The outlined association is related to the mineral content
of the existing ore deposits in the mountain [2, 1], to the igneous and the metamorphic
rocks, and to the soil-forming processes in the high altitudes.
One of the tasks of the research is the determination of the natural geochemical
background of the landscapes considering the local petrochemical influence. A
geochemical spectrum (fig. 2) displays the average content of heavy metals in the soils of
the Osogovo Mountain compared to the average content of the soils in Bulgaria. The
value of soils of Bulgaria represents the whole territory of the country while the value of
the soils of Bulgaria (natural background) is related only to the landscapes in conservation
zones (reserves, national parks, etc.). Generally, almost the same association of heavy
metals is outlined as concentrated (except Co). Mn, Cr, and Co are with similar levels of
dispersion. This comparison is another proof for the specific geochemistry of the rock
complexes in the investigated mountain and their influence on the chemical content of
the soil.
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Figure 1. Geochemical spectrum of soils in the world, in Europe, and in the Osogovo Mountain

Figure 2. Geochemical spectrum of soils in Bulgaria, in Bulgaria
(natural background), and in the Osogovo Mountain

The results in the Osogovo Mountain are a base for a comparative analyze to other
neighboring mountains on the border between Bulgaria and North Macedonia that where
investigated earlier (Vlahina Mountain, Maleshevska Mountain, and Ograzhden
Mountain). The geochemical spectrum (fig. 3) displays variations of clarke concentration
and clarke dispersion for heavy metals in the researched mountains. The values for Pb
(CC over 8) and zinc (CC about 2) are highest in the Osogovo Mountain. The geochemical
status of Osogovo Mountain is relatively close to the that in the Vlahina Mountain. The
other investigated chemical elements have relevant and correlated values in all of these
mountains.

65

Physical Geography

Figure 3. Geochemical spectrum for soils in mountains in South West Bulgaria

The technogenic geochemical influence is mostly visible in the analysis obtained from
the soil substrate in the tailings dam around village of Gyueshevo (Table 1). The content
of Pb, Zn, and Mn is relatively high and it is a probable consequence of technogenic
impact on the landscapes. The high acidity and the open-air dried tailings dam are factors
for heavy metals’ contamination of landscapes in the area around via either water or air
streams.
The radial differentiation of microelements in the soil profile of Cambisols in a beech
forest at altitude of 1300 m shows the higher concentration of Zn and Cu in A horizon
than in B and C horizons (Table 1). The other elements have relatively equal distribution
in the profile.
CONCLUSION
The conducted geochemical research of the soil displays the special distribution of heavy
metals’ content in the Osogovo Mountain’s landscapes. The results show the
concentration and the dispersion values of heavy metals in the mountain in comparison
to other geographical areas. There is well-defined association of concentrated
microelements (Pb, Cu, Zn, Ni, and Co) in the soils of the mountain due to the local
petrology. Some areas of the mountain are impacted by mining and there are
concentrations that certify the human impact on the geochemical structure of the
landscapes in the mountain.
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ABSTRACT
Generally, human impact is related to destruction and degradation of natural geosystems:
landscapes, habitats, ecosystems. The diversity of manmade interactions may include
physical, chemical, biological, radioactive, etc. influence over the nature. Usually, we
consider the anthropogenic factor as a reason for a habitat lose, decline of ecosystems and
degradation of landscapes. However, there are cases in which the human impact might be
a trigger for richer biodiversity as well as for establishment of protected areas (Natura
2000 sites) in the hearth of an industrial cluster. The article focuses on the influence on
the biodiversity by the thermal pollution of the waters in the catchment of the Sazliyka
River in South Bulgaria. The specific cases of the research are focused on the population
of the local European otter (Lutra lutra L.) and the native bird fauna (Aves L.) as well as
the distribution of invasive species such as the Zebra mussel (Dreissena polymorpha
Pallas) in rivers and dams.
Keywords: habitats, landscapes, ecosystems, invasive species, thermal pollution
INTRODUCTION
Human activities affect the nature in many ways. They cause serious environmental
changes in terms of landcover, chemical composition, physical properties, natural
habitats, etc. The term anthropogenization on landscapes refers to the state of human
impact on nature in all aspects. Logically, it could be claimed that as stronger the human
footprint is, the bigger the environmental damage is.
One of the most affected by human impact areas in Republic of Bulgaria is the catchment
of the Sazliyka River in South Bulgaria. It is a left tributary of the bigger Maritsa River.
The river begins from the slopes of Sredna Gora Mountain and it passes through the
eastern side of the fertile Upper Thracian Plain (Starozagorsko Pole). The catchment area
encompasses mostly urban, industrial, mining, and agricultural lands. However, there are
several Natura 2000 sites protecting biodiversity amidst some of the most
environmentally damaged territories in the whole country. Moreover, the present-day
faunistic biodiversity is richer and it is determined by the human activities in the last
decades. There is positive human impact on biodiversity and ecosystems in the researched
area.
METHODOLOGY
The research object of this study is the catchment area of the Sazliyka River (3239 km2)
and the research subject is the positive human impact on biodiversity within. The main
goal of the paper is to outline the controversial effect of particular human activities for
enriching the modern-day fauna in the researched area.
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The aspects of anthropogenization within the river catchments are assessed by three
different approaches. Firstly, the research applies geospatial data obtained as a result of
the CORINE land cover remote sense observations on Earth. Secondly, the results are
based on field work mapping of landscapes as a tool of verification. Thirdly, documentary
research is conducted in order to find out cases of environmental issues within the river
catchment.
The assessment of modern-day biodiversity is based on the official reports made by the
Ministry of Environment and Waters (MEW) and NGOs as well as the official profiles of
the Natura 2000 sites and the science articles published on this topic.
RESULTS AND INTERPRETATION
The CORINE landcover data (2012) [1] provides results that clearly outline the
anthropogenic profile on the territory (Table 1). The used approach for assessment of
human impact is applied in other studies on the landscapes in Bulgaria and it is considered
as highly reliable [3, 14]. About only 20% of the territory in the researched areas could
be considered as relatively natural landscapes. The relativeness is due to the facts that
some of the deciduous forests are planted by people as a governmentally-led forestation
programs; the natural grasslands and scrublands are actually degraded forest landscapes
due to ancient human activities; some of the swamps are caused by human interactions;
etc. All the other territory is deeply affected by a various range of activities conducted by
people.
Tablе 1. Different landcover and land use types in the catchment of Sazliyka River (2012)
Type of landcover
Type of human
Portion of total
Class of landcover and land use
and land use
interaction
area (%)
Settlements
Created
4,69
Industrial facilities
Created
1,06
Road and railway infrastructure
Created
0,10
Anthropogenic
Airports
Created
0,07
objects
Quarries and opencast mines
Created
4,10
Landfills
Created
0,14
Parks and green zones in urban areas
Created
0,10
Recreational infrastructure
Created
0,07
Non-irrigated arable land
Transformed
51,54
Rice fields
Created
0,8
Vineyards
Created
2,26
Agricultural lands
Orchards
Transformed
0,54
Pastures
Transformed
4,99
Small gardens
Transformed
1,23
Abandoned agricultural lands
Transformed
7,23
Deciduous forests
Relatively natural
8,68
Coniferous forests
Transformed
1,46
Forests
and Mixed forests
Relatively natural
2,06
shrublands
Natural grassland
Relatively natural
1,50
Forest-Shrublands
Relatively natural
6,31
Shrublands
Relatively natural
0,17
Wet zones
Swamps
Relatively natural
0,05
Rivers
Relatively natural
0,01
Water bodies
Dams and reservoirs
Created
0,88
Relatively natural type of land cover
20,24
Man-created type of land cover
79,76
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The additional documentary investigations and the field trips in the territory obtained data
in accordance to which the area is among the environmental hotspots due to air pollution,
water contamination, opencast mining and quarrying, abundance of infrastructure,
intensive agriculture, introduction of non-native species in the wildlife, distribution of
invasive species, etc. [15].
However, among all anthropogenic actions there are specific man-caused changes of the
environment that provide suitable life conditions to native species to enlarge their
populations or welcome non-native species to settle down in the catchment. Moreover,
some invasive species find excellent habitual conditions due to human activities [13].
Historically. the development of agriculture and settlements transforms the indigenous
forests and scrublands into cultural landscapes. As a result of this, a lot of species typical
for grasslands inhabit the area nowadays. At the same time, the relict forests are habitats
for native species which remain part of the modern-day fauna even they number is
considered in decline [5].
The human activities on the surficial water distribution cause the positive impact on the
biodiversity. In 1950s two big reservoirs, for the needs of the newly built thermal power
plants, are dammed near the opencast lignite mines in the Maritsa East coal basin.
Nowadays, these two manmade bodies of water, “Ovacharitsa” and “Rozov Kladenets”,
are considered as important ornithological sites and they are part of the national Natura
2000 network [11, 12].
Additionally, there are more than 100 small dams alongside the tributaries of the Sazliyka
River built during the same period. All of the manmade water bodies provide freshwater
habitats for species, both animals and plants, that used to have significantly more limited
distribution in this part of the country in the past.
Naturally, within the catchment there are no big lakes but only few small swamps caused
due to natural or anthropogenic reasons. There are natural swamps in the north-east part
of the catchment where the watershed line goes through a territory inclined less than 1o.
There are more swampy areas caused either by meander cutoffs or infrastructure building
in the last century. A very interesting case of man-caused transformation of the landscapes
are some saline habitats determined by ancient people (Thracians, 5th century BC) and the
tombs they made by digging and accumulating ground masses [9]. The historic activity
is the reason for distribution of halophytes in the Sazliyka River catchment nowadays.
Another crucially significant man-caused influence over the environment in the research
area is the interbasin transfer of water from the bigger Tunzha River catchment to the
smaller and drier Sazliyka River catchment. The transbasin diversion happens via several
tunneled canals that go through the Sarnena Gora Mountain. As a result of this the water
volume within the researched are is doubled. The length of built irrigation canals is about
400 km [15]. The interbasin transfer of water changes the natural river regime and
provides additional water volume as a freshwater habitat in rivers and canals.
The Ministry of Environment and Waters classifies the stream of Sazliyka River as one
of the three national hotspots for thermal pollution of waters [15]. The sources of thermal
enrichment of the main river are the three thermal power plants (Maritsa Iztok powergenerating cluster) and the city of Stara Zagora. Alongside the main river some tributaries
and the two big reservoirs “Ovacharitsa” and “Rozov Kladenets” are thermally polluted.
The degradation of natural properties provides “convenient” environment for some
species that adapt by changing behavior such as nesting habits, migratory routes,
physiological activity, etc. The warmed water does not freeze in the winter. The fish and
other water inhabitants are physiologically active year-round in such conditions. That is
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why there are plenty of migratory birds that start to nest in the area of the reservoirs since
their building. As a result of this both reservoirs are declared as Natura 2000 site for
conservation of wild birds (the Directive 79/409/EEC) [6, 8]. Example of birds that started
to live in the are Gavia arctica, Phalacrocorax pygmeus, Pelecanus onocrotalus, P.
crispus, Botaurus stellaris, Nycticorax nycticorax, Egretta garzetta, E. alba, Ardea
purpurea, Ciconia nigra, Platalea leucorodia, Cygnus columbianus, C. cygnus, Branta
ruficollis, Aythya nyroca, Mergus albellus, Haliaeetus albicilla, Circaetus gallicus,
Circus aeruginosus, C. cyaneus, C. macrourus, C. pygargus, Aquila pomarina, Pandion
haliaetus, Falco vespertinus, F. peregrinus, Philomachus pugnax, Tringa glareola, Larus
minutus, Alcedo atthis, Dendrocopos syriacus, Lullula arborea, Sylvia nisoria, Lanius
collurio, Tachybaptus ruficollis, Podiceps cristatus, P. grisegena, P. nigricollis,
Phalacrocorax carbo, Ardea cinerea, Cygnus olor, Anser albifrons, A. anser, Tadorna
tadorna, Anas penelope, An. strepera, A. crecca, A. platyrhynchos, A. acuta, A. clypeata,
Aythya ferina, A. fuligula, Mergus merganser, Accipiter nisus, Falco subbuteo, Gallinula
chloropus, Fulica atra, Gallinago gallinago, Tringa erythropus, Tr. totanus, Tr.
stagnatilis, Tr. nebularia, Tr. ochropus, Larus ridibundus, L. canus, L. cachinnans [11,
12]. Some of these species are globally endangered and they do survive within the heart
of the biggest industrial cluster in Bulgaria.
There is a mammal that is also positively affected by the thermal pollution in the area.
The largest population of European otter (Lutra lutra) in Bulgaria is found alongside the
Sazliyka River [7, 10]. The heat-enriched waters of the river and the neighboring two
industrial reservoirs provide abundant food supply during the winter season.
The thermally polluted waters in the “Ovacharitsa” and “Rozov Kladenets” reservoirs
rapidly became a habitat with excellent condition for the mollusk Dreissena polymorpha.
The specie was reported for first time in the area in 2000s. The mollusk is native for the
aquatory of Danube River and Black Sea but it started its expansion into the inland water
bodies in the late 80s and the 90s [2, 13]. The flourishing population of this mollusk in
warm waters is a serious economic challenge. Dreissena polymorpha spreads among the
pipes of the thermal power plant facilities and it constantly urges expensive repairs on
infrastructure.
In the last decades different kinds of animal farming enable the intentional or
unintentional introduction of animal species in the local fauna of the river catchment.
Some of them are invasive and their number is vastly growing. Examples of non-native
mammals in the wildlife are the American mink (Neovison vison) from North America
and the coypu (Myocastor coypus) from South America [4]. The ichthyofauna is
“enriched” with Lepomis gibbosus, Ctenopharyngodon idella, Ctenopharyngodon idella,
etc.
CONCLUSION
The positive human impact on the biodiversity within the Sazliyka River catchment is a
spatial phenomenon. It is a key perspective of the assessment of the anthropogenization
of the landscapes as a bidirectional approach. Even most of the territory is heavily
impacted due to various man-caused interactions in the last century the biodiversity is
enriched by creating new habitats and changing life conditions.
Wildlife adapts to the environmental changes. Birds can reroute migratory directions and
they can reestablish nesting habits; mammals can find the richer source of food in warm
waters and they can “forget” the winter strategies for survival; fish and mollusk can
spread uncontrolled if there are suitable conditions. All of these may happen in terms of
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several years. The catchment of the Sazliyka River is an example of such a geographical
process.
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ABSTRACT
It is aimed to outline the geological characteristics of Tepeköy region, in where Upper
Permian - Lower Cretaceous Gökçeyurt group is exposed. Upper Permian Derbent
formation, oldest formation of the group, is exposed with metacarbonates, quartzite and
phyllite, which shows transition laterally and vertically to Upper Permian-Upper Triassic
Aladağ formation containing phyllite, metasandstone, metaconglomerate, calcschist and
metacarbonate. Upper Triassic-Lower Cretaceous Lorasdağı formation, the youngest one
of the group, overly conformably the Aladağ formation, and is composed of recrystallized
limestone, dolomite and dolomitic limestone.
All these units were overlied
unconformably by Upper Miocene-Lower Pliocene Dilekçi Group, containing Sille
formation, Ulumuhsine formation, Küçükmuhsine formation, Sulutas volcanics and
Yürükler formation. The Sille formation is characterized by alluvial material while the
Ulumuhsine formation contains lacustrine limestones. Then intensive calc-alkaline
volcanic activity initiated, producing tuff, tuffite, volcanic breccia (Küçükmuhsine
formation), and various volcanic rocks, mostly dacite, andesite and rare basalt (Sulutas
volcanics), which is covered unconformably by Upper Pliocene-Quaternary alluvial
sediments
Keywords: Stratigraphy, Geology, Tepeköy, Konya
INTRODUCTION
The study area is located around the town of Tepeköy area, about 46 km northwest of
Konya. It is termed as “Anatolides” [1], the Bolkardağı Unit [2], “Afyon-Bolkardağı
zone” [3], “Anatolide-Toride” [4].
GEOLOGICAL SETTING
Gökçeyurt group represents originally the shelf sequence contains three formations,
namely, Upper Permian Derbent formation, Upper Permian - Upper Triyas Aladağ
formation and Upper Triassic - Lower Cretaceous Lorasdağı formation, all of which
exhibit lateral and vertical transitions to each other [5]. The Gökçeyurt group is
represented by low-grade metamorphic rocks, and overlied by cover formations
unconformably. It extends from the south of Güneypınar village, through the Kocaçaldağ
height to 1.5 km northeast of Tepeköy.
Derbent Formation has been named first by [6] while referring unit is named as “Eldeş
Formation” [7] and as “Derbent Formation” by [5]. This unit observed in the northwest
of Tepeköy, is generally grey to black coloured, medium-thick bedded recrystallized
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limestone with abundant fossils, dolomitic limestone, dolomite, phyllite and
metaquartzite. The age of the formation is suggested to be Upper Permian based on its
fossil content by [5].
The Aladağ Formation has been named first as by [6], and consists of metasandstone,
metaconglomerate and metacarbonate. It was named later as “Ardıçlı formation [7] and,
“Aladağ formation” by [5]. Metacarbonates are observed as pink, cream and grey colors.
The metasandstones exhibit some structures such as cross-bedding and grading bedding.
The Aladağ formation rests on the Derbent formation, and overlied by Upper Triassic Lower Cretaceous Lorasdağı formation [5]. The age of Aladağ formation is suggested to
be Upper Permian-Upper Triassic by [5], and was overlied conformably by Lorasdağı
Formation, named by [6] and [7]. The Lorasdağı formation widely observed around Çatal
Tepe and Güneyçalbaşı Tepe in the area, including generally grayish, sometimes brownred, and sometimes metachert-interlayered recrystallized limestone, dolomitic limestone
and dolomites. It is suggested to be Lias-Early Cretaceous by [6]; Late Jurassic-Late
Cretaceous by [8]; Middle Triassic Early Cretaceous by [7]. [5] proposes Late TriassicEarly Cretaceous age for the formation based on its contact relation and fossil content.
The Lorasdağı Formation is overlied with an angular unconformity by the Upper
Miocene-Lower Pliocene Dilekçi group [5], which consists of alluvial fan and lacustrine
layers, and rocks with volcanic origin. [6] named unit as “Dilekçi formation” while [5]
evaluated it as a group, “Dilekçi group”. The group consists of Sille, Ulumuhsine and
Küçükmuhsine formations, Sulutas volcanics and Yürükler formation, from bottom to
top.

Figure 1: Land view of tuff from Küçükmuhsine formation

The Sille Formation is the lowest unit of the group, and named as “Sille formation” by
[5]. It consists of alternation of red-brown, grey conglomerate, sandstone and mud. The
poorly sorted conglomerates contain rock angular-semi-angular and sometimes rounded
fragments derived from Bozdağ massive, and cemented by sandy and clayish matrix [5].
The formation is suggested to be Pliocene age by [6] based on the fresh water fossils
while [5] offered to be Upper Miocene-Lower Pliocene based on radiometric age and
contact relations. The Ulumuhsine Formation studied by [6] as an "Ulumuhsine
limestone member" while [5] consider it as a formation, “Ulumuhsine formation” in his
study. It contains limestone, clayish limestone, mudstone and marl.
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Küçükmuhsine Formation includes alternation of white, grey and pink coloured tuff,
tuffite and volcanic breccia volcanogenic sandstone (Figure 1). [5] suggest that the
formation passes laterally and vertically Sulutas volcanites. [6] distinguished this unit as
"Küçükmuhsine agglomerate member" and "Erenkaya tuff member" within the "Dilekçi
formation". However, [5] has adopted it as “Küçükmuhsine formation” due to fact that
volcano-sedimentary formations cannot be separated as tuff and agglomerate.
Sulutas Volcanics are observed as volcanic neck, lava flow and block flow in the east and
west of the study area (Figure 2). The unit is named as “Sulutas andesite member” within
the “Dilekçi formation” by [6] [9] defined as the andesite, dacite, rhyodacite and rhyolite
in the regional scale studies while [10] defined as andesite and dacite. Finally, [5] named
as the "Sulutas volcanics", which are observed as volcanic neck, lava flow and block flow
in the east and west of the study area (Figure 2).

Figure 2: Land view of Sulutas volcanics

Yürükler Formation observed in the south of the study area, includes red, brown and grey
conglomerates, mud with sand and gravel, and mud. The gravel of the conglomerate is
derived older formations, such as low-grade metamorphic rocks and ophiolitic rocks. It
is overlied with an angular unconformity by Topraklı Formation, which is composed of
red, brown, grey conglomerate, mud and pebbles with subordinate caliche levels. It was
named as “Topraklı conglomerate” [11] while [5] named as “Topraklı formation”. The
conglomerate has heterogenic and polygenic character, with gravels derived from older
formations. The Topraklı formation covers all units with an angular unconformity, and
was considered to be Upper Pliocene-Quaternary [5].
RESULTS
Pre-Neogene units in the study area are represented by metacarbonates, quartzite and
phyllite, which pass laterally and vertically to Upper Permian-Upper Triassic Aladağ
formation with phyllite, metasandstone, metaconglomerate, calcschist and
metacarbonate. Upper Triassic-Lower Cretaceous Lorasdağı formation is represented by
recrystallized carbonates. All these units were overlied unconformably by Upper
Miocene-Lower Pliocene Dilekçi Group, containing Sille formation (alluvial material),

77

Physical Geography

Ulumuhsine
formation
(lacustrine
limestones),
Küçükmuhsine
formation
(volcanosedimentary rocks), Sulutas volcanics and Yürükler formation (alluvial
sediments).
REFERENCES
[1] Ketin I. Tectonic units of Anatolia (Asia Minor) (in Turkish), Mineral Res Explor Bull Turk,
vol. 66, pp.20-34, 1966.
[2] Ozgul N. Toroslar ' ın bazı temel jeoloji özellikleri, TJB, vol. 19, pp.65-78, 1976.
[3] Okay AI. High-pressure/low temperature metamorphic rocks of Turkey., Geol. Soc. Amer.
Mem, vol. 164, pp.338-348, 1986.
[4] Okay A, Tüysüz O. Tethyan sutures of northern Turkey. In: Durand B, Jolivet L, Horvárt,
Séranne M (eds) The mediterranean basins: tertiary extension within the alpine Orogen,
Geological Society London Special Publications, vol. 156, pp.475–515, 1999.
[5] Eren Y. Konya kuzeybatısında Bozdağlar Masifinin otokton ve örtü birimlerinin stratigrafisi
(in Turkish), Geol Bull Turk, vol. 36, pp.7-23, 1993.
[6] Göger E, Kiral K. Kizilören dolayinın jeolojisi (1969).
[7] Özcan A; Göncüoğlu MC; Turhan N; Uysal S, Şentürk K. Late Palaeozoic evolution of the
Kütahya-Bolkardağ Belt., METU Journal of Pure and Applied Science, vol. 21, pp.211-220,
1988.
[8] Gormus M. (1984). Kızılören (Konya) dolayının jeolojisinin incelemesi. (Master), Selcuk
Uni., Konya
[9] Jung D, Keller J. (1972) Die jungen vulkanite im raum zwischen Konya und Kayseri (zentralAnatolien; roches volcaniques jeunes dans la region situee entre Konya et Kayseri, Anatolie
centrale.
[10] Ota R, Dinçel A. Volcanic rocks of Turkey, Bull. Geol. Surv. Japon, vol. 26, pp.18 - 45,
1975.
[11] Doğan A. (1975). Sızma-Ladik (Konya) civa sahasının jeolojisi ve maden yatakları
sorunlarının incelenmesi. (Master), İstanbul Uni., İstanbul.

78

International Scientific Conference GEOBALCANICA 2020

OUTLINES OF THE MAFIC DYKE SWARM FROM
LADIK AREA, NW KONYA/TURKEY
DOI: http://dx.doi.org/10.18509/GBP.2020.10
UDC: 552.54.08(560)

Kerim Kocak

Konya Technical University, Department of Geological Eng., Konya, Turkey

ABSTRACT
The dyke swarm occurs in Ladik area, Central Turkey, exhibiting spectacular crosscutting field relationships between its different generations. The metadolerit and
metahornblend gabro dyke swarms intruded into Silurian-lower Carboniferous reefal
complex metacarbonates, which was low-grade metamorphosed limestone, dolomitic
limestone and dolomite, with metachert band and lenses. A Google Earth Image is used
to establish the relative emplacement of dyke swarms while image analyses used by
Klonk software to reveal the length and thickness of the dykes.
It has been determined existence of two set of mafic dyke swarms; trending in (i) ~E-W
and (ii) ~N-S directions. Maximum length and thickness of the dykes are calculated to
be 3078 m (i), and 73.11 m, respectively while the maximum length of fault can be traced
as 743 m in the area. Cross-cutting field relations on the map suggest that majority of the
E-W trending dyke swarms appears to be older than the N-S trending ones.
Keywords: Dike swarm, mafic, Ladik, Konya
INTRODUCTION
The study area is situated in Central Turkey, NW Konya, and the Afyon-Bolkardagi Zone
[1] Kütahya–Bolkardağ belt [2] or Afyon zone [3], which is a thrust slice extending from
western Anatolia to central Anatolia, with more than 600 km length (Figure 1a) .
Mafic dyke swarms are vertical dyke swarms in the similar orientation, representing the
system of pre-formed stretched crustal fracture swarms in which the mafic magma is
located [4] [5]. The dyke swarms also represent spreading structures and are commonly
found on earth cratons (eg Canadian Shield, North China craton). In the study area, mafic
dyke swarms were intruded into metacarbonates, and exhibit spectacular cross-cutting
field relationships in the field. Google Earth Images and an image processing software
(KLONK) are used to determine the length and thickness of the dykes and faults, and to
establish the relative emplacement of dyke swarms.
GEOLOGICAL SETTING
Palaeozoic-Mesozoic metasedimentary and metaigneous rocks are exposed in northwest
of Konya. The oldest formation exposed is the Silurian-Lower Permian (Sizma Group)
rocks; the lower part of which is the middle Devonian and Early Carboniferous Bozdağ
Formation (Figure 1b, Figure 2), which represents a reefal complex including low-grade
metamorphosed limestone, dolomitic limestone and dolomite, with metachert and beds
and chert lenses. It has also barite lenses and bands, with thickness of 10-40 cm. The
Bozdağ Formation shows transition vertically and laterally

79

Physical Geography

Figure 1. a) The location [6] and b) the geologic map of the study area, [7] [8].

Figure 2. Generalized stratigraphic column of the area [9]
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to Devonian-Lower Permian Bağrıkurt formation, which typically shows alternations of
contains phyllite, graphite schist, metasandstone, metaconglomerate, and metachert layer,
with some metacarbonate blocks as appearance of a wild-flysch. All these units were
intruded by Kadinhani metamagmatic rocks including metagabbro, metadiabase, spilite
and basaltic andesite [10] [11]. The transgressive Sizma Group unconformably overlain
by the ?Upper Permian-Mesozoic continental metaclastics Ardıçlı Group, and undergone
at least four phases of deformation by the Alpine orogeny [11]
The dyke has light-dark green colour, and mostly metadiabase in composition. In the
field, it is generally covered by its alteration products with dark colour and plants, which
makes difficult to get fresh samples, but let us recognize, particularly on a Google Map
(Figure 3). Fresh samples is usually found in quarries and road-cuttings, in where it shows
more or less developed foliation. The subvertical mafic dyke swarm was intruded into the
metacarbonates of Bozdag formation, and has grain size decreasing towards its contact
with host metacarbonates.
A “Google Earth” image with large scale of the study area was captured to trace the mafic
dyke swarms and cutting faults by Corel Photo Paint. The linear structures in the field
were measured accurately after being drawn with the help of the image processing
technique (KLONK), (Figure 3). It has been determined the existence of two set dyke
swarms in the area; (i) The dyke swarm with ~E-W (mostly WWN-EES, rarely WWSEEN) usual trend has length and thickness, up to 3078 m and 73.11 m, respectively. (ii)
~N-S (mostly NE-SW, minor NNW-SSE) trending dyke swarm is relatively less traceable
and smaller in length and thickness than the first group one. It has maximum length of
834 m and thickness of 21 m. Cross-cutting field relations on the map suggest that
majority of the E-W trending dyke swarms appears to be older than the N-S trending ones.
The faults with NE-SW general trend, have length usually <100m, however it can be
traced as long as 743 m.

d

ca

Figure 3. Subvertical mafic dyke (d) intruded into the metacarbonate (ca)
of Bozdag formation. Hammer is scale.
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Figure 3: a) A “Google Earth” image of the study area.
b) A map showing dyke swarms and faults in the area.

CONCLUSIONS
Silurian-lower Carboniferous metacarbonates were intruded by two set of mafic dyke
swarms, trending in (i) ~E-W and (ii) ~N-S directions. It has been determined by image
processing software (KLONK) on Google Earth Images that maximum length and
thickness of the dayks are 3078 m (i), and 73.11 m, respectively. Cross-cutting field
relations on the map indicate that majority of the ~E-W trending dyke swarms are older
than the ~N-S trending ones.
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ABSTRACT
The subtropics within the monsoonal range are distinguished by seasonal rainfall and
intensive human activity affecting stream water chemistry. This paper aims to determine
spatio-temporal variations of stream water chemical elements in anthropogenically
modified catchment located in the area with highest annual rainfall at global scale. The
study was conducted in the Umiew catchment (493.7 km2) on the southern slope of the
Meghalaya Plateau in Northeast India. The area encompasses two typical landforms with
different land use of the southern slope: the grass covered hilly plateau with high
population density and the forested deep canyon. The upper part of the Umiew catchment
is built up of crystalline rocks that are covered by horizontally bedded sandstones and
limestones in the lower part. The water sampling was conducted along the Umiew river
in six sites during winter (baseflow) and monsoon season (fastflow) in 2014-2015.
Numerous physico-chemical parameters were measured, including temperature, pH,
electrical conductivity (EC), dissolved organic carbon (DOC) and major ions. Chemical
element concentrations were found to be low, with a total dissolved load (TDS) below
100 mg L-1. The facies pattern change from Na-HCO3- in the upper part to Ca-HCO3 at
the catchment outlet. Naturally low concentrations of chemical elements and very small
seasonal differences associated with weathered bedrock, leached soils as well as forest
vegetation. Human activity increases the spatial and temporal variation in the
concentrations of chemical elements. In effect, water chemistry exhibited strongest
control of anthropogenic impact in densely populated built-up areas in the upper part of
the catchment. Low ion concentrations in the middle part of the catchment with deep
forested canyon are a result of the crystalline deep weathered bedrock, high rainfall and
forest vegetation. High ion concentrations at the river outlet are effect of intensive
carbonate rocks weathering.
Keywords: subtropics, high rainfall, anthropogenic impact, land use, population
INTRODUCTION
The subtropics are distinguished by the distinct rainfall seasonality and long-term human
activity. The result of the anthropogenic impact is a shift from natural to humandominated landscapes through deforestation for agriculture and mineral extraction as well
as settlement development [1], [2]. Recent decades of accelerated population growth in
many subtropical areas have caused further intensification of agriculture and expansion
of built-up areas [3], [4]. In effect, within a relatively small area, there are often significant
contrasts in population density and mosaics of land use and land cover (LULC) types
affecting stream water chemistry [5], [6]. However, the complexity of natural and
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anthropogenic interactions, such as nonlinear hydrological processes, the intensification
of present-day human activities, or catchment scale, complicate the distinction between
the natural and anthropogenic impact on water chemistry [7].
The densely settled subtropical uplands constitute an example of areas where human
activity is superimposed on changes induced by natural forces [8]. The Meghalaya Plateau
located in Northeast India where the present study was conducted, is one of the rainiest
inhabited environments on Earth, with more than 11,000 mm of precipitation recorded
annually in Cherrapunji and Mawsynram. High monsoonal rains and hills with steep
slopes cause that any human intervention in such a fragile environment can lead to rapid
and long lasting changes [9], [10], [11]. Over recent decades, the rapid increase in
population has generated intensification of farming systems and settlements, which are
mirroring similar tendencies throughout the tropics [12]. The implications of human
impact for water chemistry in subtropical regions can therefore be investigated and
predicted on the basis of observations from the Meghalaya Plateau in Northeast India.
The presented paper attempts to determine the relative importance of natural processes
(high rainfall, geology) as compared to human activities (LULC, population density) in
the spatial and temporal transformation of the water chemistry within subtropical
catchment.
MATERIAL AND METHODS
Study area
The study was conducted in the Umiew catchment (493.7 km2) on the southern slope of
the Meghalaya Plateau (the North-Eastern extension of the Indian Peninsular Shield)
which is exposed to humid southwest monsoon winds from the Bay of Bengal (Figure 1).
The area encompasses two typical landforms with different LULC of the southern slope:
the grass covered hilly plateau and the forested deep canyons. The upper part of the
Umiew catchment is built up of deep weathered gneisses and quartzites intruded by
granites [13]. Crystalline basement is covered near Cherrapunji and Mawsynram by
resistant to weathering sandstones as well as to a lesser extent limestones.
The climate is monsoonal with the warm rainy season spanning from June to September
and the dry cool winter [14]. The mean annual air temperature varies between 24oC in the
Umiew outlet to 16.6oC in Shillong. The mean annual rainfall is strongly modified by the
relief and varies from 6000 mm in the foothills to 11,000–12,000 mm in Cherrapunji and
Mawsynram that are located at the spurs. The rainfall decreases with the distance from
the edge of plateau to 2200 mm in Shillong.
The soils are nutrient deficient, due to the leaching resulting from high rainfall. Finer
textured soils are found in the upper part of catchment, where was preserved the thicker
weathered deposits [15]. In this part of the catchment, rice and potatoes are important
cultivation crops [16]. The soils of sedimentary complex around Cherrapunji and
Mawsynram are severely degraded with an armoured layer on the surface. The soils in
adjoining canyons are rich in humus but shallow resulting from mass movements.
About 92% of the population is concentrated within the hilly plateau where the average
density reached 211 inhabitants km-2 in 2011 [17]. The rest of the inhabitants are spread
on the steep slopes of the canyon, where the average density is only 24 inhabitants km-2.
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Figure 1: Location of the study area in the Meghalaya Plateau (A), geology
and sampled sites (B), and LULC (C) in the Umiew catchment.

Data collection and analysis
The sampling was conducted in the Umiew catchment (493.7 km2) in five selected springs
(S1–S5) and in five sites along the Umiew river (U1-U5) (Table 1). It was assumed that
the inclusion of springs would help to explain the transformation of water chemistry
downstream. Sampling, which consisted of measurements of physico-chemical
parameters of water and collecting samples for chemical analysis, was conducted four
times (i.e. twice during baseflow in the dry winter season (December 2014 and 2015) and
twice during fastflow in the wet monsoon season (August 2014 and 2015).

87

Physical Geography

Table 1: General information on the sampling sites in the Umiew catchment, Meghalaya Plateau. Umiew
catchment: S1–S5 – springs, U1–U5 – river.
Discharge
Population
Site
Cultivated Built
Site
Area winterdensity
Forest Grassland
elevation
land
up
monsoon
in 2011
(inhabitants
No.
(m a.s.l.) (km2)
(L s-1)
(%)
(%)
(%)
(%)
km-2)
S1-S5
1850
0.2-0.8
U1
1780 10.8
490-1200
1031
11
27
47
15
U2
1740 29.0
1100-2000
800
12
25
53
10
U3
1680 59.3
2950-5300
570
16
18
60
6
U4
1540 120.2
3000-50000
260
22
28
47
3
U5
60 493.7 8000-1000000
138
46
49
4
1

Water temperature (T), pH, and EC were measured in the field. Analyses of the main ions
were conducted in a laboratory. Prior to analysis, samples were filtered through a
Whatman glass microfiber GF/D with a filter size of 25 mm and pore size of 0.45 µm.
Cations (Ca2+, Mg2+, K+, Na+) and anions (Cl−, SO42−, NO3−) were determined by ion
chromatography ICS3000 DIONEX. Limits of detection were: Ca2+ – 0.4 mg L−1; Mg2+,
Na+, SO42−, NO3−, Cl−, and K+ – 0.1 mg L−1. Bicarbonates (HCO3−) were determined
using titration. Dissolved organic carbon was measured with the IL 550 TOC-TN by
HACH. The limit of detection was 0.1 mg L−1. Ionic (charge) balance error was expressed
as the difference between cation and anion charges divided by their sum and multiplied
by 100%, not exceeding 10%.
The LULC of the study catchment was prepared on the basis of a Landsat 8 multispectral
satellite image with panchromatic sharpening, to spatial resolution of 15 m for 2015. The
population data were collected at village level for 2011 [17].
RESULTS AND DISCUSSION
Role of natural factors and human activities in spatio-temporal changes of water
chemistry in the Umiew catchment
Temperature was the lowest in the springs and forested canyon in winter, while it
increased progressively downstream in the monsoon season in the Umiew catchment
(Table 2, Figure 2). Stream water was found to be alkaline during winter and acidic during
the monsoon season. The exception was the outlet of the Umiew where the pH was always
above 7. Chemical element concentrations and stream discharge were usually negatively
correlated, except NO3−, SO42−, and DOC.
Concentrations of ions were low, as reflected in the EC and TDS, both of which ranged
from 12 to 54 µS cm−1 and from 8 to 62 mg L−1, respectively. Despite low concentrations,
significant spatial differences between sampled sites were apparent in both seasons. The
lowest EC and TDS values were observed in the springs. These values increased
downstream, but irregularly and showed two peaks. The first, lower peak (U1-U2)
appeared where the Umiew traverse the most densely populated and built up upper part
of the Umiew catchment. The second higher peak (U5) was noted at the outlet of the
Umiew river underlined by carbonate rocks. A similar pattern was exhibited by Ca2+,
Mg2+ and HCO3− ions in both seasons. The remaining ions (K+, Na+, Cl−, NO3− and
SO42−,) showed one concentrations maximum in the upper, most densely populated part
of the catchment (U1-U2).
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Table 2: Mean values of the physico-chemical variables during winter and monsoon seasons within the
Umiew catchment. T – temperature, EC – electrical conductivity, TDS – total dissolved solids, and DOC
– dissolved organic carbon.
Winter
S1-S5
U1
U2
U3
U4
U5
T (°C)
13.1
14.7
16.8
14.6
14.1
19.7
pH
7.1
7.5
7.0
7.6
7.9
7.9
EC (μS cm−1)
11.5
42.0
35.6
26.2
27.2
53.7
TDS (mg L−1)
10.78
31.91
27.92
21.79
24.3
62.32
Ca2+ (mg L−1)
0.86
3.26
2.81
2.17
2.12
11.19
K+ (mg L−1)
0.31
1.29
1.08
0.80
1.08
0.62
Mg2+ (mg L−1)
0.20
0.79
0.60
0.48
0.48
1.13
Na+ (mg L−1)
1.73
3.79
3.32
2.84
3.33
2.66
Cl− (mg L−1)
0.98
3.78
1.70
1.93
2.25
1.45
HCO3− (mg L−1)
5.54
14.12
16.69
10.76
12.26
41.98
NO3− (mg L−1)
0.34
3.44
0.73
1.67
1.56
0.98
SO42− (mg L−1)
0.65
1.00
0.55
0.74
0.72
2.28
DOC (mg L−1)
0.01
0.32
0.43
0.37
0.40
0.21
Monsoon
S1-S5
U1
U2
U3
U4
U5
T (°C)
18.6
20.3
20.7
20.9
21.6
23.7
pH
6.2
6. 5
6.6
6.4
6.6
7.3
EC (μS cm−1)
11.5
36.0
31.8
25.4
23.5
49.8
TDS (mg L−1)
8.20
23.84
21.08
19.09
18.10
45.96
Ca2+ (mg L−1)
0.77
3.26
2.77
2.49
2.22
6.64
K+ (mg L−1)
0.14
0.58
0.70
0.61
0.48
0.55
Mg2+ (mg L−1)
0.19
0.68
0.47
0.45
0.41
0.72
Na+ (mg L−1)
1.16
1.96
1.91
1.76
1.67
1.82
Cl− (mg L−1)
0.60
2.06
1.60
1.56
1.53
1.55
HCO3− (mg L−1)
4.19
5.85
6.35
5.01
4.59
29.45
NO3− (mg L−1)
0.22
7.49
5.63
5.57
4.58
5.23
SO42− (mg L−1)
0.44
1.71
1.39
1.39
1.32
1.58
DOC (mg L−1)
2.23
2.15
2.10
2.15
2.06
2.24

The increase of EC, TDS, and most of the major ions in the densely settled landscapes
suggests the weathering of anthropogenic infrastructure, which is termed the ‘urban
stream syndrome’ [18], [19]. It covers the dissolution of concrete reinforced
embankments of channelized streams (bridgeheads, walls, gabions); concrete pipes and
gutters, roofs, walls of buildings, bridges, and roads [20], [21]. Nitrate levels also suggest
anthropogenic influences because they exceed 1.0 mg L−1 [22]. Elevated concentrations
of NO3− and SO42− may reflect the effects of domestic sewage supply [19]. In addition,
some households presumably led to a higher NO3− and SO42− input of farm manure from
pigs, goats, and poultry kept by farmers, as observed in other tropical regions [23].
Concentrations of Cl− and Na+ can rise due to a flushing effect of domestic sewage
effluents [24]. Anthropogenic sources of Cl− may also affect the polyvinyl chloride (PVC)
gutters and pipes used as part of building infrastructure [25]. Study of water chemistry in
this part of the catchment indicated that within grasslands, vegetation biomass with dense
roots is sufficiently high to increase the ion pool in the topsoil and than in the surface
water [26]. In contrast, cultivated land only moderately affected water chemistry, through
mobilization of ions during soil tillage in the monsoon season. Despite a significant
human impact, chemical concentrations in the studied part of the catchment did not
exceed the desirable limits set by the WHO [27].
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Figure 2: Comparison of surface water physico-chemical properties during winter
and monsoon seasons for the Umiew catchment. Sites as in Table 1. T – temperature, EC – electrical
conductivity, TDS – total dissolved solids, and DOC – dissolved organic carbon.
The line within the box represents the median.

In the middle course of the Umiew river, in the forested canyon (U4), a decrease of
concentrations of most ions, especially NO3− and SO42− associated with anthropogenic
sources, is visible. This is also reflected in low EC and TDS values. Forest soils of the
Umiew catchment are poor in chemicals [16]. Fast litter decomposition and nutrient
uptake lead to the ion stock being held mainly in living biomass. Self-cleaning of the river
is additionally facilitated by very high rainfall and low population density.
Concentrations of DOC showed strong seasonality with highest values in all sampled sites
(U1-U5) including springs (S1-S5) during the monsoon season. They are the effect of
various processes in the Umiew catchment. The high DOC concentration in springs might
be an effect of the water table rising in the rainy season, resulting from increasing
macropore flow as soil moisture increases, giving rise to a hydrologic flushing of DOC
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from the topsoil to springs [28]. Elevated values of DOC in the upper part of the
catchment reflect cultivation practices that stimulate the mobilization of the organic C
pool in the soil [4] as well as a lack of sanitation infrastructure in the built up areas [24].
The increase in DOC concentrations in forest catchments is related to high rainfall that
generates runoff and already has been documented in numerous studies from the tropical
zone [29], [30].
Hydrochemical facies and mechanisms controlling water chemistry in the Umiew
catchment
The springs and outlet of the Umiew river showed Na+–HCO3− and Ca2+–HCO3− water
type respectively in both seasons (Figure 3). All other sampled sites had the Na+–HCO3−
water type in the winter. The facies pattern was more differentiated during the monsoon
season. Anthropogenic activities and human infrastructure were additional sources of
Ca2+, NO3− and to some extent SO42− ions [21] that changed the water type to Ca2+–NO3−
in the upper part of the catchment. The seasonal enrichment of sampled sites with Cl−
during the monsoon was also visible.

Figure 3: The water facies for the Umiew catchment.

A plot of Na+/(Na++Ca2+) against TDS provides information about the relative importance
of the major mechanisms controlling water chemistry in the Umiew catchment (Figure 4)
[31]. The plot shows transition from the atmospheric precipitation to the rock dominance
sectors from springs to the outlet of the Umiew river. Samples from the monsoon season
fall at the margin of the region that encompasses most water of the earth's surface. These
samples with very low TDS in the upper part of the catchment suggest that weathered
cover is well leached and significant additional amount of Na+ and Ca2+ has been derived
from anthropogenic sources and rainfall [21], [32]. In contrast, the main source of major
ions at the Umiew outlet is carbonate rock weathering.
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Figure 4: Gibbs diagram classification of the surface water in the Umiew catchment.

CONCLUSIONS
Water chemistry of subtropical catchment in monsoonal climate with highest rainfall at
global scale characterized naturally low concentrations of chemical elements and very
small seasonal differences associated with weathered bedrock, leached soils as well as
forest vegetation. Human activity (population density, LULC) overlapped with the natural
features (geology, high rainfall) of the environment and increased the spatial and temporal
variation in the concentrations of chemical elements. In effect, water chemistry exhibited
dominance of natural or anthropogenic features in different parts of the subtropical
catchment. Moderate to high ion concentrations in the deforested upper part of the
catchment indicates that densely populated built-up areas exhibited the strongest control
on stream water chemistry in both seasons. Low ion concentrations in the middle part of
the catchment with deep forested canyon are mainly a result of the underlying
geochemistry associated with crystalline deep weathered bedrock, high rainfall and forest
vegetation. Such an ion pattern is closely related to natural environmental conditions in
the investigated subtropical region. High ion concentrations at the river outlet are effect
of intensive carbonate rocks weathering.
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ABSTRACT
Early Triassic trachyandesitic metavolcanic is located in Afyon zone, NW Konya. It
includes relatively abundant enclaves, which are angular to spheroidal/ellipsoidal in
shape, with host rock contact varying from straight/sharp to undulated/transitional. The
enclaves with gold mineralizations are greenish to yellowish in color whereas gold-free
enclaves have blackish to grayish colors. They contain both relict igneous (plagioclase,
sanidine, clinopyroxene, hornblende and biotite) and overprinting metamorphic mineral
assemblages (white mica, chlorite, Na-amphibole, epidote, sphene, and opaque oxides) in
a hypocrystalline porphyritic texture.
The enclaves exhibit similarity to its host for its petrographical and petrological
characteristics, with similar patterns in spider diagrams. Both metavolcanic and its
enclave are predominantly metatrachyandesite in composition with alkaline affinity,
exhibiting strong enrichment of LILE (e.g. 1.31-6.69 wt. % K2O) and LREEs, and
depletion of HFSE and HREEs, with negative Eu, Sr, Nb, Ta and Ti anomalies. It was
found out that the samples host gold, up to 1633 ppb in enclaves, Pb and Cu
mineralizations. The values determined could indicate existence of an economic gold
mining in the region in relation with Triassic volcanism and magma mixing/mingling,
and need further exploration studies.
Keywords: metatrachyandesite, enclave, gold, Konya
INTRODUCTION&GEOLOGICAL SETTING
The study area that located in the Afyon-Bolkardagi Zone [1] , (Figure 4a) contains ‘‘preMesozoic basement’’ overlaid unconformably by ‘‘Triassic to Tertiary cover series’’[2].
Lower Triassic metavolcanics forms as domes, lava flows, and volcaniclastics (Figure
4b).
The enclaves are angular to spheroidal/ellipsoidal with various colours. The geometry of
the enclave-host contact varies from straight/sharp to undulated/transitional.
The study area is part of the Tethyan Eurasian metallogenic belt (TEMB) [3]), extending
from Europe through Anatolia to Iran, up to 13.000 km long. In the study area, the gold
mineralisation has been found out in the enclave, and also its metavolcanic host rocks
with lesser contents by bulk-rock chemical analyses. The enclaves containing gold
mineralizations have predominantly greenish and yellowish colors whereas the enclave
lacking the mineralizations are mostly blackish, brownish and gray in colors. It is aimed
to evaluate gold endowment of Triassic metavolcanics and its enclaves in NNW part of
Konya Turkey.
The samples have both igneous and metamorphic assemblages; the relict igneous phases
are zoned plagioclase, euhedral sanidine, weakly pleochroic zoned clinopyroxene,
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hornblende and biotite in a hypocrystalline porphyritic texture. The metamorphic
minerals are represented by white mica, chlorite, Na-amphibole, epidote, sphene, and
opaque oxides. The enclaves have comparable mineralogy, but contain more mafic
minerals and smaller phenocrysts than its host.

Figure 4. Location map (a) and geology map (b) of the study area [4],[5]

Gold bearing enclave and its host have undergone intense alteration so that almost no
minerals can be identified under polarising microscope; mafic minerals were altered to
chlorite, calcite and opaque minerals, and feldspars altered to sericite and calcite in spite
of keeping their original shapes.
GEOCHEMISTRY
Bulk-rock chemical analyses of the gold-bearing metavolcanic rocks (5 samples) and
theirs enclave (6 samples) are presented in Table 1, Both the host rocks and theirs enclave
are mostly trachyandesite in composition (Error! Reference source not found.a), have
intermediate SiO2 (enc.:64.7-67.4, host: 63.8-66.2 wt %), low-high Al2O3 (12.5-15.6,
13.5-14.9 wt %), low-intermediate MgO (0.8-2.1, 0.7-2.0) and low K2O (1.3-2.7, 1.4-1.8
wt %) contents. The enclave has lower Sr (629 ppm), Co (24 ppm), La (62.4 ppm) and Zr
(235 ppm) content than its host (Sr: 702 ppm; Co: 35 ppm, La: 67.9 ppm; Zr: 252 ppm).
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In Harker variation diagrams (not shown), SiO2 increases with decreasing MgO, CaO and
TiO2, suggesting possible fractional crystallization of amphibole (±olivine, pyroxene) and
ilmenite, or amphibole (±olivine, pyroxene) and ilmenite-bearing source.
Error! Reference source not found.b shows that the samples are enriched in large ion
lithophile elements (LILEs; Cs and Ba) and LREEs, with negative anomaly of Nb, Ta, Sr
and Ti.
Table 1. Major and trace element analyses of the host rocks and their enclaves.
Sample
SiO2
Al2O3
Fe2O3
MgO
CaO
Na2O
K2O
TiO2
P2O5
wt% MnO
Cr2O3
LOI
----- Sum
Ba
Ni
Sc
ppm Be
Co
Cs
Ga
Hf
Nb
Rb
Sn
Sr
Ta
Th
U
V
W
Zr
Y
La
Ce
Lu
Mo
Cu
Pb
Zn
As
Sb
Bi
Hg

1199,8
11,6
14,0
4,4
35,1
4,6
8,6
6,7
21,6
77,4
3,0
702,4
1,4
38,7
15,4
261,4
2,2
252,4
25,9
67,9
143,3
0,3
6,1
738,0
1621,9
16,2
17,5
0,6
34,5
0,0

980,0
6,0
12,0
3,0
20,0
3,2
7,8
6,0
20,2
58,5
3,0
399,2
1,2
33,4
12,8
141,0
1,4
226,0
24,4
63,3
132,3
0,3
3,2
393,7
412,2
11,0
4,0
0,3
24,0
0,0

1,7

0,4

1,08
0,83
0,65
0,45
0,38
0,56
0,14
0,03
0,08
0,03
0,00
0,24
0,19

1860,0 332,37
22,2
5,81
16,0
1,67
6,0
1,20
68,4
17,15
8,1
1,80
9,8
0,69
7,3
0,45
22,9
0,87
109,2
17,05
3,0
0,00
1221,8 282,12
1,6
0,14
41,7
2,83
20,7
2,74
579,0 160,86
3,3
0,63
281,4
18,40
28,9
1,56
73,0
3,51
171,4
14,78
0,3
0,03
14,7
4,41
1351,2 347,23
3714,3 1170,02
25,0
4,71
29,2
10,30
0,8
0,23
53,4
12,09
0,1
0,04
3,6

Enclave (n=6)
Average min
max
s
66,3
64,7
67,4
14,2
12,5
15,6
3,6
2,4
5,0
1,3
0,8
2,1
2,6
2,3
3,0
6,5
5,2
7,6
1,7
1,3
2,7
0,8
0,8
0,8
0,7
0,6
0,8
0,0
0,0
0,1
0,0
0,0
0,0
1,6
1,2
2,0
99,7
99,6
99,8

0,94
0,99
1,05
0,46
0,29
0,87
0,50
0,02
0,07
0,01
0,01
0,24
0,05

1197,3
10,2
14,0
4,7
24,1
4,0
9,1
6,5
19,6
75,7
3,2
628,6
1,3
36,4
12,2
124,0
2,4
235,5
23,9
62,4
126,6
0,3
2,3
470,3
323,5
13,7
7,7
0,3
60,6
0,0

847,0
5,4
13,0
0,0
7,8
2,7
7,8
6,3
18,8
54,8
2,0
397,7
1,2
33,9
9,2
77,0
1,3
223,9
21,2
57,8
113,4
0,2
1,0
332,4
116,4
10,0
3,4
0,2
15,4
0,0

1673,0
16,3
16,0
8,0
34,0
7,2
11,9
6,8
20,0
130,4
5,0
912,1
1,4
37,6
21,0
173,0
4,6
243,1
29,9
66,5
136,3
0,3
6,1
679,4
529,0
19,0
12,1
0,4
129,1
0,1

295,69
4,28
1,15
2,56
9,34
1,55
1,37
0,15
0,42
27,09
0,90
200,92
0,08
1,27
4,12
28,75
1,11
5,96
2,92
2,74
6,92
0,02
1,75
121,47
123,34
3,20
2,98
0,10
44,43
0,02

0,6
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Figure 2. a) Nomenclature of the samples [6],
b)Primitive mantle [7] normalized trace element patterns of the samples, X: enclave, O: Host rocks
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DISCUSSIONS&CONCLUSIONS
The samples have Low Nb/U ratio (1.7 in enclave, 1.5 its host), which is different from
ocean ridge basalt and oceanic island arc (Nb/U: 47, [8], but similar to the continental
crust (Nb/U= 6.2; [9]). However, both the enclaves and host rocks exhibit high Nb/Ta
ratio (enc 15.5, host 16.4) indicating a mantle origin as Nb/Ta in mantle- and crustal
derived magma are 17.5 and 11-12, respectively [10].
All samples exhibit usually co-linear variation in various Harker diagrams (not shown),
which suggest that host rocks and its enclave are possibly co-products of identical magma.
The samples are characterized by a LILE enrichment and are HFSE depletion, with
characteristic negative Nb and Ti anomaly (Error! Reference source not found.b).
These features may have been resulted from a subduction event [11], [12] and/or the
crustal contamination during the ascent of the magma to the surface.
Geochemical analyses show that the samples are enriched in Au, Pb, Cu and Bi. In Figure
5, Au shows negative correlation with Pb that is positively correlated with Cu. Au also
shows negative correlation with Fe2O3, but positive correlation with TiO2, suggesting
rutile mineralization, and Bi.
Neogene Erenlerdagi volcanic belt in Konya region is well-known known for gold
occurrence [13]. Similarly, sulphide mineralization in the enclave, and gold
mineralisation hosted by its andesite is also reported in western Tianshan, China [14].
Consequently, the enclave and its host are possibly co-product of a distinct mantlederived magma. The values determined by this study could indicate existence of an
economic gold mining in the region in relation with Triassic volcanism and magma
mixing/mingling, and need further studies.
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ABSTRACT
The unanimously accepted global definition states that geomorphosites are landforms that
gain value due to human perception. This study aims to conduct an inventory of the most
important and representative geomorphosites in the upper Argeș hydrographic basin and
to assess using own method, which is adapted to Romania’s specific geographical
features.
The analysed region is located in the central area of the Făgăraș Mountains (which hold
Romania’s highest peak, 2544 m). Argeș is the outcome of the merger of two tributaries:
Buda and Capra. It features a lithological diversity and the effects of the different
geomorphological agents that have been active over time, which has resulted in a wide
range of geomorphosites (glacial, periglacial, petrographic, fluvial etc.), some of which
are representative nationally.
The method developed in 2010 equally considers scientific value (paleogeographic
interest, representativeness, rareness, integrity, degree of scientific knowledge, use in
educational purposes, ecological value, diversity), aesthetic value (visibility, space
structuring, colour contrast, level difference, landscape framing), cultural value (cultural,
historical, religious characteristics, iconographic / literary representations,
festival/cultural events, symbolic value), economic value (accessibility, infrastructure,
yearly visitors number, number of types and forms of use, economic potential), and
management and use (preservation degree, protected sites, vulnerability / natural risks,
the intensity of use, the use of aesthetic, cultural and economic value, relationship with
planning policies).
Keywords: geomorphosites, inventory, assessment method, Argeș Valley, Southern
Carpathians, Romania
INTRODUCTION
Geomorphosites are landforms that have been assigned a value due to human perception.
These values can be: scientific, aesthetic/scenic, cultural and economic [8] [11]. Over
time, the importance of geomorphosites has been recognized within the
geomorphological landscape and for its superior use in tourism activity.
For the evaluation of geomorphosites, there are numerous and different methods in the
scientific literature, adapted to the proposed purpose and the analysed area [13]. The most
important and used methods developed in literature are: the method of evaluating the
tourist value of geomorphosites designed by J. P. Pralong in 2005 [10], the method
developed by P. Coratza and C. Giusti in 2005 [4]; the method proposed by V. M. Bruschi
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and A. Cendrero in 2005 [1]; the method developed by N. Zourous in 2005 [16]; the
method proposed by E. Serrano and J. J. Gonzales Trueba in 2005 [15]; the method
developed in 2007 by E. Reynard et al. [12]; the method proposed in 2007 by P. Pereira
[9]. As stated in previous studies [3] [13], each of these methods presents a series of
strengths and weaknesses depending on the objectives of the evaluation and the
geographical area for which it was designed and applied.
The newest method of evaluating geomorphosites belongs to Reynard et al., (2016) [14]
who, based on previous experience [12], considers that evaluation is part of a laborious
process, including selection, inventory, capitalization by stakeholders and their use. The
selected geomorphosites must be spatially and temporally representative [14].
The method we developed [3] aims to be adapted to the geographical particularities of the
Carpathian space, to include a wider range of parameters taken into consideration and
implicitly, a high degree of objectivity. It was applied in the previous study, for Ponoare
protected area, which has a typical karst relief [3]. The objective of this study is to apply
the proposed method in an area with other morphogenetic characteristics and another
typology of geomorphosites. Our final approach is to validate and calibrate the method,
comparing the results obtained for different types of geomorphosites.
STUDY CASE
The analysed area is located in Făgăraș Mountains (Southern Carpathians), which has the
highest altitude in Romanian Carpathians: Moldoveanu Peak (2544m) and Negoiu Peak
(2535 m).
Argeș basin is bounded by Făgăraș Ridge to the north and by Arefu sub-mountain
Depression in the south (mostly on the 800 m level curve) (Figure 1). From the
administrative point of view, it belongs entirely to Argeș county [6].

Figure 1. The geographical position of the upper Argeș
hydrographic basin in Romania and Southern Carpathians
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Argeș Valley in the mountainous (upper) sector is formed by the confluence of two
tributaries: Capra and Buda, which are made at the end of the Vidraru artificial lake. In
this sector, the course of Argeș has a length of 37 km [6].
The geographical location determines an alpine, subalpine and mountain-forest
morphology, in which the relief steps decrease in altitude from north to south [6].
From a geological point of view, it is the largest Carpathian crystalline unit [5]. It consists
of gnais and paragnais, micaceous schist, amphibolite and crystalline limestone [5]. Based
on the varied tectonic-structural conditions, mosaic petrography has identified the genesis
of various landforms, many of which are considered geomorphosites [7]. Thus, in gnais
there were formed sectors of gorges (Argeșului Gorge), on crystalline shale residual
reliefs of scree, needles or rocks with special shapes (Revolverul Cliff, Dragons Window
Cliff) formed predominantly by periglacial processes and gorges (Buda Gorge). On the
limestones was developed a ruiniform relief, with ridges, needles and towers (Râiosului
Needles, Râiosu- Muşeteica Ridge), with screes, karren fields, sinkholes, gorges
(Mușeteica) and karst springs [7].
Along with the rock, different modelling systems (glacial, periglacial, fluvial) have been
imposed over time, all of them generating different types of geomorphosites. The most
typical for this area are the glacial ones: the circuques (Capra, Călțun, Buda, Râiosu),
Capra waterfall developed on a glacial threshold, the glacial karling (Arpășel), many of
them later modelled in the periglacial system.
Within the present work, 18 representative geomorphosites for the alpine Carpathian area
were identified, inventoried and evaluated, as genesis, typology and human use (Table 1,
Figure 2).
Table 1. Geomorphosites from upper Argeș hydrographic basin

Name

Argeșului Gorge
Stan Valley
Capra Cirque
Capra Waterfall
Capra Moraine
Călțun Cirque
Buda Gorge
Buda Cirque
Revolverul Cliff
Dragons Window Cliff
Mușeteica – Râiosu Ridge
Mușeteica Gorge
Izvorul Moldoveanu Valley
Moldoveanu Peak
Arpășelului Karling
Arpașul Mic Peak
Vânătoarea lui Buteanu Peak
Râiosu Cirque

Origin

Type

fluvial
fluvial
glacial
glacial
glacial
glacial
fluvial
glacial
periglacial
periglacial
karst
karst
tectonic
morphological
glacial
morphological
morphological
glacial

linear
linear
area
punctual
area
area
linear
area
punctual
punctual
linear
linear
linear
punctual
linear
punctual
punctual
area

METHODOLOGY
The proposed methodology [2] [3] (Figure 3) follows several stages, according to most
studies in the literature. Thus, the first stage consists in identifying and locating the
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geomorphosites considering both the geographical, geological and related bibliography
(history, biology, ethnography) as well as their mapping on topographic maps, aerial
images and through field trips.

Figure 2. The most important geomorphosites in upper Argeș hydrographic basin (A. Capra Cirque,
B. Capra Waterfall, C. Moldoveanu Peak, D. Călțun Cirque, E. Capra Moraine,
F. Revolverul Cliff, G. Dragons Window Cliff, H. Argeșului Gorge)
Table 2. The criteria and scores proposed for evaluating geomorphosites [3]
value
Scenic value
Cultural value
Economic value
Management
(Sce) - 20 p
(Cult) -20 p
(Ec) - 20 p
and use (Mg) 20 p
paleogeographic
visibility – 4p
cultural
accessibility -4p
preservation
interest -3p
characteristics -4p
degree -4p
representativenessspace
historical
infrastructure-4p protected sites
2p
structuring – 4p characteristics -4p
-3p
rareness – 2p
colour contrast religious
yearly visitors
vulnerability/
4p
characteristics number -4p
natural risks 4p
3p
integrity -2p
level differenceiconographic/
number of types the intensity of
4p
literary
and forms of use
use - 4p
representations (inclusively
2p
touristic) -4p
degree of scientific
landscape
festivals/ cultural
economic
the use of
knowledge -3p
framingevents -2p
potential
aesthetic,
4p
(incomes) -4p
cultural and
economic
value -3p
use in educational
symbolic value relationship
purposes - 3p
4p
with planning
policies-3p
ecologic value-3p
diversity-2p

Scientific
(Sci) – 20 p

In the second stage, based on the geomorphological map, the geomorphosites are located
and inventoried using the existing sheet in the specialized literature [10], with adaptations
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related to the geomorphological and human use characteristics of the analysed area [2]
[3]. Subsequently, the evaluation of the geomorphosites takes place based on the criteria
included in the Table 2 [3].
Their total value is calculated according to the formula:
Vtot = (Vsci +Vsce +Vcult +Veco+Mg)/100 (1)

Figure 3. The stages of studying geomorphosites [2] [3]

As can be seen in Table 2, all the criteria received an equal weight (20 points), because
the evaluation does not aim to highlight certain values of the geomorphosites. The subcriteria that make up each criterion have values between 2 and 4, depending on the number
of sub-criteria and their importance. For each of these, a score between 0 (the minimum
value) and the maximum value to the respective criterion will be granted according to the
table. The scale of assessment is quite large and allows an objective evaluation, being
able to undergo adaptations depending on the area studied and the analysed
geomorphosites [3]. The sum of the scores obtained for each criterion is realized, and the
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value is divided to 100. It was considered necessary to make this reduction per unit in
order to facilitate the comparison with the other methods used in the specialized literature
[3].
RESULTS AND DISCUSSION
The highest total values obtained (Vânătoarea lui Buteanu Peak - 0.75, Capra Waterfall 0.71, Moldoveanu Peak - 0.71, Capra Cirque - 0.70) (Table 3) belong to the
geomorphosites that are included in or near Capra glacial complex, which is due to higher
accessibility and the greater number of tourists who visit it, but also the existence of
numerous studies that highlight their scientific value. The lowest total values (Table 3)
have a series of less known and studied geomorphosites that have a more difficult access
(Izvorul Moldoveanu Valley- 0.51, Mușteica Gorge -0.53, Călțun Cirque-0.53, Râiosu
Cirque -0.54, Buda Gorge-0.54)
Table 3. The evaluation of geomorphosites’ value by the proposed method
Geomorphosites
Scientific Aesthetic Cultural
Economic Management
value
value
value
value
and use
Argeșului Gorge
15
18
2
17
12
Stan Valley
16
16
1
14
11
Capra Cirque
17
19
2
19
13
Capra Waterfall
17
18
2
18
16
Capra Moraine
15
16
1
17
12
Călțun Cirque
14
18
0
9
12
Buda Gorge
14
17
0
11
12
Buda Cirque
15
17
0
11
14
Revolverul Cliff
15
19
0
8
13
Dragons Window Cliff
17
19
1
10
13
Mușeteica – Râiosu Ridge
16
18
1
9
13
Mușeteica Gorge
14
17
0
10
12
Izvorul Moldoveanu
14
16
0
9
12
Valley
Moldoveanu Peak
18
20
3
12
18
Arpășelului Karling
17
19
1
10
18
Arpașul Mic Peak
18
19
1
10
16
Vânătoarea lui Buteanu
18
19
2
18
18
Peak
Râiosu Cirque
15
17
0
11
11

Total
64/0.64
58/0.58
70/0.70
71/0.71
61/0.61
53/0.53
54/0.54
57/0.57
55/0.55
60/0.60
57/0.57
53/0.53
51/0.51
71/0.71
65/0.65
64/0.64
75/0.75
54/0.54

For the scientific value it can be observed that the highest values - 0.18 were calculated
for Moldoveanu, Arpașul Mic and Vânătoarea lui Buteanu peaks (recognized for the
degree of scientific and didactic knowledge, representativeness, integrity and partially use
for didactic purposes), while the lowest values - 0.14 are held by the Călțun Cirque, Buda
Gorge, Muşeteica and Izvorul Moldoveanu Valley (without a special representation or
with a different degree of vulnerability).
For the aesthetic value were obtained the highest values, but we must note that it is the
most subjective of the categories. The geomorphosites in Făgăraș attract tourists both for
the viewpoints they offer as well as for the level difference, the colour contrast or the
geomorphological landscape as a whole. The most important ones from this point of view
are: Moldoveanu Peak-0.20, Capra Cirque-0.19, Revolverul Cliff-0.19, Dragons Window
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Cliff -0.19, Arpășelului Ridge -0.19, Arpașu Mic Peak -0.19 and Vânătoarea lui Buteanu
Peak-0.19. For the aesthetic value the smallest difference of values between 0.16 and 0.20
is recorded.
Considering the location of the geomorphosites in the mountain area, the relief with steep
slopes and level differences of over 1000 m and the accessibility of recent and isolated
data for some geomorphosites, these have no cultural / historical / religious relevance and
they are not related to manifestations of this type. The values are between 0.00 and 0.03
(Moldoveanu Peak), the values greater than 0 being given by the presence of iconographic
representations as well as by the existence of myths / symbols related to the respective
geomorphosite (Table 3).
Făgăraș Massif is next to Bucegi Massif one of the important natural tourist areas, which
is why the economic component, respectively the management and use component, have
high values in comparison with the other Carpathian Massifs.
For the economic value these vary between 0.8 (Revolverul Cliff) and 0.19 (Capra
Cirque), while for management and use the values are between 0.11 (Stan Valley, Râiosu
Cirque) and 0.18 (Arpășelului Ridge, Moldoveanu Peak, Vânătoarea lui Buteanu Peak)
(Table 3).
In order to highlight the links between the analysed values and the total value, the linear
regression method between variables was applied (Figures 4, 5, 6, 7, 8).

Figure 4. The correlation between scientific value and total value
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Figure 5. The correlation between aesthetic value and total value

Figure 6. The correlation between cultural value and total value

Figure 7. The correlation between economic value and total value
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Figure 8. The correlation between management/ use and total value

Thus the highest correlation coefficient R = 0.90 is between the cultural value and the
total value. The lowest coefficient R = 0.60 is between the aesthetic value (which as
mentioned above is the most subjective) and the total value.
The values of the correlation coefficients between 0.60 and 0.90 demonstrate the high
degree of interdependence between the values of the geomorphosites, as well as their
associative tendency in most cases.
CONCLUSIONS
The proposed method was previously applied in Ponoare protected natural area
(Mehedinți Plateau), the selected geomorphosites being exclusively karst. The obtained
values were between 0.75 (Ponoare Natural Bridge) and 0.35 (Ponoare Sinkholes Field)
[3]. The upper basin of Arges river is predominantly located in crystalline schist and
isolated, limestones, the dominant landforms being glacial, periglacial and fluvial. The
score obtained by the selected geomorphosites is higher than in the first case, being
between 0.75 (Vânătoarea lui Buteanu Peak) and 0.51 (Izvorul Moldoveanu Valley). This
is due both to their scientific value, Făgăraș massif being representative from the point of
view of the glacial and periglacial relief as well as the easier accessibility compared to
Mehedinți Plateau for many of them (Transfăgărașan National Road and Bâlea Waterfall
- Bâlea Lake cable car).
The evaluation of geomorphosites has an important practical - applicative component,
related to the realization through the geomorphosites map of the geotouristic one, which
allows the use of the most valuable of them in tourism or as a model in the didactic
activity. The second direction of use is given by establishing measures for the
conservation of geomorphosites, respectively their introduction in projects related to the
environment and territorial planning.
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ABSTRACT
The landslides have an important impact on the evolution of some natural components
and the anthropic activities. Often these processes generate difficult to predict side effects.
This was the case in the rural area of Moldavian Tableland (located in the eastern part of
Romania) where the construction of a water tank for water supply to the local community,
generated the production of a landslide on the background of exceptional weather
conditions. Side effects were manifested and consist of changes in the morphology of the
surface terrain and increasing the water level by 0.5-2 m (observing through direct
measurements) compared to the initial level. At the same time, changes in the direction
of groundwater flow were observed by blocking the initial directions to the main collector
and reversing them to the inhabited area with effects in the flooding (at the level of 2019)
of an area with an area of over 5 ha and 17 houses and outbuildings.
Keywords: landslides, groundwater level, modifications, Moldavian Tableland, Romania
INTRODUCTION
Landslides are one of the current geomorphological processes that have a special impact
on the environment and human communities. Generally, the scientific studies analyze the
evolution of natural [1,2] and anthropic factors [3] that generate landslides. In the same
time the effects of these processes on socio-economic systems are also analyzed [4].
These effects are not often local and include a series of modifications of natural
components that are difficult to predict. The local geological conditions, the evolution of
the climatic elements and the anthropic activity can generate situations that potentiate the
local impact of the landslides. This situation is common in the eastern part of Romania,
where landslides are one of the most common natural hazards [5]. The presence of the
clay deposits [6,7] and changes in land use from the last two centuries [8] with a
continuous deforestration increased the vulnerability of the local comunities over this
geomorphological risk . Against this geological and historical background, the anthropic
actions generated by the vulnerability of the groundwater resources due to the climatic
changes of the last decades [9,10] have imposed modifications of the natural regime of
variation of the groundwater level and the evolution of the underground water bodies [11,
12]. For example, due to the frequent drought periods that include all natural components
[13] for the local communities in the rural area, water tanks with different volumes of
accumulation have been created. This type of construction, which is often performed in
the highest areas, due to the weight given by the volume of water accumulated, can
generate side effects such as the production of landslides and changes in the variation of
the groundwater level. This situation practically brings us to analyze the impact of the
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landslides on the groundwater level, in a settled area, and this is the main objective of this
work. Basically, changes are made to the recharging capacity of aquifers [14], which
under pressure conditions will generate groundwater accumulations with an effect on
increasing the groundwater level and flooding some inhabited areas.
Study area
The analyzed area is located in the central part of the Moldavian Tableland an area
frequently affected by landslides (Figure 1) [7]. In certain conditions a series of landslides
are generated by special climatic events. Between 19 and 21 of April 2017, the
observations regarding the thicknesses of the snow layer recorded in the last decade of
this month for the entire studied area were the highest in the last century. In the hilly areas
of western Moldova, the maximum values reached 57 cm in Bârnova weather station and
in Bârlad weather station 22 cm (after National Meteorological Administration). As a
result of the massive advection of moisture-filled polar air from the western Black Sea
basin, a significant amount of wet snow fell during this time, which brought significant
damage to the vegetation that had already emerged from the cold period. Significant
negative effects were also accounted for in terms of traffic on public roads or major
damage to the electricity distribution network.

Figure 1. Study area in the central zone of the Moldavian Tableland

Following the event recorded in April 2017, on the edge of the village Ivești - Vaslui
county, on Valea Cărăman, a tributary to the left of Tutova, a landslide was triggered that
affects over 1 ha of arable land (vines) and forest protection. The difference of level
measured between the ledge and the lowest point is over 30 meters, the whole body of
the slide is divided into two, the two detached ledges being impressive, the upper one
with an amplitude of over 7 meters, and the one from the middle. of the slope over 7-8
meters. Surveys made with the help of the Eijkelkamp kit, up to a depth of 7 m, have
covered sandy deposits of Pontian with very thin marshy intercalations but did not allow
the sliding bed to be intercepted (Figure 2).
The sudden appearance of this slip is due to a complex of factors that acted
simultaneously. With an area not exceeding 100 ha, Valea Cărămanului is a typical
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torrential valley, with a high relief energy (35-40 m) and steep slopes of over 30%,
specific to the general sandy bottom. Basically, the entire morphology of the area is due
to the sculpture made by the continuous ravines, from the bottom of the valley that
develops on the thread of the valley. In the winter between 2016 and 2017, following the
blocking of the water line with trunks, branches and garbage, a temporary lake was
formed inside the ravine, which was broken once with the flood due to the melting of the
snow that fell during 19 and 21 April 2017. At the same time, the total cleaning and
deepening of the ravine were accomplished, which instantly led to the destabilization of
the left bank on a length of about 85-90 m. The regressive movement, typical of a
landslide, affected the entire slope over a length of over 100 m, up to near the peaks.
Moreover, at the time of production, the main ledge was about 5 meters from the main
reservoir of the water distribution network in the village of Ivești. Two years after the
event, the landslide has already updated the foundation of the construction, which has
caused the authorities to remove it.

Figure 2. Lithological structure in the middle Moldavian Tableland
(data source Prut-Barlad Water Administration Brach)

Following the successive measurements made between the 2017 and 2019 years, a
continuation of the movement on the slope of the material that forms the body of the
landslide was observed. At the same time, due to the increased fragmentation of the
deluge, the widespread initiation and development of deep erosion forms such as streams
and small, discontinuous streams and slopes is noted. In winter between 2018 and 2019,
mainly due to the deluvial material reached the bottom of the valley, a new and larger
dam was formed. With the thaw in the spring of 2019, although until May the lake was
drained, in the whole area of the Cărăman's melting cone was observed the generalized
rise of the level of groundwater, in the most affected area the water coming up to the
surface.
DATA AND METHODOLOGY
The study of the impact of the landslide in the Cărăman river basin, from the town of
Ivești Vaslui county, on the groundwater level was carried out in two stages. The first
stage involved the use of GIS software to observe and analyze the morphometric
characteristics. The second stage involved moving to the field and taking successive
samples on the temporal evolution of the landslide and the groundwater level in the
studied area. For the profiling and the comparison with the data from the field, the
numerical model of the ASTER GDEM type terrain was obtained from the USGS website
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(https://lpdaac.usgs.gov/), a model that has a pixel size of 30X30 meters. Based on the
satellite images from the Google Earth software, by digitizing, the thematic layers were
generated regarding the use of the land. The analysis of the lithological structure was
performed based on the reports obtained at the hydrogeological drilling monitored by the
Prut-Bârlad Water Administration Branch, managed by National Water Administration.
The observations regarding the evolution of the landslide were taken during the field
stages, from 2017 and 2018. The successive samples were taken using the theodolite and
GPS. Also, measurements on the groundwater level were also obtained during the field
stage, in 2019, the measurements were made in 27 points (24 wells and 3 cellars). The
instrument used in the sampling of groundwater level data were deep meter.
Table 1. Number of measurments for slip evolution

Date
Number of points

07/05/2017 07/07/2017 08/09/2018
63
206
236

Figure 3. Measuring points in the area studied

RESULTS
The analyzed area was characterized by a classical underground water dynamic. The
general directions of water drainage in the underground follow the lines of the largest
slopes so that the hydrographic network represents the areas of concentration of
groundwater currents as observed from the initial model represented in figure 4. The level
of groundwater in the area, initially, varies between 1.5 and 2 m depending on the plot
against the main collector and sources. In the interfluvial zone the groundwater level
exceeded 5 m due to the conditions of water storage in the hydrogeological structures
specific to the Meotian deposits with alternatives of fine sand, dusty clay and clay.
Over the time, in the area, there have been modifications of the relief. Obviously, some
anthropic activities on the relief have imposed over the time slight modifications by
carrying out rambles for the transport network that have induced changes in the direction
of the flow of groundwater through changes in the surface morphology of the land and
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the underground blockage of the leak to the main collector (figure 5). In parallel, the main
collector has undergone an easy seaming process which in the last 30 years has led to the
modification of the level of the trough and to the blockage of the surface leakage at the
level of the bridges. The elevation of the level of the trough measured on the ground
reached in some places values of 1.5 – 2 meters. This impacted on the local groundwater
level that registered, according to the information obtained from the local residents, slight
increases to the surface of the land with 0.2-0.5 meters. After the construction of a water
tank, between 2015 and 2017, for supplying the population in a centralized water system,
the following year there was a marked increase in the slopes level by creating favorable
conditions for the production of a landslide. This landslide became active during the years
2017-2018, as can be seen from figure 6.

Figure 4. Initial model of the groundwater dynamics in the study area

Figure 5. Changes in the morphology of the land surface
through the construction of the transport network
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Figure 6. Landslide dynamics under the water tank between 2017 and 2018

Pushing the sliding dislocated material to the main collector caused the leakage to be
blocked both on the surface and underground so as to melt the snow in the spring of 2019
and the total summer rainfall of the same area throughout the area, between the transport
path, the main collector, and the base of the slide, was flooded. The measurements made
in the field in the Spring of 2019 revealed that about 5 ha of the agricultural and built area
was flooded and 17 houses and dependencies suffered as a result of the groundwater level
increase which is sometimes 10-20 cm from the surface of the land. At the same time, at
the level of groundwater dynamics, a blockage of its natural flow towards the main
collector was observed and the direction reversed towards the inhabited area. The effect
as presented above is to increase the groundwater level up to very close to the surface of
the land and to flood some houses and dependencies.

Figure 7. Model of the groundwater dynamics in the study area after appearance of landslide
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CONCLUSIONS
Underground water dynamics follows, most often, the shape of the topographic surface
and some actions that are imposed on the relief, whether they are due to natural or
anthropic causes, can generate changes on the dynamics of groundwater. The impact of
climate change starting from consecutive years of drought has forced the construction of
a water tank on the edge. The weight of the construction superimposed on the
predominantly clay and sandy deposits, against the backdrop of periods with excess
rainfall, generated the detachment of a mass of earth. Deforestation of the area favored a
steep advance of the landslide, thus generating stress on the groundwater downstream.
The modernization of the transport network has resulted in the settlement of the
lithological substrate. The generated ramp blocked the underground drain to the main
collector down the road, the Tutova river. All these changes led to the raising of the
groundwater to the topographic surface and to the emergence of the “groundwater level
up to date” phenomenon for an area of approximately 5 ha and a number of 17 houses.
Avoiding the accumulation of groundwater upstream of the stream as well as the return
to conditions of underground drainage prior to the processes identified in the work can be
achieved by creating drainage channels under the stream, thus simulating the natural
water circuit.
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ABSTRACT
In terms of Bulgaria's physiographic division, the prospect area is located within the East
Rhodopean sub-region, which is part of the East Rhodopean-Strandzha region. The Ada
Tepe prospect, which is under consideration, is located approximately 3 km southwest of
the town of Krumovgrad and 1 km west of the Krumovitsa River. The Krumovgrad
district is characterised by a moderate hilly to low-mountainous topography. The "Khan
Krum" field includes four sections - Ada Tepe, Kaklitsa, Sarnak and Skalak. On this stage
mining works are developed only in the area of Ada Tepe. The ore at Ada Tepe will be
open-pit mined. The mining method will be a conventional open cut drill, blast, load and
haul operation. Processing of ore to concentrate is done after primary crushing and
grinding within the gold-silver concentrate production facility (process plant) with fully
enclosed transfer. Flotation using reagents and dewatering produce the end product –
gold-silver concentrate. All rock material without economic gold and silver values and
therefore classified as mining waste, that includes rock materials, waste from enrichment,
soil, ores and low grade ores are stored in an Integrated Mining Waste Facility (IMWF)
located approximately 200 m south-southeast of the open pit. The IMWF is designed to
store both dewatered process tailings and waste rock from mining.
Keywords: mining works, open pit, process plant, gold.
INTRODUCTION
The present study helps in understanding the mining and technical conditions in the area
of open pit “Ada Tepe” gold mine part of the “Khan Krum” gold mine. The region lies is
an integral part of the Eastern Rhodopes Massif, which hosts the eastern part of a large
metamorphic terrain. The massif is associated with late Cretaceous–Miocene extension,
which exposed the underlying lower crust rocks. Basement rocks in the Krumovgrad area
consist of Precambrian and Paleozoic metasediments, gneisses, and amphibolites. The
basement is unconformable overlain by Paleogene conglomerates, sandstones, siltstones
and limestones of the Krumovgrad group that were deposited during rapid uplift of the
metamorphic core complex. The “Ada Tepe” deposit is classified as a low sulphidation
type epithermal gold-silver deposit and was formed in the Early Oligocene. Gold and
silver mineralisation in the research area is mostly identified within the Shavar formation,
above shallow fault contacts (listric or detachment) with the underlying metamorphic
basement rocks (Kessebir-Kardamos core complex). The sedimentary rocks typically
form laterally discontinuous lenses, ranging from breccias to conglomerates to interbedded pebbly sandstones, siltstone, and marl to marl-argillite.
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The dominant structure at the “Ada Tepe” gold mine is a ‘detachment’ fault that separates
the metamorphic basement rocks from the overlying mineralized sedimentary rocks, and
forms a 10° to 15° north dipping lower structural bounding surface to the deposit [1].
DESCRIPTION OF THE TECHNOLOGICAL CYCLE
According to the Annual information form [2] the “Ada Tepe” deposit is expected to
produce, on average, 85,700 ounces of gold per annum, based on the mineral reserve.
In terms of getting the most out of production process key element is preliminary research
works and preparation of the ore. The incorporation of any prior information available
can signiﬁcantly improve the quality of the result. Prior information from direct
measurements, boreholes or from structural imaging techniques as electrical resistivity
tomography (ERT) is significant for quality and precise production process. As a popular
geophysical subsurface-imaging technique electrical resistivity tomography is widely
applied to mineral prospecting, mining exploration and also environmental investigation.
ERT deserves a growingly larger attention since it is a low-cost and high-resolution
technique that can rapidly image subsurface. Speciﬁc challenges for imaging techniques
are the following:
- Main problem is to overcome the ambiguity, i.e. to choose the model that is least in
contradiction with knowledge or different kinds of expectations.
- An optimum survey design has to be chosen to maximize the accuracy of the results
[3].
In this research electrical resistivity tomography (ERT) is used to detect and characterize
layers by exploiting resistivity contrasts between different geological features using
electrical current. This information is than used for rocks differentiation on the terrain
and to support drilling blasting works helping to set up the blasting energy in the areas
with hard rocks. It is very important to estimate blast displacement in order to minimize
ore loss and dilution. In this way geophysical study is successfully used for solving
specific mining problems providing useful additional information about the rock species
in the working horizon. Detailed geophysical study is performed on horizon 445m and
horizon 440m. According to the results based on the electrical resistance of different kind
of rocks is established that the main rock types are clays, breccia conglomerate, breccia
conglomerate with quartz inclusions and metamorphic clasts. This information is claimed
by several drillings around the research area.
On the picture below are shown the main rock types in “Ada Tepe” gold mine (Figure 1):
- A – Siltstone;
- В – Clay;
- C – Breccia conglomerate;
- D - Breccia conglomerate with quartz inclusions;
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Figure 1. Main rock types in “Ada Tepe” gold mine deposit, A – Siltstone, B – Clay,
C - Breccia conglomerate, D - Breccia conglomerate with quartz inclusions

This kind of prior information is significant for following mining works, first because it
is crucial for planning blasting energy distribution and second because it makes separation
of ore and waste much easier. The operation is planned to utilize conventional mining
techniques to separate ore and waste. All ore and waste are mined via conventional, open
pit mining methods.
Open-pit method of mining consisting of 4 stages, using drilling and blasting is proposed
for the “Ada Tepe” gold mine.

Figure 2. Open-pit stages in “Ada Tepe” gold mine deposit

The pit advances north by mining out each phase progressively from stage 1 through to
stage 4. The pit stages are mined to the final wall on the east side of the pit and a temporary
wall to the north is established. Excavating capacity starts from 8,000 t/d in year one and
increase to 9,500 t/d in the last five years due to high stripping in stages 3 and 4 over the
life of the mine [4].
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The mining equipment considered suitable for the mining operation at “Ada Tepe” gold
mine includes two 3.7 m3 bucket excavators, and haul trucks with a payload capacity of
40 tonnes (Figure 2).

Figure 2. Bucket excavator and haul trucks in “Ada Tepe” gold mine deposit

The ore is processed using physical-chemical techniques to produce a gold ore
concentrate that will be transported off-site for further treatment and refinement.
Conventional processing methods, including crushing, grinding, and flotation processing
are employed for extracting gold at “Ada Tepe” gold mine. The processing plant is
anticipated to treat up to 840,000 tonnes per annum (tpa) of ore over the mine life.

Figure 3. “Ada Tepe” gold mine deposit

Mined ore is delivered to the crushing facility by dumping the material into the run-ofmine (ROM) bin using 50 t dump trucks. A static grizzly is fitted to the top of the ROM
bin to remove the oversize (aperture size 600 mm) parts of ore. Then this ore is forwarded
to a jaw crusher to develop a P100 product of 200mm and P80 product of 125mm. ROM
ore is reclaimed from the bin with an apron feeder, which discharges material onto a
vibrating grizzly. The primary jaw crusher receives oversize ore from the vibrating
grizzly. This ore is crushed to attain a P80 of 110 mm. The primary crusher magnet
removes tramp metal before the ore is transported to the coarse ore bin by the coarse ore
bin feed conveyor. The coarse ore bin has a live storage capacity of 2520 t. The crushed
material is conveyed to the grinding circuit feed conveyor, through two apron feeders [5].
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Figure 4. “Ada Tepe” gold mine deposit, process plant area

The grinding circuit comprise a single-stage semi-autogenous grinding (SAG) mill with
pebble crushing and a tertiary grinding circuit. The mill operates in closed circuit with
the SAG mill cyclone cluster and is designed to grind the coarse ore to a P80 of 125 µm.
The mill discharge slurry is screened via the SAG mill discharge trammel. The SAG mill
trammel oversize is transported to the cone type pebble crusher, via two conveyors.
Crushed pebbles are discharged from the pebble crusher directly onto a vibrating feeder,
from where it discharges onto the SAG mill feed conveyor.
Overflow from the grinding circuit gravitate as feed to the flotation circuit, at the required
grind size P80 of 30 microns. The flotation circuit consists of a number of successive
steps comprising rougher flotation followed by scavenger flotation, ultra-fine grinding,
cleaner flotation step 1, cleaner scavenger flotation and cleaner flotation step 2.
The rougher and scavenger flotation stages consist of four staged flotation reactors
configured in series. Each staged flotation reactor (SFR) consists of a particle collection
unit (PCU) and a bubble disengagement unit (BDU) fitted with a froth recovery unit
(FRU). According to Ivanova et al. [8] this type pneumatic flotation machines have a
number of design advantages compared to the conventional pneumo-mechanical flotation
machines such as: mixing of solid/liquid and gas phases outside the flotation cell, lack of
impeller system, creation of fine air bubbles etc. Furthermore, as reported by Grigorova
et al. [9] this type of pneumatic flotation machines, could be applied for processing of
various natural and secondary resources such as ultra-fine hydrometallurgical product like
zinc cake residue, containing significant amounts of silver, copper and lead. Additionally,
a utility model by Nishkov et al. [10] shows that it is possible to use a column pneumatic
flotation machine in lead-zinc flotation circuit, in order to improve the grade and recovery
of the final lead concentrate.
The feed to rougher flotation comprises the primary regrind mill cyclone overflow, the
cleaner/scavenger tailings and the scavenger concentrate, which are collected in the
rougher conditioner tank prior to reporting to the rougher flotation bank.
Flotation reagents used in the rougher flotation bank include frother, promoter and
collector, with activator (copper sulphate) and dispersant (Sodium silicate) added to the
primary regrind mill cyclone underflow launder.
Rougher tailings gravitate to the rougher tails hopper and are pumped via duty pumps to
be processed again in the scavenger flotation bank [5].
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Concentrate from the rougher/scavenger flotation is re-grinded in the tertiary grinding
circuit to a P80 size of 15μm, and cleaned to produce the final concentrate.
The concentrate is further thickened with a flocculants which aid the settling of particles
in the thickener and dewatered in a pressure filter. A filter cake with a moisture content
less than 20% is achieved. The resultant product (final Au containing concentrate) is
packed in sealed containers and shipped [6].
DESCRIPTION OF THE INTEGRATED MINE WASTE FACILITY (IMWF)
The concept of the IMWF is to place thickened tailings into cells constructed from mine
rock. The mine rock provides the strength required for overall stability and also internal
drainage. Water drained from these cells is recycled to the processing plant. The IMWF
is constructed within two small valleys, being operated as two separate facilities
nowadays and later will be merging into a single facility as operations progress. The
IMWF is constructed from the bottom up, with mine wastes placed on starting platforms
at the bottom of the valley at approximately 300 m elevation and then progressively is
built up in benches during the mine life to elevation 450 m. This allows the lower,
completed sections of the facility to be progressively rehabilitated and vegetated during
the life of the mining operation [7].

Figure 5. “Ada Tepe” gold mine deposit, integrated mine waste facility (IMWF)

Mine waste and tailings are deposited into two separate catchments (north and south
valleys), which eventually join to form a single facility. Water collection sumps are
located at the bottom of each valley.
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Figure 6. “Ada Tepe” gold mine deposit,
integrated mine waste facility (IMWF) – South valley sump

Using IMWF minimises the overall project footprint and also avoids the need for
conventional tailings dam because the facility can be progressively rehabilitated while the
project is operational. During operations, the external faces of the completed portions of
the IMWF can be covered with topsoil and vegetated. This means that the majority of the
IMWF can be rehabilitated prior to the end of the mining operations.
CONCLUSION
The “Ada Tepe” deposit can be classified as a high-grade, shallow, low-sulphidation
epithermal style gold-silver deposit. Pit location, size and layout of the ore body are
established by prior geological information. Detailed geophysical study was performed
to enlighten for main rock types so that makes separation of ore and waste much easier.
The entire mineral resource of the “Khan Krum” deposit is found near the surface. Besides
how deep the mineral occurrence is located underground, the following factors play a role
in the selection of the mining method: surface topography, opportunities for stockpiling
the overburden (waste rock or low/poor grade ores lying above), feasible and costeffective transport arrangements, relevant techniques, technology and mining plant and
equipment. Therefore, open pit mining and the use of modern environmentally sound
methods for mine waste management are considered as suitable mining techniques.
Nowadays mining operations are designed based on solutions that minimised negative
environmental impacts from emissions of dust and gas, waste water, solid waste, noise
and vibrations on the environmental media, and also in a way that ensure rational use of
land.
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ABSTRACT
An important issue in the construction of tailings ponds is the detailed knowledge of the
hydrogeological section beneath the bottom of the facility. The answer to this question
can hardly be achieved only by a standard drilling survey, especially in regions with
complex geological structure where the identification of small in size, highly permeable
areas requires a high density of the borehole network. The proposed geoelectrical
approach for mapping the low-rank hydrogeological units forming the tailings dam
basement involves the application of the electrical resistivity tomography method. The
subsurface geoelectrical model obtained by this method is transformed into a
hydrogeological model on the base of data from the performed standard core drilling
survey and slug tests. The applicability and high efficiency of the proposed integrated
approach is demonstrated by the results from the study of a site for construction of a
tailings pond near Breznik, Bulgaria.
Keywords: ERT method, hydrogeological surveying, tailings pond, geoelectrical model,
groundwater protection
INTRODUCTION
In recent years, the ERT method has established itself as a very useful tool in mapping
the near-surface geological section [1], [2], [3]. Our previous research efforts and
experience show that its combined application with various other techniques enables a
much more precise delineation of the spatial boundaries of geological and
hydrogeological units, tectonic faults, fissured and karst zones, water saturated and
unsaturated zones, zones characterized by a different degree of water permeability,
contaminated areas, landslides, etc. [4], [5], [6], [7], [8], [9], [10], [11], [12].
This approach has been successfully tested during a complex survey performed by our
team. The objective was to outline layers and zones with different water permeability in
the geological section of a potential site for construction of a tailings pond near Breznik,
West Bulgaria (Figure 1).
The study involved the application of various tools for surface survey – the ERT method,
exploratory core drilling and slug tests. The accomplished quantitative assessments of the
hydrogeological conditions in the area are based on a comprehensive analysis of all the
results obtained.
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Figure 1. Location of the study area in the region of Breznik, West Bulgaria

GEOLOGICAL BACKGROUND
The potential site for construction of a tailings pond is located to the south of the town of
Breznik, on the southern slopes of the Burdo hill. The terrain is flat with a slight slope to
the southwest. The geological structure is very complex, dominated by volcanic and
volcanogenic-sedimentary rock types of Upper Cretaceous age. Frequent changes in
lithological composition and genetic type of rocks are characteristic for the studied area.
The central and western parts of the site are composed mainly of psammitic-aleurolitic
tuffs and partly of agglomerate tuffs and andesite lava flows. These volcanic rocks
intersect and partially overlap the older volcanogenic-sedimentary formation built of
alternating tuffs, tuffites and marls. To the south and west, a volcanic formation of lava
spills, layered and transecting bodies, predominantly composed of trachyandesites, is
revealed. The same rocks alternate with the marl complex in the periphery of the
volcanogenic-sedimentary formation.
Everywhere, at the top of the section, the rocks are highly to moderately weathered,
affected by secondary alteration, and at some locations decomposed to clay. At some
places, Quaternary deluvial clays, sandy clays and gravelly clays, interbedded with thin
sandy clay layers, overlie the Upper Cretaceous rocks. Their total thickness changes from
1 to 10 m or more.
The groundwater level in the area of the potential site for construction of a tailings pond
varies over a very wide range – from 2.0 to 10.6 m below land-surface datum.
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METHODS AND INSTRUMENTS
The geoelectrical approach for differentiating the hydrogeological section of the potential
tailings dam site involved the application of the ERT method, exploratory core drilling
and slug tests.
The geoelectrical ERT method was applied to study the near-surface section down to a
depth of 30-35 m. The field measurements were made along six electrical tomography
lines (ETL) having a total length of 2540 m. The length of each surveying line was
respectively: ETL3 - 590 m, ETL4 - 710 m, ETL5 - 250 m, ETL6 - 370 m, ETL7 - 250
m and ETL8 - 250 m. The exact location of all geophysical surveying lines in the area is
presented in Figure 2. Field measurements were performed using a four-electrode Wenner
array (10 m electrode spacing) connected to the instrument through two sets of multi-core
cable [13]. The registration was achieved with the help of the equipment Terrameter SAS
1000, manufactured by the Swedish company ABEM. It operates with a 400 V output
voltage and a maximum output current of 1000 mA. The collected data were processed
and inverted using the computer program RES2DINV [14], [15]. The analysis of the
obtained results was performed taking into account the available information about the
geological section in the tailings dam area, the data from the core drilling survey and the
slug tests. Reference data for the electrical resistivity of different rock types were also
used [16], [17].

Figure 2. Location of surveyed ERT lines and drilled boreholes
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The exploratory core drilling study involved the construction of 14 boreholes (IG) with
depths ranging between 15 and 31 m, only borehole IG8 being 50 m deep. Their location
is given in Figure 2. The lithological sections and groundwater levels established by the
boreholes were documented in detail. Subsequently, they were used as identification keys
for mapping the spatial boundaries of low-rank hydrogeological units according to
electrical tomography survey data.
Eleven slug tests were performed at different intervals in eight of the constructed
boreholes – IG-2, IG-5, IG-6, IG-7, IG-8, IG-9, IG-18 and IG-19. The intervals are chosen
in order to cover parts of the geological section that are relatively homogeneous according
to their lithology and degree of secondary alteration, i.e. within one hydrogeological unit.
The procedures applied during the rising-head and falling-head slug tests and the methods
for identifying the hydraulic conductivity values are described in detail in [18], [19]. The
obtained results were used as an additional key in the determination of low-rank
hydrogeological units.
RESULTS AND INTERPRETATION
The complex analysis of the results of the electrical resistivity tomography and the
exploratory core drilling shows that the studied geoelectrical section along the six
surveying lines is generally represented by three main electrical resistivity media (zones),
two of which include nine sub-zones – Figure 3:
- The first electrical resistivity medium (Zone A) is characterized by the lowest values
of electrical resistivity in the studied sections - from 10 to 50 Ωm, up to 80 Ωm in
separate parts. This area maps different in lithology and genesis rock types whose
common characteristics are that they are disintegrated and unconsolidated, which is
usually the reason for their higher water permeability. Formally, this zone includes
the soil layer, the diluvial covering represented by clays, sandy clays and gravelly
clays, as well as all highly and moderately weathered rocks, heavily fractured and
affected by secondary alteration – tuffs, tuff-breccias, tuffites, marls, sandstones,
siltstones and trachyandesites. The total thickness of Zone A varies over a very wide
range - from 1 to 25 m, having an average thickness of about 10-15 m. Five sub-zones
can be separated in the structure of Zone A, on the basis of minor differences in the
electrical resistivity values and in accordance to the borehole lithological sections:
Sub-zone A1 – characterized by values of electrical resistivity from 20 to 45 Ωm,
rarely up to 65 Ωm. It probably maps the soil layer and highly weathered andesite
breccias and lava breccias.
Sub-zone A2 – has values of electrical resistivity similar to those of Sub-zone A1 from 20 to 45 Ωm, rarely to 75 Ωm. It outlines the soil layer and highly to moderately
weathered marls, argillites, sandstones and tuffites. The dominant presence of marls
implies low water permeability.
Sub-zone A2s – typified by electrical resistivity values of 20 to 45 Ωm, rarely up to 65
Ωm, which is also characteristic of Sub-zone A1. It maps a rock complex similar to
Sub-zone A2, but with dominant presence of siltstones.
Sub-zone A2t – has values of electrical resistivity that are generally in the range of 35
to 70 Ωm, very rarely to 80 Ωm. It outlines a rock complex similar to Sub-zone A2,
in which trachyandesites are present and in some parts are even predominant.
Sub-zone A3 – characterized by electrical resistivity values from 10 to 50 Ωm. Most
likely, it maps the soil layer and the highly to moderately weathered and decomposed
to clay trachyandesites.
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Figure 3. Geoelectrical sections along the surveyed lines.
Boundaries between the electrical resistivity zones.

- The second electrical resistivity medium (Zone B) has the highest values of electrical
resistivity in the studied sections - from 85 to 300 Ωm and more. Zone B maps
moderately weathered and fractured trachyandesites and, in depth, less weathered
parts of the rock complex. Low water permeability is assumed.
- The third electrical resistivity medium (Zone C) is situated between the other two
main electrical resistivity media. It is characterized by values of electrical resistivity
in the range of 45 to 100 Ωm. This zone maps slightly to moderately weathered and
fractured rocks, different in lithology and genesis – tuffs, tuffites, tuff-breccias, marls,
sandstones. It has a relatively lower permeability than zone A. Four sub-zones can be
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separated in the structure of Zone C, based on the observed differences in the electrical
resistivity values and in accordance to the borehole lithological sections:
Sub-zone C1 – characterized by values of electrical resistivity from 45 to 80 Ωm. It
maps slightly weathered tuffs and andesite breccias.
Sub-zone C2 – has values of electrical resistivity similar to those of Sub-zone C1 from 45 to 80 Ωm, rarely to 90 Ωm. It outlines a slightly to moderately weathered
rock complex built of marls, sandstones and tuffs.
Sub-zone C2s – typified by electrical resistivity values of 45 to 75 Ωm. It maps a rock
complex similar to Sub-zone C2, but with dominant presence of siltstones.
Sub-zone C2t – has relatively higher values of electrical resistivity, typically from 65
to 100 Ωm. It outlines a similar rock complex, but with dominant presence of
trachyandesites.
Based on the acquired electrical resistivity sections along the six lines (Figure 3), two
high rank hydrogeological units (HGU), composed by five low rank hydrogeological
units (zones), were separated in the area of the potential site for construction of a tailings
pond down to a depth of 30-35 m (Table 1). The spatial boundaries of these formations
are illustrated in the compiled hydrogeological sections along the surveying lines (Figure
4). In the transformation of the geoelectrical model into a hydrogeological model, the
documented lithological sections in the boreholes, the hydraulic conductivity values
derived from the performed slug tests and the registered groundwater levels were used as
identification keys. The so determined hydrogeological units have the following
characteristics:
- Upper permeable layer (HGU1) – It covers the near-surface section down to a depth
of 2 to 30 m. The upper part is made of clay and sandy clay with sandy layers, whose
total thickness varies between 1 and 9 m. Beneath these deposits, the hydrogeological
section is represented by heavily weathered and fractured rocks – tuff-breccias, tuffs,
tuffites, marls, siltstones and trachyandesites, in places decomposed to gravelly clay
and clays with rock fragments. The presence of areas with marked differences in
lithological composition, degree of rocks secondary alteration and grain size of the
secondary products suggests noticeable dissimilarities in the water permeability of the
geological environment. According to this characteristic, three low rank
hydrogeological units are separated into the HGU1 structure:
Zone of low to moderate permeability (HGU1a) – The clay facies is dominant, which
determines the low permeability of the lithological types that make up it. It covers the
entire span of HGU-1 layer throughout most of the site, except for small areas around
boreholes IG5, IG9 and IG12.
Zone of moderate permeability (HGU1b) – It is represented mainly by heavily
fractured, in some places even fragmented and decomposed, argillites with thin
sandstone layers, at the top covered by diluvial clays 1-2 m thick. The total thickness
of zone HGU1b varies between 2-3 and 28 m. It covers a small area in the southeast
part of the site around boreholes IG9 and IG12.
Zone of high permeability (HGU1c) – It is mainly made of andesite tuffs, coarsegrained, highly weathered and fractured, overlaid by diluvial silty and sandy clays up
to 1-2 m thick. It covers a small area in the central part of the site and is revealed in
the cross sections along studied lines HGL3 and HGL4.
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Figure 4. Hydrogeological model. Boundaries between the hydrogeological units.

- Lower layer of low permeability (HGU2) – It is found ubiquitously beneath the HGU1
layer in all hydrogeological cross sections along the six studied lines. It is developed
in moderately weathered and fractured volcanic and volcanogenic-sedimentary rocks,
and in some places and in depth in the less weathered parts of these rock complexes.
Based on the observed differences in lithological composition, degree of secondary
alteration and electrical resistivity, two low rank hydrogeological units are separated
into the HGU2 structure:
Zone of low permeability (HGU2a) – It is formed in the moderately to slightly
weathered and fractured parts of the Lower Cretaceous complex represented by tuffbreccias, tuffs, tuffites, marls, siltstones and trachyandesites. It is revealed in the
hydrogeological cross sections on all studied lines in the upper part of the HGU2 layer.
Its thickness varies from 1-2 to 35 m having an average of about 15-20 m.
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Zone of ultra-low permeability (HGU2b) – It is composed of unweathered, slightly
fractured and solid rocks (most probably trachyandhesites, lava formations, etc.) with
high electrical resistivity. The slight alteration of these rocks implies ultra-low water
permeability of the geological basement. The boundary between HGU2a and HGU2b
is mapped in accordance with the observed differences in electrical resistivity. The
thickness of HGU2b zone probably exceeds 30 m.
Table 1. Hydrogeological units, thicknesses and average hydraulic conductivity values
Hydrogeological units (layers and zones)
Thickness
Hydraulic
from- to- , m
conductivity, m/d
Layer
Zone
Upper permeable
layer
(HGU1)

Lower layer of
low permeability
(HGU2)

Zone of low to moderate permeability
(HGU1a)

1.0 - 27.0

6.1х10-2

Zone of moderate permeability
(HGU1b)

2.0 - 28.0

2.0х10-1

Zone of high permeability (HGU1c)

0.5 - 23.0

1.05х100

Zone of low permeability (HGU2a)

1.5 - 35.0

1.2х10-2

Zone of ultra-low permeability
(HGU2b)

> 30

> 7.5х10-3

CONCLUSIONS
The presented results confirm the applicability and high efficiency of the proposed
integrated approach, based on the application of electrical resistivity tomography,
exploratory core drilling and slug tests. Layers and relatively small in size zones with
different water permeability were successfully outlined in the near-surface section of a
region characterized by its complex geological structure. The acquired hydrogeological
cross sections were of great importance for the development of an applicable
technological solution regarding the construction of a tailings pond near Breznik,
Bulgaria.
The proposed approach for data acquiring, analysis and interpretation can be applied very
effectively for obtaining quantitative assessments of the hydrogeological conditions in
the studied areas. It provides possibilities for a much more precise delineation of the
spatial boundaries of geological and hydrogeological units, tectonic faults, fissured and
karst zones, water saturated and unsaturated zones, zones characterized by a different
degree of water permeability, contaminated areas, etc.
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ABSTRACT
The aim of the following study is to analyze quantitatively the size, shape and form of
boulders in stone runs in Vitosha Mountain. These landforms are common periglacial
features in the alpine and subalpine zone of Bulgaria. Despite the precise descriptions and
discussions about the genesis of stone runs in Vitosha Mountain, there is not enough data
about the dimensions of the comprising boulders. The selected stone run is located in a
touristic area of Vitosha Natural Park. The boulders occupy the uppermost valley of
Yanchovska River between 1907 and 1764 m above sea level.
Rock boulders and blocks are measured in two key sites (T1 and T2) representing rock
outcrops of monzonite. Every particle is characterized by measuring its longest (a),
intermediate (b) and shortest (c) axis. The total number of sampled boulders is 120.
Several shape indices are calculated – sphericity, elongation index, flatness index etc.
Particle morphology is related with petrography, weathering processes and the mode and
duration of transport and deposition.
Keywords: particle morphology, roundness, sphericity, stone runs, Vitosha Mountain.
INTRODUCTION
Stone runs [1], also known as “block/rock streams” or “kurums” [2], are typical landforms
in the alpine and subalpine zone of Bulgaria. Their local name could be translated in
English as “stone rivers”. They are defined as linear deposits of rock debris with
downslope alignment which occupy some hill slopes and valley axes, formed in
periglacial environments [2]. Despite their proximity with block fields, talus cones and
rock falls, stone runs are not related with weathering scarps and vertical rock faces [1].
The stone runs in Vitosha Mountain are formed in the valleys of the rivers Yanchovska,
Bistrishka, Struma, Varla, Matnitsa, Tanchovitsa, Rudaritsa, Bistra, Vladayska and
others. According to some Bulgarian researchers [3], [4] the formation of stone runs is
determined by the rock texture, microtectonics and periglacial climate conditions.
According to another opinion [5] some stone runs in Vitosha are result of glacier transport
during the Pleistocene and only those rock boulders around the summit of the mountain
(Cherni vrah, 2290 m) are with periglacial genesis. Despite the precise descriptions and
discussions about the formation of stone runs in Vitosha Mountain, there is not enough
data about the dimensions of the comprising boulders. Such data are complementary to
information on the stone rivers and the processes that led to their formation.
The aim of the following study is to analyse quantitatively the size, shape and form of
boulders in selected stone run in Vitosha Mountain. To achieve this, two key sites (T1
and T2) were chosen for performing a particle shape analysis. Each site is represented by
a sample of individual measurements of boulders within defined area, which are
compared by descriptive statistics.
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LOCATION OF THE STUDY AREA
The study area represents a typical stone run in Vitosha Mountain, located is western part
of Bulgaria and south from the capital city of Sofia (Fig. 1). The selected stone run is
located in a touristic area of Vitosha Natural Park, next to Aleko Hut – one of most visited
locations in the mountain. The landform occupies the upper parts of the catchment area
of Yanchovska River (left tributary of Bistritsa River). The stone river is developed
between 1907 and 1639 m above sea level and is about 1.235 km long. The mean slope
of the linear landform is 12-13° and its width varies from few meters up to 70-80 m. The
stone river can be described as a river bed filled with boulders that some researchers used
to refer as moraine materials [5]. The river is formed by several tributaries, each of which
is filled with monzonite boulders. The streams flow beneath those rock fragments
transporting finer materials (pebbles, gravel, sand). The spaces between individual
boulders are usually hollow, which is prerequisite for vertical circulation of air,
infiltration of rain and retention of snow patches. Usually stone runs are hard to cross by
foot and form a distinct landscape (Fig. 2 and 3). Monzonite blocks are exposed to
weathering, especially during the winter season when ice wedges are formed in the rock
crack.

Fig. 1. Location of the study area and key sites
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Fig. 2. Stone run near Aleko Hut (key site T1)

Fig. 3. Stone run near Aleko Hut (key site T2)

MATERIALS AND METHODS
Particle shape depends on lithology, particle size, the mode and duration of transport, the
energy of the transporting agent, the nature and extent of post-depositional weathering,
and the history and length of sediment transport and re-deposition.
Key sites T1 and T2 are located under similar topographic conditions in different parts of
the stone river (Figs. 1). In each site, 60 rock boulders were measured along axes a (long),
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b (intermediate) and c (short) axis using measuring tape. Measurements are taken with
the precision of 1 cm due to the sizes of the rock debris. Only particles over 10 mm in
diameter are measured. Finer particles can be studied with grain size (sieve) analysis.
Using the input data on axial length are calculated standard shape indices – sphericity
[6][7], flatness [8], elongation [9], isometricity [10] (Table 1). The results of the
measurements are presented in Table. 1.
To classify the shape of each boulder (spheroids, discoids, rods, or blades) two ratios are
used – b/a and c/b [11]. The roundness of each boulder is determined visually in the field
using a 5-grade classification system – very angular (0-roundness), angular (1),
subangular (2), subrounded (3), rounded (4), broken particles (5) [12]. The mean
roundness is calculated as an average of all sampled boulders.
Index
Sphericity

Table 1. Used morphometric (shape) indices
Formula

Sphericity
Flatness
Elongation
Isometricity
Shape ratios

𝜓 = ∛(𝑏𝑐/𝑎^2 )
𝜓 = ∛(𝑐^2/𝑎𝑏)
𝐹 = ((𝑎 + 𝑏)/2𝑐)
𝑎/𝑏
𝐹 = ((𝑎 + 𝑐)/2𝑏)
𝑏/𝑎;
𝑐/𝑏

Author(s)
Krumbein [6]

Sneed, Folk [7]
Cailleux [8]
Cailleux [9]
Serebryanny [10]
Zing [11]

RESULTS AND DISCUSSION
Analysis of the particle diameters showed no significant differences in boulder sizes from
the selected parts of the stone run. Dominant rock fragments in both sites (T1 and T2)
have rounded shape and average dimensions along the intermediate axis "b" about 1 m in
length (table 1). The largest boulder in key site T1 is determined to be 381 x 144 x 110
cm, and in site T2 the rock debris reaches 450 x 230 x 127 cm. However, the average
sizes of blocks in site T1 are larger than those of site T2 (table1).
The high standard deviation of each axis (table 1) indicates that the values are spread out
over a wider range which is expected due to the difference between minimal and
maximum sizes of the boulders.
Table 2. Results of particle shape analysis of boulders in sites T1 and T2
T1
T2
Count
60
60
Minimum (cm)
a – 58; b – 40; c – 12;
a – 39; b – 29; c – 8
Maximum (cm)
a – 381; b – 230; c – 112
a – 450; b – 230; c – 127
Average (cm)
a – 176; b – 105; c – 60
a – 143; b – 93; c – 50
Standard deviation
a – 72; b – 43; c – 24
a – 70; b – 47; c – 26
Predominating petrography
Monzonite
Monzonite
Mean roundness
4.1
4.2
Brocken boulders (%)
13
15
Transported by dragging (%)
64
73
Transported by saltation (%)
38
27
Sphericity [1]
0.60
0.61
Sphericity [2]
0.59
0.58
Flatness index [3]
2.49
2.62
Elongation index [4]
1.76
1.64
Isometricity [5]
1.18
1.10
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Roundness and sphericity are two of the most common shape indices. The boulders in
site T1 are well rounded, with fifty-one being of grade 4 roundness. Most boulders are
covered with lichens in places. In several blocks, fresh rock surfaces are observed as a
result of spherical and frost weathering. The broken pieces (grade 5) are 8 pieces or about
13% of all measured boulders (table 1). Seven of them are rounded to the 4th degree on
one side, and from the broken one, a fresh rock surface without or with lichens is exposed.
The broken blocks (grade 5) are 8 or about 13% of all measured boulders. Seven of them
are rounded to the 4th degree on one side, and from the broken one, a fresh rock surface
without or with lichens is exposed. In site T2, rock debris with similar degrees of
roundness is observed. Rounded blocks of grade 4 (51 in total or 85% of all measured)
are the dominant ones. In one of them are visible cracks along the axes "a" and "b".
Due to the large proportion of broken blocks (Grade V), the average roundness of
boulders in site T1 is 4.1 and in site T2 it is 4.2. The large proportion of broken pieces in
the composition of the stone run is explained by frost weathering; the presence of systems
of joints in which water could freeze and the force of gravity. Presumably, some of these
blocks are broken by their own weight or the weight of the surrounding blocks.
Sphericity values range from 0 (nonspherical) to 1 (perfect sphere). All of the measured
boulders fall in the range of 0.31 to 0.97. The mean sphericity of each sample (T1 and
T2) is about 0,6 despite the used calculation method (table 1). Possibly, this value is
determined by the spherical (spheroidal) weathering of the igneous rocks.
The flatness ranges from a minimum value of 1 (for an ideal particle) and becomes larger
the flatter the particle. Boulders from the two sampled sites have similar mean flatness
(table 1), which deviates from the ideal shape with flatness of 1.

Fig. 4. Shape classification of boulders in sites T1 and T2

The elongation index is a relatively simple one. The greater the value of elongation the
greater the clast length. In site T1 elongation index varies between 0,98 and 3,55, while
in site T2 it is in the range of 1.01 to 4.42. Although the presence of significantly
elongated blocks, the mean elongation in each site is about 1,7 (table 1).
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Isometricity indicates the degree of difference in the length of the three axes (a, b and c).
Ideal spherical body (a = b = c) has an isometric index of 1. The boulders of site T1 has
isometricity between 0.65 and 2.23. A similar range is determined in site T2 – isometricity
from 0.64 to 2,51. Despite the wide ranges, the average values are close to 1. The mean
values of elongation and isometricity could be explained by the rounded shape of most
boulders, which is close to an ellipsoid or a spheroid.
The predominant shape of measured boulders in both sites is discoid (23 in site T1 and
27 in site T2 respectively), followed by the blades and rod-like ones (Fig. 4). The last
ones are almost equal in the sample T1, whereas in site T2 rods are less than blades. The
spheroids are the least common shape among all 120 sampled boulders (Fig. 4).
CONCLUSION
The analysis of the quantitative and qualitative characteristics of the boulders showed that
there were no significant differences in the size of the debris forming separate sites of the
studied stone run. There are no visible traces of transport activity (for example running
water or glacier), which means that the rocks disintegrate in place (in situ weathering).
This is confirmed by the observations made in the field (the formation of grus in site T1).
Therefore, stone runs or (stone rivers in Bulgarian) are periglacial landforms formed at
the expense of frost and spherical weathering (typical for igneous rocks) and modeled
also by flowing water. It is the fluvial processes that transport the weathered material, and
during the winter months when the river water freezes, the ice in the river bed acts as a
weathering agent on the covering blocks.
Stone rivers in the basin of the Yanchovska River are periglacial forms that are still
developing today under the influence of the weathering and denudation processes. The
obtained results can be compared with analyses of similar landforms in other Bulgarian
mountains such as Rila and Pirin.
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ABSTRACT
The southern slope of the Meghalaya Plateau located in the Northeast India, separated on
several spurs by deep canyons, receives the highest rainfall at global scale. Former human
activity, in the extreme monsoonal rainfall conditions reaching 11,000 mm annually,
facilitated soil degradation and expansion of grasslands at the expense of forest at higher
elevated spurs. The paper attempts to determine the relative importance of human
activities as compared to natural processes in land degradation of the southern slope of
the Meghalaya Plateau. The spur area of 70 km2 near Cherrapunji was selected for
detailed study. Rainfall data from Cherrapunji station, satellite image from Google Earth,
soil survey and census data were used for estimation of role of different factors in land
degradation. Visual analysis of satellite image derived from Google Earth indicated
dominance of grasslands (73%) with small contribution of forest (18%), built up area
(6%) and surface mining of limestone and coal (2%) in land use structure. Cultivated area
occupied less than 1% of the study area. Impoverished soil, high annual rainfall together
with annual burning of vegetation and grazing are the most probable causes of present
day stability of grasslands within Cherrapunji spur. Soil erosion under degraded
grasslands is now similar to that observed in natural forests and does not reflect the impact
of high rainfall energy. Despite deforestation and severe soil degradation, the population
has increased over the past few decades. This increase was associated with the
intensification of coal and limestone extraction as well as the simultaneous development
of tourism.
Keywords: high rainfall, land use, runoff, soil erosion, population
INTRODUCTION
Land degradation is a complex concept that describes how natural resources are depleted
or their quality deteriorates [1]. Degradation is a social problem, regardless of whether
degradation processes occur with or without human interference, because it limits the
current or potential land use [2]. The problem of degradation is not limited to developing
countries, areas with high population density or a specific morphoclimatic zone.
However, there are environments that are inherently more susceptible to degradation, e.g.
mountains with steep slopes receiving very high rainfall, seismically active areas or
regions affected by prolonged drought and subjected to intensive human activities [3].
The Meghalaya Plateau is one of the rainiest inhabited environments on Earth, with more
than 11,000 mm of precipitation recorded annually in Cherrapunji. Although plateau has
sufficient precipitation and temperature to support forest growth, grasses growing on
degraded soils prevail at elevations of above 1000 m a.s.l. [4], [5]. As a result, in the
landscape of the Meghalaya coexist elements of the processes characteristic for
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monsoonal as well as steppe environment [6]. At the same time, the climax vegetation of
the sacred groves (forest patches protected through the ages by the local people) is the
evidence that the plateau must have been covered by forest in the past [7].
The presented paper attempts to determine the relative importance of human activities as
compared to natural processes in land degradation of the southern slope of the Meghalaya
Plateau.
MATERIALS AND METHODS
Study area
The southern slope of the Meghalaya Plateau located in the Northeast India is separated
on several spurs by deep canyons [8] (Figure 1). The spur area of 70 km2 near Cherrapunji
(1300 m a.s.l.) was selected for detailed study. The mean monthly temperature in
Cherrapunji fluctuates between 11.6oC in winter (January) and 20.6oC in summer
(August). The lifting of the southerly monsoon airflow causes water vapor condensation
and high annual rainfall of 11,000 mm [9]. Horizontally bedded sandstones with the thick
limestone beds are parent materials for Inceptisols and Ultisols [10]. Majority of the soils
covering an area of about 80% area is loamy sand and sandy loam. They fall under stony
and rocky classes at the surface level [11]. Landscape is hilly with short but relatively
steep slopes (up to 40o) [12]. The study area is mostly deforested and overgrown with
grasses. The population density doubled since 1981 and reached 320 inhabitants km-2 in
2011 [13]. About 50% of the population lives in Cherrapunji, the only city. In contrast to
the whole Meghalaya State, most of the population is employed outside the agricultural
sector, mainly in mineral extraction, tourism and trade.

Figure 1: Location of the Cherrapunji spur in the Meghalaya Plateau

Data analyses
The rainfall records for Cherrapunji have been collected from Regional Meteorological
Office in Guwahati. The detailed rainfall structure has been analysed on the basis of daily
rainfall for 2000 year, when rainfall totals were close to long-term average. Rainfall
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erosivity has been calculated from hyetographs using Universal Soil Loss Equation
(USLE) rules for the same year [14]. Additionally there were calculated erosive rains in
accordance with recommendations for tropical areas [15]. The method assumes that only
rainfalls of the above 25 mm·h-1 have a sufficient intensity to initiate the soil erosion.
The land use land cover (LULC) of the study area was prepared on the basis of Google
Earth satellite image at spatial resolution of 0.5 m from 2018 digitised at scale of 1:5,000
and verified during field survey. Five LULC classes were delimited: forest, grasses,
agriculture, built up and surface mineral extraction. The land use was supplemented by
soil physico-chemical features inventory on the basis of soil map and field survey at a
scale 1:50,000 [11].
RESULTS AND DISCUSSION
Impact of rainfall
The most distinctive feature of the Cherrapunji spur is the large amount of rain that
annually falls in this area (Table 1). The intensity of rain expressed in millimetres per
time unit controls the start and rate of runoff following soil erosion and therefore is one
of the basic parameters used in formulas describing the soil erosion. Detailed studies on
the basis of the four years (1999-2002) of measurements in Cherrapunji using of the
pluviometer with 1-second time resolution show that rainfall intensities generally do not
exceed 1.0-1.5 mm min-1, and highest are close to 2.0 mm min-1 [6]. Observations were
confirmed by the analysis of hyetographs in 15 and 30-minutes intervals for 2000 year.
The highest rainfall during 15 minutes reached 53 mm (e.g. 3.5 mm min-1).
Table 1: Characteristic of rainfall in Cherrapunji in 2000
Rainfall parameters
Rainfall amount and number
Amount of annual rainfall (mm)
12,255
Amount of annual erosive rainfall (mm) (USLE rules)
10,043
Number o rainy days
180
Number o rainy days >100 mm
42
Number of erosive rains (USLE rules)
132
Number of rains >25 mm·h-1 in 15 min.
457

Rainfall erosivity supplements rainfall characteristic from the initiations of soil erosion.
Calculations based on hyetographs have shown that erosive rains reach 80% of total
rainfall and are observed every month in Cherrapunji. The number of erosive rains of the
above 25 mm·h-1 was almost four times higher than calculated using USLE rules.
Impact of human activities on LULC
There are evidences from historical accounts of British naturalist that grasslands around
Cherrapunji had existed before the 19th century [16], [17]. They have paid attention on
iron industry developed in this part of Khasi Hills from immemorial times. The cutting
trees which have been used for charcoal production necessary for smelting iron ore was
the major cause of deforestation and land degradation around Cherrapunji [18]. Due to a
long duration human activity with successive periods of land clearing and abandonment,
most of the primary subtropical forests have been converted to grasses.
The analysis of satellite image derived from Google Earth indicated dominance of
grasslands (73%) with small contribution of forest (18%), built up area (6%) and surface
mining of limestone and coal (2%) in the present-day land use structure (Figure 2). Forest
preserved only in the deep incised valleys or protected areas. The succession with tree
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species was prevented by annual practice of grass fires and grazing [19]. The built-up
areas increased with the increase in the population. The expansion of built up areas
occurred mainly at the expense of grasslands. Many of the new buildings constitute the
hotel base for the dynamically developing tourism in the last 10 years. Surface coal and
limestone extraction also contributed to LULC. Most of such activities were located
within the already degraded grasslands [20]. Land degraded due to coal extraction was
largest in extent. Coal extraction involved removing of vegetation in an area of about 200300 m radius and digging a pit few meters below ground till the coal seam. Removal of
grass cover with gravel surface led to exposure of subsurface layers of soil to heavy
rainfall and acceleration of the erosion process. Both physical and chemical soil properties
even 20 years after mining operation were not able to return to pre-mined level [20]. The
agriculture was scarce and limited mainly to home gardens due to the degraded soil and
high rainfall. Cultivated fields occupied less than 1% of the spur.

Figure 2: LULC of Cherrapunji spur in 2018. White area indicates canyons.

Impact of natural factors and human activities on soil erosion
High rainfall and hilly topography of the Cherrapunji spur create potential conditions for
efficient runoff and soil erosion. These natural processes can be greatly accelerated by
human activities. Typical soil erosion rates under natural forest are usually below few t
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ha-1 yr-1 and depend mainly on rainfall, topography, soil properties and vegetation [15].
Intensity of soil erosion can be significantly increased through clearing of the natural
vegetation.
Thus, present-day land degradation is connected with deforestation of natural evergreen
forest in historical times as well as shallow soils developed on resistant to weathering
sedimentary rocks [21], [22]. Removal of vegetation accelerated soil erosion and caused
the formation on the degraded surface either as an armoured layer pavement built of
coarse rock fragments and iron concretions or even the exposure of bedrock (Table 2). As
a result, only a small part of the former regolith has still been preserved [6], [22].

LULC
Forest
Grass

Table 2: Selected physico-chemical properties of
topsoil developed on sandstones within Cherrapunji spur
Skeleton Sand
Silt
Clay
Organic
2.0-0.05 0.05-0.002 <0.002
matter
Soil
Depth >2.0
pH
(mm)
(mm)
(mm)
(mm)
(%)
horizon (cm)
(%)
ABbr
0-15
1.6
55.3
24.9
19.8
4.3
5.3
ABbr
0-15
65.3
77.5
18.1
4.4
4.5
3.6

Estimation of soil loss under the degraded grasslands using 137Cs radionuclide tracer has
shown that medium term erosion rates are only 2.1 t ha-1 yr-1 in Cherrapunji spur [23].
The small contribution of fine soil particles in A horizon, very dense grass root system
typical for steppe areas [24] and thick layer of stone pavement protects well subsurface
layers against erosion. Low erosion indicates that compact pavement of soil and root grass
system has exerted a greater control over the sediment transfer than the energy impact of
the rainfall and runoff. Impermeable surface horizon reduces the infiltration rate and
facilitates high runoff (69-81% of annual rainfall) which depends also on the frequency
of grass burning and development of biomass [24]. The runoff is significantly reduced to
27% of annual rainfall under remnants of natural forest near Cherrapunji [25]. The surface
of soil under forest is protected against erosion by thick detrital layer associated with fine
roots of trees and ground vegetation.
CONCLUSIONS
Deforestation and progressive erosion in the past have caused soil degradation that led to
a permanent change in the structure of LULC on the southern slope of a hilly plateau near
Cherrapunji. As a result, erosion under degraded grasslands is now similar to that
observed in natural forests and does not reflect the impact of high rainfall energy.
Impoverished soil, high annual rainfall together with annual burning of vegetation and
grazing are the most probable causes of present day stability of grasslands within
Cherrapunji spur. These operated for long time causes play key role in preserving
degraded land inherited from the past. Despite deforestation and severe soil degradation,
the population has increased over the past few decades. This increase was associated with
the intensification of coal and limestone extraction as well as the simultaneous
development of tourism.
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ABSTRACT
The conflict in Syria is one of the largest war conflict in the 21st century. Since 1960s,
remote sensing satellite imagery has played a significant role in military operations by
providing information, and in the last few decades, has been used to investigate the
environmental damages in conflict areas. The moderate resolution of the Landsat
constellation, provides us rich set of imagery all over the World.
The aim of this study is to investigate the environmental change, and its influence over
the urban ecological security in conflict areas. Since our goal is to determine the
environmental damage caused from the war conflict, we analyze two satellite images over
the most affected areas in the conflict in Syria, one before the beginning and one after the
end of the conflict. As the war initially started in 2011, two Landsat images, from 2011
and 2019 have been processed and classified in several land cover classes.
The results showed drastic decrease of the vegetated areas, which affects the general
ecological state of the environment, or more than 70% decrease in the green areas, and
more than 30% of the arable areas. The conflict in Syria and the subsequent absence of
the preservation of forests and natural vegetation by the relevant authorities has played
an important negative role in land cover change.
Keywords: Environmental Security, Syrian War, Remote Sensing, Environmental
Damage.
INTRODUCTION
The term environmental security first appeared as a serious concept in safety studies as a
result of some interrelated developments in the 1960s. NATO continues to put
environmental security on the priority list [1]. Environmental security examines threats
posed by environmental events and trends to individuals, communities or nations. There
is widespread agreement that environmental degradation and change can endanger
security where the term "security" may be of national, international or human security
type [2]. International security is most affected by this situation as it can affect both
national and international security. While environmental degradation and climate change
can contribute to the close co-operation of states, they can also indirectly contribute to
conflict. Strictly speaking, it can weaken the national security of the state in many ways.
Given the aim of environmental security and the purposes of remote sensing and
geoformation sciences, it can be concluded that these sciences are closely linked [1]. This
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is evidenced by the many researches done on the topic of environmental security using
remote sensing methods [3-6].
Also, Jaafar and Woertz [7] did research on agriculture as a source of ISIS resources using
geoinfomration systems (GIS) and remote sensing, observing the agricultural areas in
Syria and Iraq for the period 2014-2015. Giovannetti and Perra [8] use night time satellite
imagery to analyze the economic consequences of the war in Syria. The results indicate
that the nightlights of Syria after the conflict has decreased by more than 64%.
Lubin and Saleem [9] in their research use images from the Landsat satellite to assess the
damage caused by the civil war in Syria between 2011 and 2017 in the city of Aleppo.
Results show that the city of Aleppo was destroyed between 45 - 57%.
Taking into account the aforementioned researches, we get a clear picture of the
application of remote sensing in conflict regions. Undoubtedly, the results are as
significant as the present and future situation of Syria. However, none of these studies
investigates the ecological security and environmental degradation caused by the conflict
in Syria. For that purpose, in this study, we use two Landsat images, before and after the
conflict in Syria in one of the biggest areas in Syria, Aleppo.
METHODS
Study Area and Data
In order to provide a clear picture of the changes and damage to the environment from
2011 to 2018 in Syria before and after the end of the civil war, in this paper paper remote
sensing methods and data are being used. The area of research was delineated by the
political boundaries of the Aleppo area, which is one of the most important and most
populated areas in Syria. The area to the north and northwest borders the Republic of
Turkey. In the area runs part of one of the most important rivers in the Middle East region,
the Euphrates. The capital of the area is the city of Aleppo. Figure 5 presents a detailed
overview of the research area and is highlighted in red.

Figure 1. Study area, Aleppo, Syria
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This study used two Landsat – 5 and two Landsat – 8 satellite images. Details of the
satellite images are given in Table 1.
In order to preserve the continuity and avoid the erroneous conclusion drawn from the
time-lapse data, taking into account the phenological cycle of the environment, satellite
images of the same period of the year, August, when the green surface in Syria was most
developed were used in this paper. As most of the footage overlaps, particular importance
was given to selecting portions of the non-cloud footage.
Table 1. Details about the satellite images used in this study

1
2
3
4

Satellite
Landsat – 5
Landsat – 5
Landsat – 8
Landsat – 8

Path/Row
173/035
174/035
173/035
174/035

Date
August 2011
August 2011
August 2018
August 2018

Cloud
0%
10%
0,1%
9%

Quality
9
9
9
9

Methodology
The main analysis of satellite imagery was performed using vegetation indices. Namley,
with the use of the infrared part of the electromagnetic spectrum, Normalized Difference
Vegetation Index (NDVI) can be calculated and the quality of the green surfaces can be
determined [10].
𝑁𝐼𝑅 − 𝑅𝑒𝑑
𝑁𝐷𝑉𝐼 =
𝑁𝐼𝑅 + 𝑅𝑒𝑑
Using satellite imagery from the Aleppo area of 2011 and 2018, two separate vegetation
maps have been produced represent the vegetation cover in the area. After preparing the
maps, a statistical analysis was performed to calculate the areas of water, barren, bare and
green cover. This division of surfaces is done according to the NDVI values. That is, areas
with values less than zero are classified as water, areas with values between 0 and 0.2 are
classified as barren, areas with values between 0.2 and 0.4 are classified as bare, while
areas with values greater than 0.4 are classified as healthy, green surfaces [11].
RESULTS
From the results presented in Figure 2, it can be noticed that drastic differences occurred
between the beginning and the end of the civil war, from 2011 to 2018. The differences
are particularly drastic in the vicinity of Lake Al Jaboul, an area that is significant from
an agricultural point of view and is one of the greenest areas in Syria. In addition to losing
much of the green area, also the water area of Lake Al Jabol has decreased. In addition to
the differences visible from satellite imagery, geostatistical analyzes were also performed
in this study, and the analyzes of which are presented in Table 2. Table 2 presents the
differences in the studied areas between 2011 and 2018. According to the results, during
the 2011 civil war, a total of 11,179 hectares were converted into empty / barren land.
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Figure 2. Results
Table 2. Aleppo land cover difference – August 2011 – 2018

Land cover
Water
Barren
Bare
Green

km2
-111.8
2082.9
-1293.5
-678.4

The reasons for the decline in useful green, bare and wetlands in barren / empty land are
mainly related to events related to military conflict such as; eviction, excessive use of
water by terrorist organizations, mass evictions, and thus land abandonment.
DISCUSSION
In this research, special attention was given to Aleppo, as one of the most affected areas
in the civil war in Syria. Using both remote sensing and GIS the changes in the vegetation
cover were analyzed. The results apply to the loss of green space, but also to the loss of
soil fertility as well as to wetlands.
This confirms the fact that environmental security in Syria has been disrupted as a result
of the military actions from 2011 to 2018. This fact is corroborated by the aforementioned
researches which clearly stated the environmental damages, especially the green land
cover, ie the arable land, and the water areas in the Aleppo area. This situation is to be
expected given the large number of expatriates who have left their lands. It is also
assumed that the reduction of water levels in the area is the result of terrorist acts, halting
of water flows to Aleppo, uncontrolled use of water reservoirs by ISIS, etc.
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Also, the results can be supported with other another research where it was concluded
that larg agricultural areas have been abandoned and thus the agricultural productivity has
decreased by 50%. Abandoned arable land is an indication that civil war is the cause of
immigration, death and trauma. The results also explain the great damage caused by the
war.
CONCLUSION
Finally, in the concluding observations of this research, we give a brief overview of its
three-part content, summarizing the main issues and issues we dealt with. We have
attempted to structure a more complex picture of the situation in Syria between 2011 and
2018 (occasionally including pre-war country data), including some important aspects of
Syria's problems, above all the environmental problem security before and during the war.
The damage to human casualties as well as to refugees is enormous. But there are also
huge damages to the country's environmental security - the whole picture of the country's
environment has changed drastically. Although these issues have already been raised, it
is time for more aggressive and larger steps towards protecting and promoting the
environment in Syria, which is necessary for the Syrian population, but it is also necessary
for the entire planet - this has long stopped to be the problem of a state and to grow into
a global problem that requires global commitment and investment in its solutions.
It is precisely the raising of global awareness of the importance of the aspect of
environmental security in Syria, in addition to analyzing and recording the damages that
resulted (and still arise) from the war, and one of the main goals of our research.
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ABSTRACT
Even though Suceava is a mid-sized city and the climatogenetics anthropogenic factors
are not as ample as the ones from the large and very large cities, these have the capability
to introduce important topoclimatic and bioclimatic modifications. Until the endowment
of the stations SV1 and SV2, which belong to the National Network of Air Quality
Monitoring, with performant automatic meteorological equipment and the displaying of
the meteorological and air chemistry data in accessible format, not many things were
known about the urban topoclimate and bioclimate of Suceava. The studies that targeted
the internal urban topoclimate for Suceava are just a few, disparate, and do not cover
intervals with more than a few days. Within this first bioclimatic study for Suceava we
have approached the defining features of the periurban bioclimate (for a timeframe
included between 1961 and 2018), and then we used these results as fundament for the
comparative analysis (based on hourly average data and on monthly averages) of the THI,
WCI, ITH indices calculated on the common interval 2009-2019 for Suceava weather
station – SMS, SV1 and SV2. These indices have been validated by us in previous studies
in which we showed their relevance or gaps. The results obtained highlight for Suceava
(at least for those two urban nuclei of the city – the one from the south of Suceava valley
and the one from the north of this valley) an internal bioclimate with different features
compared to the one periurban.
Keywords: urban bioclimate, Suceava metropolitan area
INTRODUCTION
The bioclimatic researches place into another perspective the relationship between the
human communities and the local climate. The research of the bioclimatic characteristics
and specificity of the urban topoclimate is, through the light of the data obtained for the
municipality of Suceava, an action as complex, as necessary and especially useful for
authorities and common population. Why? Because, inside the city, there can be
demonstrated (with the help of the observations made at the urban weather stations SV1
and SV2 in our case) the ocurrance of relevant bioclimatic differentiations compared to
those noticed and calculated for the meteorological platforms of the regional weather
stations (SMS). Within this context the townspeople are entitled to have the possibility to
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relate themselves to the bioclimatic reality in which they are currently performing their
activity. The studies of urban topoclimatology and microclimatology are quite numerous
and they often include significant parts or detailed references to the bioclimatic
particularities (including those of bioclimatic risk) of some cities [1], [2], [3], [4], [5]. But
the bioclimatic studies abound for a large number of tourist resorts with a
balneoclimateric profile [6], [7], [8] and are insufficient for different cities in which the
large part of the population is actually concentrated. For the municipality of Suceava this
study marks the debut of the research in the bioclimatic differentiations urban – suburban
territory in the city vicinity, although direct and numerous references regarding the
Plateau of Suceava bioclimate, in which the municipality of Suceava enframes itself, were
made in two previous bioclimatic studies [9a], [9b]. But those were only relying on data
from Suceava regional weather station and were not including references to the bioclimate
from inside the city.
The overall objective of the study consists in the evaluation, for the interval 1961-2018,
on the basis of the data come from the SMS, of the main particularities of Suceava’s
bioclimate through some relevant bioclimatic indices: THI, WCI, the indices of related
skin stress, the pulmonary stress index, ITU and which have been calculated for the
monthly temporal resolution. Also, based on the hourly data from the urban wetaher
stations SV1 and SV2 from the interval 2009-2019, we have subsequently determined,
strictly for the urban atmosphere, the same monitored indices whom we have compared
with those synchronous from the SMS. We have, in this way, captured the bioclimatic
specificity of the urban atmosphere and the bioclimatic differentations that occur between
the urban and suburban environments. As specific objectives we targeted i) the
identification of the periods from an average year / day when in Suceava there are or there
are not restrictions / problems generated by the particularities of the climate with direct
or indirect reflex upon the population’s comfort / discomfort or pathology, ii) the making
of some models to monthly resolution for establishing the defining particularities of the
bioclimate from within a year and to hourly resolution for those of the bioclimate at the
scale of one day, differentiated on seasons and on day-night, and last but not least iii) the
establishing of the relative values of the bioclimatic diferences between the suburban and
urban environments of Suceava, in order to be able to quantify the influence exerted by
the city in bioclimatic plan.
MATERIALS AND METHODS
Study area
The bioclimate is an important conditioning factor of the social and economic activities,
but especially of the comfort / discomfort and health state of the people from the human
settlements, regardless of their size. For the administration and inhabitants from
municipality of Suceava, in which live, according to the data from the last official census
from 2011, 116404 inhabitants, and which is visited annually by a few tens of thousands
of tourists, knowing the detailed bioclimatic particularities is absolutely necessary.
Suceava municipality has a temperate climate of transition, influenced by obvious
differences between the two seasons of the year (warm-cold), with regard to the impact
and the role played by the climatogenic factors, but also in respect of the elements values
and the manifestation of some meteo-climatic phenomena [10], [11]. The interseasonal
meteo-climatic differences and the meteorological excesses are a reality in Suceava [12]
and they impose themselves in bioclimatic plan as well. But, inside the city, the local
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topoclimatic and microclimatic factors attenuate or accentuate the variability of a series
of climatic elements and phenomena and, from here emerge the bioclimatic
differentiations urban – periurban space, which are significantly important for certain
periods from year / day and for different locations.
Research Methodology
The Methodology of approaching this study relies on two complementary directions of
action: i) the first one of definition and analysis for a loger period (1961 – 2018) of the
bioclimatic particularities of Suceava based on the meteorological data processed and
provided at monthly temporal resolution by the SMS and ii) the second one, of
comparative analysis detailed on months, days and hours for a shorter interval (2009 –
2019, imposed by the fact that only from 2009 onwards there are meteorological data for
the stations SV1 and SV2) of the bioclimatic similarities and differences between SMS
and SV1 / SV2, highlighted statistically and graphically.

Figure 1 The localization of Suceava metropolitan area within the local geographical and
mathematical context, of Suceava meteorological station – SMS and of the meteorological and air
quality monitoring stations - MSAQM – SV1 and SV2 (up), of Suceava metropolitan area within
the space of Romania (down right) and of Romania within Europe (down left)
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Data and methods
We’ve had the monthly meteorological data processed in the form of climatic and
bioclimatic indices for Suceava meteorological station (positioned on the coordinates
47°37'57.087"N, 26°14'32.243"E at 359m altitude) for the interval 1961-2018. These
were used for the overall bioclimatic characterization of Suceava. The second set of data
is represented by the hourly ones (processed then to the point of hourly, daily and monthly
indices) for the stations SV1 (positioned on the coordinates 47°38'57.2"N, 26°14'56.7"E
at 359m altitude) and SV2 (positioned on the coordinates 47°40'08.8"N, 26°16'51.0"E at
the altitude of 289m) and which were analyzed comparatively to the ones from the SMS.
The bioclimatic indices were rigurously selected on the basis of the results that we
obtained within a previous bioclimatic study, referring to the whole territory of Moldavia
[13]. All the bioclimatic indices taken into analysis present a series of small deficiencies,
but they have been selected in such a manner so that to cover, for certain significant
periods of the year, and from different angles, the relevant bioclimatic particularities of
the analyzed location.
RESULTS AND DISCUSSIONS
The results predicted have anticipated the realization of some suggestive graphical
models which illustrate the specific of Suceava’s bioclimate (periurban space / urban
space) for different time intervals (multiannual, annual, diurnal) and identify the months
and hours with bioclimatic comfort or discomfort in different degrees within these
models.
A primary index used was THI propsed by Kyle in 1994 [14]. Its calculation formula is
[1´]:
𝑇𝐻𝐼℃ = 𝑇𝑢𝑠𝑐 − (0.55 − 0.0055 × 𝑈𝑅)(𝑇𝑢𝑠𝑐 − 14.5) [1´]
in which Tusc represents the air temperature in °C measured at dry thermometer, and UR
– relative humidity (%).
The index has representativity for every month of the year or hour of the day and
illustrates with enough accuracy the succession of the bioclimatic conditions and of the
intervals of comfort, discomfort through cooling or heating, whom the human body is
subject to. The interpreting of the results obtained through this index has been done by
reporting its values to a scale already known and validated [13] – Tab. 1.
Table 1. The THI threshold values (°C) a), bioclimatic conditions b)
and the relationship with the thermal sensations felt by the human body c)

Within an average year, at Suceava, the course and the average values of this index
indicate the fact that during the summer months the human body feels comfortable in the
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thermo-hygrian ambience from the urban periphery in the JJA months and, to a lesser
extent, in the months M and S, when a slight thermic discomfort through cooling is
dominant – Fig. 2.

Figure 2. The annual regime of the THI (°C)
parameters at Suceava meteorological station
(1961-2018)

Figure 3. The annual regime of THI (°C) at
Suceava meteorological station and at the stations
SV1 and SV2 (2009-2019)

The displaying on months of the effective average values of THI – Fig. 4, illustrates the
fact that during the cold season months (ONDIFM) dominant is the discomfort through
cooling, which reaches the maximum intensity in the winter months (being possible to
take place, according to the values and to the THI appreciation grid, excessively cold
months too), and in those of the hot season (AMJJAS) dominant are the comfortable
months (JJA), comfortable and with a slight discomfort through cooling (MS) and chilly
(A). After 1990, on the background of the regional warming, in the months JA have also
appeared, with an increasing frequence (after 2007), months with discomfort through
heating, too – Fig. 4.

Figure 4. The multiannual regime of the bioclimate character (established for Suceava weather station
on the basis of THI values - °C), detailed on months, on the basis of data from the SMS (1961-2018)

By comparing the annual regime of the THI index at SMS with the one from the stations
SV1 and SV2 (Fig. 3) we notice that in the interval 2009-2019 the average annual period
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of thermic comfort extended itself to the interval MJJA – on the background of the
regional and local warming of the atmosphere and also that, at SV! And SV2 the THI
values indicate, every month, a slight superiority related to those from the SMS, an
indication that in the city, the degree of bioclimatic comfort is superior to that from the
urban periphery.

Figure 5 The annual regime of the daily average values of the THI (°C)
for the stations SV1 and SV2 (2009-2018)

The interdiurnal course of the THI within an average year – Fig. 5 discloses a more
comprehensive reality: the one that during the days from the core and from the last third
of the summer the diurnal entities with thermic discomfort through heating shape
themselves as a statistical and graphical reality clearily identified. The interdiurnal
variability of the index catches closer to the reality the THI regime.

Figure 6. The characteristics of the bioclimate over the months from
a year and the hours from a day on the basis of THI at the stations SV1 a) and SV2 b)
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The analysis at an even more detailed level (the isophlet analysis) of the average values
of the THI highlights for SV1 and SV2 more clearly and more realistically the temporal
and spatial distribution of the intervals with comfort or discomfort through heating and
cooling within a year and a day. During the summer months, inside the city, clearly
appears the diurnal interval included between 9-10 hours and respectively 19-22, in which
the discomfort through heating acts – Fig. 6.
The second index taken into analysis is the chilling power of the wind – WCI. Even
though it has a representativity higher for winter and the cold season, it offers, by the way
of comparison, suggestive results for the warm season of the year, too. The wind chilling
power index has been claculated through the formula [2´] configured by Siple and Passel,
1945 [15].
WCI= (10√𝑉 + 10,45 − 𝑣) ∙ (33 − 𝑡) [2´]
where:
WCI – represents the chilling power of the wind expressed in kcal/m2/h
t – the temperature of the dry thermometer (°C);
v – the wind speed (m/s).
The correspondence between its values, the skin stress index, the time character and the
type of stress induced is illustrated in Tab. 2.
Table 2. The chilling power of the wind (kcal/m2/h) and the significance of the skin biostress index
The chilling power of the
Indices of
Character
Type of stress
2
wind (kcal/m /h)
skin stress
(significance)
stress by triggering thermalisation
0-149
-2
hypotonic
during the summer
stress by triggering thermalisation
150-299
-1
hypotonic
during the summer
300-599
0
relaxing
not requiring thermoregulation
stress by triggering thermogenesis
600-899
+1
hypertonic
in winter
stress by triggering thermogenesis
900-1199
+2
hypertonic
in winter
stress by triggering thermogenesis
1200-1499
+3
hypertonic
in winter
stress by triggering thermogenesis
>1500
+4
hypertonic
in winter

Based on the monthly average data from the SMS (1961-2018) this index indicates the
manifestation of the bioclimatic comfort during the months MJJAS – Fig. 7. If we analyze
in a more detailed manner the valoric and qualitative spreading of this index for each
month of the interval 1961-2018 – Fig. 9, we can notice the fact that the anual interval of
comfort expands itself to its ends towards the months A and O and it is interrupted, more
and more frequently, after 1990, exactly in its core, by stressful months – but not in a very
high degree (the value of the skin stress index is -1), in terms of caloric surplus. The
interval ONDIFM is with caloric deficit, and within this the months DIF highlight
themselves when the deficit is important (the skin stress indices reach on monthly
averages the value +2 – Fig. 9 and Tab. 2)
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Figure 7. The annual regime of the WCI
(kcal/m2/h) parameters at SMS (1961-2018)

Figure 8. The annual regime of the WCI
(kcal/m2/h) at SMS and at the stations SV1 and
SV2 (2009-2019)

Figure 9. The multiannual regime of the bioclimate character (established on the basis of the WCI
values - kcal/m2/h), detailed on months, on the basis of the data from the SMS (1961-2018)

By comparing the monthly average values of the WCI from the SMS with the ones from
SV1 and SV2 for the period 2009-2019 – Fig. 8 we can notice for the SMS the extension
of the annual period with bioclimatic comfort (to the months AMJJASO) in comparison
with that of the longer period (1961-2018), in which it integrates itself and in which the
comfort was characteristic only to the MJJAS months. This is another proof of the
regional warming of the atmosphere, aspect proved quite a while ago [16]. The most
interesting is the fact that, the values of the WCI are being diminished with almost 50 %
inside the city in raport to its periphery. At least during the cold season, the urban
atmosphere is much more friendly, from bioclimatic point of view, that the one from the
city vicinities. The discomfort through cooling dissapears from the city, but instead
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appears very clearly an annual interval (from M till S) in which the discomfort through
heating is well illustrated statistically, graphically and in the daily bioclimatic reality.

Figure 10. The annual regime of the daily average values
of the WCI for the stations SV1 and SV2 (2009-2018)

Those stated on the basis of the data from Fig. 8 are strengthened, confirmed and detailed
by the data from Fig. 10 on which we can notice a valoric superiority of the WCI at SV1
during the cold season, faded, annulled and even inverted on a considerable length of the
warm semester by the WCI values from SV2.

Figure 11. The bioclimate characteristics over the months from a year and hours from a day based on
the WCI index at the stations SV1 a) and SV2 b)

Furthermore, the isopleth representations of the WCI from SV1 and SV2 – Fig 11,
outlines for the months JJA and for the hourly interval 9-11 and 19-20, a stressful time
because of the heat, on the background of the WCI value drop below the threshold of 149
kcal/m2/h and of the skin stress index to values of -2. The higher degree of
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particularization of the isopleth representations allows us to identify and to quantify with
more precision the bioclimate impact upon the humans for all intervals of time (from hour
to month) from a year.
Without stepping into many details, we have tried to draw for the SMS the major
coordinates of the pulmonary stress, as well. We’ve made use of its estimation scale
based on the values of the water vapors real tension distributed by Becancenot in 1974 on
different thresholds, quantified by indices and different marks [17].
Table 3 Index of pulmonary stress depending on the water vapor pressure
Water vapor tension (e)
Index
Type of stress
0 – 4.0
(+2)
dehydrating in winter
4.1 – 7.4
(+1)
dehydrating in winter
7.5 - 11,6
0
equilibrate
11.7 – 15.9
(-1)
hydrating during summer
16.0 – 21.1
(-2)
hydrating during summer
21.2 – 26.5
(-3)
hydrating during summer
26.6 – 31.2
(-4)
hydrating during summer

With the help of Tab. 3 and based on Fig. 12 we can place the most of the AM, SO months
into the category unstressful from a hygric perspective, months JJA into those with
pulmonary stress due to the overhydration, and the months NDIFM into the category of
the months stressful through dehydration.

Figure 12. The multiannual regime of the pulmonary stress index depending on the water vapor
pressure, detailed on months, determined on the basis of the data from the SMS (1961-2018)

Within the city, on the background of the humidity values drop in general, but also on the
increase of the urban atmosphere capacity to absorb water vapors, due to the higher
temperature, important mutations of this index of aditional stress take place, increasing
the general degree of the urban bioclimatic stress stimulation, especially during the
summer months (by the in-time accentuation of the hydrating stress) and of its decreasing
during the winter time (by the dehydrating stress diminshing). The comfortable intervals
(hours, days, months) have a disrupted evolution in relation to the dilution of the
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bioclimatic specific of the transitional seasons (especially during the first half of spring
and the second part of autumn).
Another index with a particular significance in the register of the extrem bioclimatic stress
/ risk is the ITH. This index has been analyzed and utilized in many studies [9a], [17],
[18], [19]. For Moldavia and the Plateau of Suceava at the same time, this index’s
representativity is reduced mainly to the timeframe of the warm season, especially of the
summer months, but not in their overall. The representativity of the index limits itself
especially to the hot days and to the days with average and overaverage humidity. The
moisture - temperature index expressed in units recommended by the WMO is obtained
by using the formula [3´]:
ITH = (T × 1.8 + 32) − (0.55 − 0.0055 × U)[(T × 1.8 + 32) − 58] [3´]

in which T = temperature (°C) meteorological shelter height (2m); U = relative humidity
(%) at the same level.
Thermal comfort or discomfort is assessed in accordance with the following scale values:
ITH ≤ 65 units indicates the comfort, 66 ≤ ITH ≥79 indicates the alert and ITH ≥ 80 units
shows discomfort.

Figure 13. The annual regime of the ITH index
parameters at the SMS (1961-2018)

Figure 14. The annual regime of the ITH at SMS
and at the stations SV1 and SV2 (2009-2019)

We have kept for analysis the interval September – May too, especially to emphasize the
limits of this index which, on monthly averages, at SMS, reaches during JA only the
superior threshold of the interval of bioclimatic comfort, and on the ITH averages with
the highest values it places itself on the months JJA within the biometeorological alert
interval – Fig. 13. Spread out on months (1961-2018) the ITH statistics from the SMS
shows with enough accuracy the situation illustrated, only that, as in the case of the
previos indices (THI, WCI), after 1990, on the background of the regional warming of
the atmosphere, the frequency of the summer months with ITH values in the field of the
interval of biometeorological alert has increased – Fig. 15. By analysing comparatively
the annual regimes of the ITH built on the basis of the data of temperature and humidity
from the SMS, SV1 and SV2 for the interval 2009 – 2019, we can notice the slight valoric
increase of the index for SMS ( at least at the level of the summer months) and also the
valoric superiority, month by month, of the ITH at the stations SV1 and SV2, compared
to those from the SMS (Fig. 14).
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Figure 15. The multiannual regime of the bioclimate character (established on the basis of the ITH
values), detailed on months, based on the data from the SM (1961-2018)

Figure 16. Annual regime of daily average ITH
values for stations SV1 and SV2 (2009-2018)

On days, the valoric course of the ITH at SV1 and SV2 indicates for the interval 20092019 that its values soar approximately two months of summer within the interval of
biometeorological alert, but it is still far from the threshold of of 80 units – Fig. 16. It is
a sufficiently important signal which must alert us because, beginning with the year 1990,
the particularities of the urban bioclimate have deteriorated themselves a lot during the
summer time and especially during the heating waves, more and more frequent in this
season and to the latitudes of Suceava. The isophlets ITH for SV1 show that at this station
the value of the index in discussion maintain themselves within the interval of
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biometeorological alert from the month J till S (on variable hourly intervals which, during
the month of July, get to expand themselves between the hours 8 and 24), and at SV2
from the month M till S (on variable hourly intervals which, in the month of July, get to
expand themselves between the hours 8 and 24) – Fig. 17.

Figure 17 The bioclimate characteristics over the months from a year and hours from a day on the
basis of ITH at the stations SV1 a) and SV2 b)

So, the timeframe of the interval with thermic discomfort through heating is very well
represented at those two stations.
CONCLUSIONS
Through this study we have captured the differentiations between the periurban and urban
bioclimate which, in essence, can be summarised through: the superior month by month
values of the TCI and ITH from SV1 and SV2 comparatively to SMS. We have noticed
that the WCI values are almost double at SMS comparatively to SV1 and SV2. The urban
atmosphere presents an attenuation of the discomfort through cooling in winter (the cold
season) and an accentuation of the discomfort through warming in the summer (the hot
season). All these differentiations have increasingly amplified in time at the urban stations
rather than at the SMS, leading to: the expansion and the amplifying of the bioclimatic
risk intensity due to the warming during the summer time to the the end of spring and
beginning of autumn, to the compression of the intervals with bioclimatic comfort from
the spring / autumn time and to the attenuation of the bioclimatic discomfort due to the
cold during the winter. The urban bioclimate has become softer in the winter / cold season
and more demanding during the summer / hot season time. By taking into account the
urban dynamics and the current climatic trend, we can say that these periurban-urban
differentiations will increase. The comprehending by the administration, population and
by the medical sector of these specificities and tendencies is necessary for the good
management of the social and economical life of Suceava.
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ABSTRACT
The topoclimate of a city in full development and territorial expansion such as Suceava
Municipality (Romania) must be known and properly appreciated through the view of the
basic meteorological elements values.
The study aims to identify the progressive and distributional particularities of the air
temperature and atmospheric humidity, based on the data provided by a network of 24
thermo-hygrometric sensors. In order to be able to capture the local thermal and
hygrometric differences as much as possible, we will compare the distribution of the air
temperature and humidity values for two characteristic periods of the observation
interval: the 2018 - 2019 astronomical winter, respectively the 2019 astronomical
summer. For the two seasons, the analyses will be performed separately for day and night
hours.
The main objectives of the study are:
- identification of the hottest / coldest and respectively driest / most humid areas from
the urban atmosphere,
- the causal scientific reasoning of their thermal and hygric character,
- identification of the aspects of influence of the thermo-hygrometric complex on the
components of the geographical environment,
- evaluation of the temperature and atmospheric humidity importance in the outlining
of the topoclimates of Suceava municipality.
Keywords: thermo-hygrometric sensors, urban atmosphere, topoclimates
INTRODUCTION
Climate research in metropolitan areas, was for a log period, a descriptive method meant
to present meteorological phenomenon and processes, based on classic measurements
from meteorological stations. Nowadays, those measurements explains the topoclimatic
differentiations occurred between the urban and suburban areas or just inside the urban
areas.
Urban climatology have suffered an evolution, from vague mentions in some urban
monographs, till microclimatic researches. The new measuring devices for the physical
state of the urban atmosphere, the possibility to register and automatic store of the
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measurements, were meant to point out the changes which may appear inside the urban
topoclimate and microclimate areas, mostly determined by human impact.
The microclimate complex from Bucharest metropolitan area, was analysed by means of
meteorological mobile stations in 2008 [1]. Furthermore, was analysed the urban heat
island by using climatic profiles method. To highlight the influence of topoclimate in Iaşi
city, in 2012, were used sensors for temperature and humidity measurements [2].
A methodology for delineation and quantification of urban heat island was exemplified
for Bucharest, in 2015 [3]. The characteristics of nocturnal urban heat island of Iaşi during
a summer heat wave, have been investigated in 2017 [4], the matter of physico-geographic
factors on this phenomenon are essentials for the study. Another studies, excluding the
territory of Romania, were implemented in order to analyse in detail, the urban
microclimate and topoclimate in 2014 [5], 2016 [6], 2017 [7] or 2018 [8].

Figure 1. Territorial repartition of meteorological monitoring points from
metropolitan area of Suceava (above), localisation of Suceava City
in Romania (right part), and localisation of Romania in Europe (left part)

The study area includes Suceava Municipality and the rural surroundings, totalling an
area of 406,88 km2 (Fig. 1).
Suceava City is one of the oldest and important urban area from Romania, being first
mentioned in 1388. Suceava was the capital of the Principality of Moldavia during two
centuries.
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The study area presents a specific type of relief, the hilly area being fragmented by river
valleys, determining cuestas and structural plateaus as principal landform.
The Suceava City is crossed by Suceava River from NV to SE. It has also some tributary
rivers influencing the air circulation and determines the main characteristics for the
microclimate and the topoclimate in the studied region.
Materials
The data used for this study come from a specialised network with 18 termo-hygrometric
sensors, and from the Meteorological Suceava Station. The position of the sensors took
in consideration the surface cover of the Suceava Municipality and also the particularities
of those elements according to different types of active surface (Tab. 1).
Table 1. Meteorological monitoring points
Nr.
post
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

Name

Indicative

Latitude

Longitude

Adâncata
Pătrăuţi
Ocolul Silvic Adâncata
Burdujeni – sat
Iţcani
Burdujeni – oraş
Turn
Ambro
Zamca
Salcea
ACET
6 Noiembrie
Şcoala nr. 4
SGA garaj
Sfântul Ilie
Ipoteşti 1
Staţia Meteorologică
Ipoteşti Radu
Moara

AND
PAT
SIL
BUS
ITC
BUO
TRN
AMB
ZAM
SAL
ACT
NOV
SCO
SGA
SFI
IPT
SMS
IPR
MOA

47°44'30.593" N
47°42'29.964" N
47°42'11.116" N
47°41'15.346" N
47°40'44.374" N
47°40'17.842" N
47°40'1.093" N
47°39'41.895" N
47°39'4.512" N
47°39'15.140" N
47°39'11.662" N
47°38'44.595" N
47°38'29.155" N
47°38'14.871" N
47°38'12.501" N
47°38'1.447" N
47°37'57.087" N
47°37'36.189" N
47°36'33.764" N

26°17'57.936" E
26°11'16.310" E
26°17'50.521" E
26°17'31.034" E
26°13'45.614" E
26°16'42.660" E
26°14'57.145" E
26°16'17.619" E
26°15'2.978" E
26°22'8.038" E
26°17'10.538" E
26°15'14.804" E
26°14'23.413" E
26°15'3.871" E
26°12'3.706" E
26°16'13.026" E
26°14'32.243" E
26°16'25.490" E
26°12'42.778" E

Altitude
(m)
347
312
440
366
279
306
274
289
368
338
270
363
360
333
356
358
360
364
387

For the meteorological monitoring of the Suceava metropolitan area, was used a thermohygrometer sensor type DATA LOGGER DT – 171 (Fig. 2).

Figure 2. Thermo-hygrometer Data Logger DT – 171

The 18 sensors were positioned in meteorological shelters, made by wood, with a specific
structure which offers a good circulation of the air, but at the same time, preventing the
direct contact of the sensors with the solar radiation. The shelters with dimensions of
400/400/400 mm, with ventilation, thermo-isolated and waterproof roof are positioned on
wood pillars, at 2 m high (Fig. 3 a and b).

175

Physical Geography

The sensors have the capacity to register 32000 data, of which 16000 are for temperature
and humidity. The registered temperature is in the range -40°C and +70°C, with the
accuracy of 1,0°C for the temperatures ranging from -10°C and +40°C, and of ±2°C for
the others thermic intervals.

a
b
Figure 3. Meteorological shelters at SGA Suceava - SGA (a) and Ipoteşti - IPT

The relative humidity is in the range 0 – 100 %, with the accuracy between ±3.0 - ±5.0
%. All the data collected were transferred to a PC, using a USB cable. The viewing
software was automated installed, the data being exported in .txt and/or .xls format. Were
also used some data registered at the Meteorological Station from Suceava.
Methods
The sensors were set to register the temperature and humidity, hour by hour, according
with the time of registration of the Meteorological Station of Suceava. The data obtained
have been statistically processed, obtaining plots and maps in order to assess the results,
and to build future scenarios, meant to predict the state of the climate.
The modality of data processing involved also some errors determined by the differences
between the field measurements and the results obtained according with data processing
and cartographic results. The differences between the mean of the values registered in the
field and those represented by the cartographic model, were in the area of the 19 points
of observation, ranging from 0,00 and 0,01°C, for the 8th sets of temperature maps, and
ranging between 0,00 and 0,01 % for the 8th relative humidity maps.
The value deviations from the maps, compared with the field measurements are in the
case of temperature between +0,10 and -0,11°C, and between +0,15 and - 0,11 % in the
case of relative humidity. According this, the maps obtained are of good accuracy.
For data interpolation in order to obtain the maps, we have used o hybrid method from
the multiple regression and a deterministic mathematic method (IDW – Inverse Distance
Weighting) [9], combining a global model of interpolation (multiple regression) with a
local one which use values from the vicinity of the interpolation point (IDW).
In the first stage it is determined the spatial tendency of the analysed value by applying
the multiple regression, in the second step, the spatial tendency is extracted from the
baseline. The differences between the real values and the estimated ones by the
regression, were interpolated using the IDW method. After that, the raster with the
surpluses date interpolated was added to the spatial tendency, resulting the spatial
representation of the analysed variable (temperature or humidity).
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Data obtained
The sensors were set to register the temperature and the humidity hour by hour, in the
same time with the data registration from the Meteorological Station of Suceava. The
period that have been taken into account are:
- For the winter period we have used data starting from 20 December 2018 and 20
March 2019. The analysis was made during day (8AM – 5PM) and night (6PM –
7AM).
- For the summer period we have used data starting from 21 July 2019 and 23
September 2019. The analysis was made during day (6 AM – 8PM) and night (9PM
– 5AM).
RESULTS AND DISCUTIONS
The value of the differences of temperature and relative humidity of the air in the
Metropolitan area of Suceava (AMSV), were measured in 18 work points and were
reported at the same parameters calculated Meteorological station of Suceava (SMSv).
Those differences are the main cause of the specificity of active surface, which is
characterized by heterogeneity.

Figure 4. Territorial repartition of the
air during winter nights for the range 1800-0700

Figure 5. Territorial repartition of the
air during winter nights for the range 0100-0400

The territorial differences of reflectance, absorption, solar radiation emission, the heat
generated by anthropogenic sources, the infiltration processes, evaporation,
evapotranspiration have been affected. Because of this heterogeneity, the local dynamic
of air was diminished in some areas, favouring the air stability and stagnation, or in
opposite, in some areas, it was streamlined, favouring air turbulences. Also, the
differences regarding the relief, the typology and active surface dynamic, have delineated
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some thermo-dynamic characteristics with higher or lower values reported to the value
calculated at 2m high, at Meteorological station of Suceava (SMSv).
During winter nights (6PM – 7AM – Fig.4) or in the range 1AM and 4AM – Fig. 5, in
distribution of the air temperature, we have some factors which determines the thermic
differences.
The climatic factors contribute to the atmospheric dynamic or atmospheric stability by
the influence which they exert by moving air from high areas to the lowest ones
(floodplains, depressions)
The anthropogenic and the natural factors have influenced the repartition of the
temperature. During winter nights we can observe that after middle night till morning,
two areas with thermic differences, one with high temperatures and one with lowest
thermic values.
The area with high temperature is divided in two: Burdujeni Neighbourhood with a high
density of multi-stage buildings (meteorological station – PM BUO), continues by the
East of the industrial platform to the warmer water basins of the Wastewater Treatment
Plant, and the heating system of the city – ACET (PM ACT), till the build-up-area of
Ipoteşti village. Ipoteşti village area is characterized by a favourable slope and aspect
(PM IPT and IPR), fact which determines high temperature.

Figure 6. Repartition of air temperature
during winter days for the range 0800-1700

Figure7. Repartition of air temperature
during winter days for the range 1300-1600

The second area with high temperatures, where the anthropogenic influence represented
by the density of the buildings and the socio-economic activity, is conditioned also by all
the characteristics of the relief – steep slopes, reached some data from PM SFI, MOA and
SCO.
The linkage between those two warmed areas is disrupted by a narrow and lowest area
with low temperature, localized up to Cetăţii River (PM SGA). It continues toward the
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neighbourhood from Zamca Hill (the highest part of the city) – PM ZAM. The area
becomes larger in the region of the embankment railway (Iţcani and Burdujeni rail
station). This part acts like a “border” in case of air circulation – NV-SE direction.
On both sides of the embankment –PM TRN in SE, and ITC in NV with expansion
towards PM PAT, are favoured the atmospheric condition of stability and reverse
stratification of the air.
We have an area where thermic inversions are frequent, intense and longer and the main
consequence is that the thermal minimum during the winter 2018 – 2019, was registered
there (-12,5°C, at PM TRN in the night of 7.01.2019).
As a conclusion, for winter nights, we can note that the anthropogenic factor is
responsible for the appearance of a warmer place around PM BUO, ACT, IPT, IPR points
in the central-eastern part of the city, surrounded by coldest areas.
The first place is situated in the central-western part of the city, around PM TRN, ITC
and PAT, and his existence is related with the natural factor (floodplain region) and with
the human impact by the other side (the embankment of the railway, which connects the
Ițcani and Burdujeni rail stations; and the obstacle represented by all the buildings from
Burdujeni neighbourhood, both of those factors reducing the dynamic of air circulation,
along Suceava River on NV-SE direction).

Figure 8. Repartition of air temperature during
summer nights for the range 2100-0500

Figure 9. Repartition of air temperature during
summer nights for the range 0100-0400

The second one is situated in the South-Eastern extremity of the city, on the both sides of Suceava
River Valley. It appears on the same time with the diminishing of the thermic anthropogenic
influence around PM BUO, ACT, IPT, IPR. Suceava City has several urban cores, with an
elongated form on the SV-NE direction (with another several expanses), is fragmented by the
Suceava Valley, determining the topoclimate and the microclimate, due to tributary rivers. All the
landforms type from the analysed region did not lead to the identification of the urban heat island
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in the southern part of the city. PM SCO indicates for the neighbourhoods from the southern part
of Suceava, some thermic changes, which could be much better monitored by implementing more
sensors or through satelitary infrared products.
Analysing the map of temperature distribution during winter days, could be observed 2 thermic
cores. The first core is located in the central-eastern part of the city, at SE of PM BUO and ACT
–territories where the temperature is conditioned by the human impact at the same proportion
with the natural triggering factors (low regions with a better circulation of the air) – Fig. 6. The
second core is located in the central-western part, at NV of PM SCO, ZAM, including PM TRN,
ITC and PAT, influenced by the anthropogenic factors (the city – PM SCO) and in the same time,
by the cumulated action of anthropogenic and natural factors (lowlands with near-horizontal
exposure or with S-SE exposure – PM TRN, ITC, PAT, covered by build-up-area) – Fig. 7. There
is also a coldest area along the stations: PM SFI, SMS, SGA, BUS, SAL, which are positioned at
high altitude, in good conditions of air circulation, along or in the vicinity of som tributary rivers
of Suceava River. Starting for this cause, the air temperature is low – Fig. 6. During middle day
of winter time, we can observe around the PM BUO, ACT, AMB, TRN, ITC and PM ASO
stations, a warm area conditioned by the anthropogenic influence and by the topographic
characteristic - lowland region (Fig. 7).
The principal cause of the heating inside the city is human induced, determined, first of all by the
active surface. This fact is demonstrated through the profiles realised in the study area: starting
from West to East, between PM PAT and PM SAL and from South to North, between PM - MOA
and PM - AND (profile – Fig.7b – realised between the points and routes which could be followed
in the Figure 7).

Figure 7b. Thermal profiles between PM - PAT and PM - SAL respectively between PM - MOA and
PM - DNA made for temperature during winter days, for the time interval 1300-1600

From the observations realised in case of air temperature repartition, during summer
nights, we can observe two areas considered as two urban heat islands. Those two areas
are separated by the Siret Valley, a coldest area. The urban heat islands are more
prominent in the range 21PM – 5AM (Fig. 8), against the range started from 1AM till
4AM (Fig. 9). The fact is conditioned by the cooling of the active surface during night.
Those two areas are hardly affected by the human impact. In the first case, on the left side
of Suceava River (ACT, AMB, BUO, BUS areas), we found a heavily populated
neighbourhood, with collective houses, parking areas (BUA, BUS), which store the heat
during the day. We can take also in consideration also the industrial area (AMB, ACT),
with specific activities which generates a high level of heat.
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Figure 9. Repartition of air temperature
during summer days for the range 0600-2000

Figure 10. Repartition of air temperature
during summer days for the range 1300-1600

Figure 11. Repartition of air humidity during
winter nights for the range 1800-0700

Figure 12. Repartition of air humidity during
winter nights for the range 0100-0400

In case of AMB is about a cardboard factory, extended to a few hectares, covered in
concrete and crowded by constructions. In the case ACT, is about a wastewater plant,
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where the basins full of warm water exudes additional heat. We can complete the list of
human induced influence by mentioning that in the area we found also two commercial
centres of the City (Suceava Shopping City and Iulius Mall), with a huge concrete
parking.
Therefore, the temperature during night is above 16°C in the first time frame, and above
14°C in the second time frame. The urban heat island from the vicinity of Suceava River,
includes an intensely populated area, with collective houses, with greater height rating
and obviously with a high heat storage capacity. Are also presented some surfaces
covered by concrete (Metro Hypermarket).
During summer days – Fig. 9 and Fig.10, we can observe an area with highest
temperatures, on both sides of the central part of Suceava River and the surroundings: PM
TRN, ITC, AMB, ACT, BUO, BUS, SCO. This area is affected by the human impact,
where the primary active surface of the ground was replaced by build-up-area. Many areas
are covered by concrete which determine a overheating of the air.
This thing is exemplified in the range 1PM – 4PM, when the values of solar radiation are
at the maximum and all the surfaces of buildings are heating. Another triggering factor
for the overheating is the exposure of the relief. The area corresponds with the Siret major
riverbed, determining a surplus of heat at middle of the day, in all the constructed areas.
Outside the city, at SMSv is the coldest region, fact which explains the positioning of the
meteorological station, where the air circulation it is not conditioned by the human
induced factor. The second meteorological parameter analysed is represented by the
atmospheric humidity. The distribution of the atmospheric humidity in the metropolitan
area of Suceava, is conditioned by the relief (altitudes, slope aspect), the characteristics
of the active surface, the degree of surface cover and the anthropogenic factor.
During winter nights, the relative humidity has a mean value of 82,4 % for all the study
area. The lowest value was registered at PM BUO (80 %), and the highest was 84,9 %
(registered at PM ACT). We can also observe the existence of a humid region which
corresponds with the corridor area of Suceava River. The main cause is represented by
thermal inversions and the high frequency of the fog (Fig. 11).
During winter, in the range 1AM – 4AM (Fig. 12), the city is more dried, and an area
with high humidity is located along Suceava riverbed (orientation from NV to SE). The
values of the humidity are decreasing starting from Suceava River through the urban core
from Burdujeni and Areni-Mărășești-Obcini. In the periphery and at the limit with
AMSV, the humidity is again high because of the vegetation cover and the highest
altitudes.
During winter days, the humidity is lower along Suceava River (Fig.13), process
conditioned by high values of the temperature. In some regions, characterized by high
altitude – all the wooded ridges around Suceava, where the snow thickness is bigger and
the soil humidity reached high values, also, the value of humidity is highest.
In the middle of winter days, when the mean temperature of the city is higher, the air
becomes driest (Fig. 14). The slopes from the left part of Suceava River, with a southern
or south – western exposition, are the driest ones (PM PAT, BUO, BUS). The minimum
value of humidity, was calculated for PM AMB (75,9 %) occurred in conditions of fast
heating of the active surface, conditioned by maximum of the day and also by the
anthropogenic impact through all the constructions from the region.
During winter days, the humidity is lower along Suceava River (Fig.13), process
conditioned by high values of the temperature. In some regions, characterized by high
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altitude – all the wooded ridges around Suceava, where the snow thickness is bigger and
the soil humidity reached high values, also, the value of humidity is highest.
In the middle of winter days, when the mean temperature of the city is higher, the air
becomes driest (Fig. 14). The slopes from the left part of Suceava River, with a southern
or south – western exposition, are the driest ones (PM PAT, BUO, BUS). The minimum
value of humidity, was calculated for PM AMB (75,9 %) occurred in conditions of fast
heating of the active surface, conditioned by maximum of the day and also by the
anthropogenic impact through all the constructions from the region.

Figure 13. Repartition of air humidity
during winter days for the range 0800-1700

Figure 14. Repartition of air humidity
during winter days for the range 1300-1600

The highest values of humidity corresponds with the peripheral regions of the study area,
also to the slopes with western exposition. The maximum value of the humidity reached
88 % (PM MOA), in south-west of AMSV, where the human impact is insignificant.
The distribution of humidity during summer nights, shows that the city is driest (BUS,
TRN, ZAM, SCO), due to higher temperature and human induced impact (Fig. 15). In
exchange, it appears an excess of humidity, like an island, conditioned by local conditions
of PM ACT – the water purification process which generates air humidity, and PM SGA,
where the humidity is generated by Cetății River.
During summer in the range 1AM – 4AM, all the territories around Suceava, are
characterised by highest value of humidity. The excess humidity island is more
pronounced, extending to PM IPT (Fig. 16).
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Figure 15. Repartition of air humidity
during summer nights for the range 2100-0500

Figure 16. Repartition of air humidity
during summer nights for the range 0100-0400

Figure 17. Repartition of air humidity
during summer days for the range 0600-2000

Figure 18. Repartition of air humidity
during summer days for the range 1300-1600

International Scientific Conference GEOBALCANICA 2020

Summer days point out an area with lowest values of humidity, with the centre in PM
TRN (Fig. 17). Moreover, at PM TRN we have registered the lowest value of humidity
from all the study area: 55,5 %. During summer, in the range 13PM – 16PM, we found
driest air (Fig.18), with values of humidity of 40,4% at PM TRN.

Figure 18b. Humidity profiles between PM PAT and SAL / PM MOA
and PM ADN – relative humidity during summer days for the range 1300-1600

The highest values of relative humidity are founded out of the territories densely
populated, with the highest values in the central – western part, at PM SFI (64,6 %), to a
slope with a wide opening toward the west, favouring the intrusion of humid air.
The influence of the city on relative humidity values distribution, is highlighted also by
air humidity profiles between PM PAT - SAL and PM MOA – AND observation points
(the profile from Fig. 18b, realised between the points and routes which can be seen in
Fig. 18). The differences between air humidity from the urban area and the suburban area
can reached values of 8 - 14 % during midday in summer.
CONCLUSIONS
Even if Suceava City has a multi-core structure, overlapped with a specific typology of
landforms (hills, lowland areas and plateaus with steep slopes, with various structure and
aspect), in case of air temperature repartition, we can observe two areas, one with highest
values and another with the lowest ones.
In the first case we took in consideration a densely populated territory and with productive
use (industrial platforms and economic retail units), which, through the construction
materials type, determined a pronounced heating. In the second case we analysed surfaces
with a low degree of human influence.
During summer nights (in the range 18PM – 7AM), the thermic differences between the
warmest artificial territories of the city and the unmodified ones, can reached at 1,8°C,
during summer nights (9PM – 5AM), it can be 2,5°C. During winter days (8AM – 5PM),
the thermic differences between the same areas can reached to 2,0°C. During summer,
between 6AM and 8PM, those differences are at 3,1°C.
Some areas from Burdujeni neighbourhood and city centre, some industrial areas and
commercial premises, areas from ACET – AMBRO, territories with a favourable slope
aspect and with a good position for air circulation during winter, were warmest than some
anthropogenic regions from the city area and the surroundings. Also we can compare it
with some half-shaded territories, characterised by moisture, and favourisinf thermic
inversions, during winter with 1,9°C, ad during summer, with 2,8°C (the mean for the
region is 2,3°C ).
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The surface active and relief characteristics are conditioned by the relative humidity
values repartition. The hyghric differences between the urban territories most modified
and the urban and suburban less modified or non-modified, reached values of 8-14 %
during midday summer, till 3 - 4 % during winter nights. In conclusion, the atmospheric
air above the city is warmest and driest compared to the surroundings.
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ABSTRACT
The study aims to assess, both directly and indirectly, the impact of day-to-day variability
in meteorological elements that define weather on health/morbidity conditions of the
Suceava municipality population for the year 2019. Population morbidity is generated by
a complex interplay of factors which include the meteorological factors. A person’s
request for medical services does not necessarily represent a reflection of the weather
conditions. Yet, meteorological factors enhance or trigger certain diseases, under specific
temporal and spatial circumstances. The present study uses a complex database of
meteorological and clinical observations to identify clear, redundant temporal patterns in
health conditions of urban population (Suceava Municipality), in relation to
meteorological variables and other elements of the geographic setting.
Keywords: Suceava, morbidity, population health, weather conditions
INTRODUCTION
In densely populated areas, high, short-term variability in meteorological parameters can
trigger numerous health problems related to adaptation, discomfort and even pathology
in large categories of population (e.g., elderly, children) that are more sensitive to greaterthan-usual magnitudes of variation in weather conditions.
Any meteorological factor or element may induce discomfort / stress or certain
pathologies through its variability and extreme values. Of these, air temperature is one
of the meteorological elements with clear biotropic effects. Direct exposure to negative
temperature can generate chills, frostbite and hypothermia, whilst indirect exposure may
result in a wide range of conditions (“a frigore” diseases) such as: respiratory tract
diseases/illnesses (common cold, rhinitis, pharyngitis, laryngitis, bronchitis,
bronchopneumopathy), cardiovascular (obliterating endarteritis, ischemic heart disease,
peripheral vascular disease, hypertension and even heart attack), locomotor (polyarthritis,
arthrosis, lombosciatica) and a series of dermatoses [1], [2]. Moreover, low temperature
favors the occurrence of renal (chronic nephritis) and neurological (neuralgia, facial
paralysis) disorders [2]. Population categories that are the most affected by low
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temperature are children, the elderly, patients with diabetes, asthmatics, patients with
hepatic or renal disease, with leukemia, anemia and so on. Sudden variations in
temperature are more difficult to bear by the aforementioned population categories (but
also by healthy people), and the association between low temperature, high humidity,
snow accumulation, ice and strong wind can trigger or enhance respiratory, neuromotor
and traumatic conditions. [1]. In Suceava municipality area, the most critical health
problems caused by negative temperature are triggered by the advection of polar and
arctic air masses, particularly if these advections occur outside the cold season. Very high
temperature and high positive temperature variations (generally caused by tropical heat
waves) can generate heat syncopes, hydroelectrolytic disorders and hyperthermia
associated with a series of conditions of the cardiovascular system (blood pressure
disorders, coronary arteriosclerosis), renal system (decreased diuresis), hypofunctions of
the gastric secretory glands and the recrudescence of chronic dermatoses [1]. There are
studies showing that during heat waves mortality is higher than during cold waves [3],
due to the typology of heat waves and association with other climatic risk phenomena,
with profound social-economic consequences (drought, famine, military conflicts). A
recent study sheds a more complete perspective on these phenomena [4]. Different
thresholds and connections were identified between air humidity, expressed by the
surface tension of water vapors and the state of comfort / discomfort of the human body
[5], whereby such connections were found for the entire Romania [6] as well as
regionally, i.e., for the Suceava Plateau area [7a], [7b]. The relevant literature uses the
phrase "psychological moisture" [8], as it is known that the intervals with high humidity
are more difficult to bear by humans than those with low humidity. High humidity
associated with high or low temperature create greater adaptation problems for the body.
A drier air, against the background of high or low temperature, is preferable to the
previous situation [9]. The dry and cold air favors the occurrence of respiratory tract
diseases and the allergic dermatitis in the cold season [1], [3], deepening the negative
mental states in affected population categories [10]. Wet and cold air favors an increase
in the sensation of cold, as well as respiratory, infectious-contagious, rheumatic and
nervous system diseases [1]. Wet and warm air triggers migraines [3] and a series of
dermatoses. High humidity, either characteristic of hot or cold air, associated with active
air dynamics indirectly favors the survival, development and spread of pathogens, of
carriers of parasites and microbes [11] or "microbial aerosols" [8]. Dry air favors the
accumulation of pollutants in the urban air, with the occurrence of dry urban fog, thus
indirectly lowering air quality. Large variations and extreme values in atmospheric
pressure have a rapid effect on humans. When the pressure drops, people with illnesses
such as chronic sinusitis and nasal congestion are the most affected. Low pressure favors
respiratory tract diseases, asthmatic symptoms, increased number of renal colic, pulse
frequency disorders, heart rate destabilization, heart attack and hypertonic disease [1].
High pressure enhances pain in patients with ulcer, increases blood pressure, whilst a
rapid increase in pressure rises the incidence of cerebral hemorrhage and the frequency
of cor pulmonale [9]. Wind exerts pressure on the body and, depending on its intensity,
stimulates skin nerves to varying degrees, causes angina attacks, thus negatively affecting
the respiratory and nervous system [12]. Hot, dry wind causes irritability, fatigue,
headaches, nervous disorders, hemorrhages, venous stasis, water retention, scarring pain,
whereas cold and wet wind may enhance symptoms of asthma, laryngeal croup, skin
allergies, fatigue, decreased work capacity, insomnia, anxiety, depression, angina attack,
extrasystoles, heart attack [9], [13], [14], [15], [10]. Furthermore, other meteorological
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elements (cloudiness, sunshine duration and global radiation) or related to air quality
(such as carbon monoxide - CO, tropospheric ozone - O3, nitrogen dioxide - NO2, sulfur
dioxide - SO2 and particulate matter - PM10) play an important role in the overall health
conditions or morbidity of the Suceava municipality population.

Figure 1 Geographic and mathematical location of meteorological and medical observation
points in Suceava urban area - top, Romania - bottom right and Europe - bottom left

The main aim of the study is to evaluate the variability of eight large groups of medical
conditions (inferred from the number of patients who requested specialized medical
assistance in two medical structures in the Suceava municipality) in relation to the
variability in key weather elements (air temperature, air humidity, vapor pressure, air
pressure, wind speed, cloudiness and precipitation) over the year 2019. We therefore
aimed to find any likely direct or indirect links between meteorological factors and the
overall population morbidity, by identifying critical periods characterized by peaks in
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requested medical assistance and testing for seasonality in medical conditions that could
be connected with meteorological seasonality.
MATERIALS AND METHODS
Study area
The population of the Suceava urban agglomeration (NE Romania - Fig. 1) on census day
2011 was 116404 inhabitants. Their life quality depends directly on the physical and
chemical characteristics of the urban air, which also impact daily social-economic
activities. Suceava is an important commercial and tourism center. Its climate is
temperate-continental with moderate features, however, weather conditions during the
year are highly variable. Even though tropical weather occurs episodically, especially in
summer (1.5 % of an average year), the high temperature ranges are characteristic of the
local climate and cannot be ignored. Cold, frosty weather is specific to winter and the
cold season, and reaches 8 % of time during an average year. Therefore, from a
bioclimatic point of view, Suceava climate shows features that are more turn-applicant
than sedative [16].
Research Methodology
Our research was based on the hypothesis that unstable weather intervals result in higher
morbidity. We therefore comparatively analyzed any likely weather-pathology links, over
various timespans, using daily to seasonal data. At the season and month level, the
influence of anthropogenic biases (see below) on the correlation between the number of
medical consultations and the weather patterns is less clear. On the other hand, for daily
data, the weather- medical consultations relationships appear more shaped by
anthropogenic biases such as: working hours of the medical cabinets, i.e., Monday to
Friday, bank or religious holidays and other non-working days when no consultations are
made and when patients can only use the emergency medical system, temporal or
financial constraints which can lead to delays in asking for medical consultations etc.
Data and metods
Our study is based on daily weather data from the Suceava Meteorological Station and
on weather and air quality data from the SV1 and SV2 air quality monitoring stations, all
located in Suceava urban area. In the test medical offices 8750 patients of different ages
were seen in 2019 (Fig. 2) by two general practitioners during 251 days of consultations,
thus returning an average number of 17.43 consultations per physician / day.
As the working week has only five days, most patients were seen on Mondays and
Tuesdays, on Wednesdays and Thursdays their number followed a decreasing trend, and
on Friday it rose again (Fig. 3). Although morbidity is controlled by many socio-economic
and biological factors and not by the doctors' working hours (Monday to Friday), the daily
and weekly trends in this demographic indicator are strongly shaped by this aspect.
The higher incidence of cardiovascular diseases caused a maximum in the number of
patients with such diseases in 2019 (Fig. 4). This first category of disorders was followed
by that of patients who asked for medical assistance for locomotor, respiratory, digestive,
renal, neurological, psychiatric and metabolic-endocrine conditions (Fig. 4).
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Figure 2. Distribution by age group of the number of patients
seen in the two test doctor’s offices in Suceava in 2019 (CMT_SV_2019)

Figure 3. Distribution by week days of the number of patients seen in the two CMT_SV_2019

RESULTS AND DISCUSSIONS
From the meteorological point of view, 2019 was a hot year in Suceava, as average monthly
temperature exceeded the climatological averages in nine months, was equal to climatological
averages in two months and was below the climatological average only in January. 2019 was dry,
with rainfall deficit in nine of the 12 months of the year. Only May and June were characterized
by rainfall surplus, but its effects were canceled by the six dry months which followed in the
second part of the year.
From the point of view of air quality, for SO2 concentration in 2019 neither the hourly limit values
(350 μg/m3) nor the daily limits (125 μg/m3/day) were exceeded at both SV1 and SV2 measuring
locations. For NO2, the hourly limit value of 200 μg/m3 was exceeded at station SV2 only in two
cases. For O3, the alert threshold (240 μg/m3 - 1 hour average) was not exceeded in any situation
(the hourly maximum was 129.69 μg/m3 in SV1 and 151.84 μg/m3 in SV2. For CO, there were
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no cases when concentrations exceeded the limit value, set for the protection of human health,
i.e., the maximum daily value of the 8-hour averages is 10 mg/m3. The maximum value for this
indicator was 4.65 mg/m3 at SV2. For PM10 concentrations, i.e. particulate matter ≤10 µm, the
daily limit value of 50 μg / m3, above which human health is threatened, was exceeded in 2019
at SV1 over eight days and at SV2 over 36 days. Local environment in the areas where the two
doctor’s offices are located (Fig. 1) is characterized by the highest variability in weather elements
(compared to SV1 and SMS) and lower air quality (compared to SV1).

Figure 4 Distribution of the total number of patients according to
their medical condition in the two CMT_SV_2019

The number of patients seen in the cold season of the year was around 400 people
belonging to all age groups, higher than in the warm season (Fig. 5), and also higher in
the autumn and winter compared to spring and summer (Fig. 6).

Figure 5. Distribution of the number of patients
by age groups seen in the two CMT_SV_2019
during the cold and hot season

Figure 6. Distribution of the number of patients
by age groups seen in the two CMT_SV_2019
during the autumn, winter, spring and summer

Based on Fig. 7 it can be inferred that in the cold season months morbidity was slightly
higher than in the warm season months. Patients with cardiovascular disease were the
most numerous. The highest number of patients with such conditions were seen by
doctors in the autumn, winter and spring, and their number decreased by more than half
in the summer months - Fig. 8. Among the most frequent consultations for cardiovascular
problems were hypertension (favored by high temperature, by marked increases or
decreases in air temperature and pressure), ischemic heart disease (favored by low
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temperature) and heart rhythm disorders (favored by both high and low temperature, but
also by pressure variability).

Figure 7. Monthly variability of the number of
patients by age-groups seen in the two
CMT_SV_2019

Figure 8. Seasonal variability of the number
of patients with cardiovascular disease seen in
the two CMT_SV_2019

Figure 9. Seasonal variability of the number of
patients with respiratory disease seen in the two
CMT_SV_2019

Figure 10. Monthly variability of the number of
patients with respiratory problems by age
groups seen in the two CMT_SV_2019

Figure 11. Seasonal variability of the number of
patients with locomotor disorders seen in the
two CMT_SV_2019

Figure 12. Seasonal variability of the number of
patients with digestive disorders seen in the two
CMT_SV_2019

Most cases of disease in patients with respiratory disorders occur during the winter
months (Figs. 9, 10), while the fewest cases are recorded during summer. Occurrence of
common cold is favored by low temperature and strong wind. Sinusitis, pharyngitis and
laryngitis are also favored by low temperature, marked temperature decrease and highintensity wind. Bronchitis and pneumonia are also influenced by low temperature and
strong wind.
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Patients with locomotor disfunctions exhibit the most impairments in winter and spring,
however, the majority of them see a physician during summer and autumn, to ask for a
medical note for cure in dedicated balneoclimatic resorts (Fig. 11). All locomotor
disfunctions are favored by low temperature, high temperature variability, cloud cover
and precipitation. Elevated air humidity and marked increase in pressure favor
osteoarthritis affecting various parts of the body, rheumatoid polyarthritis, ankylosing
spondylitis, cervicobrachial neuralgia. Strong wind favors osteoarthritis in various parts
of the body, rheumatoid arthritis, ankylosing spondylitis, scapulohumeral periarthritis,
lumbar discopathy and synovitis.

Figure 13. Seasonal variability of the number of
patients with neurological disorders seen in the
two CMT_SV_2019

Figure 15. Seasonal variability of the number of
patients with mental disorders seen in the two
CMT_SV_2019

Figure 14. Seasonal variability of the number of
patients with renal disorders seen in the two
CMT_SV_2019

Figure 16. Seasonal variability of the number of
patients with metabolic-endocrinological
disorders seen in the two CMT_SV_2019

With regard to digestive diseases, long-term medical practice revealed that infectious
digestive disorders (enteritis, gastroduodenitis) increase in summer and furthermore, due
to the lower amount of body fluids and vasodilation, the number of biliary and pancreatic
colic also increases. In spring and autumn, chronic conditions (gastritis, ulcers) may
become acute. In Suceava, in 2019, the highest number of patients with digestive
disorders (gastritis, ulcer, cholecystitis, pancreatitis) who requested medical consultations
was recorded in autumn and winter (Fig. 12). We suggest that this situation was triggered
by the abnormally hot and dry June-December interval (average temperature for the 6
months was 2.6°C above the climatological average, and precipitation amount was 203
mm lower than the average precipitation typical for this interval of the year) which
affected the seasonal pattern of reported digestive conditions.
Most patients with neurological disorders (stroke, vertebrate-basilar insufficiency, facial
paresis, vertigo syndrome, epilepsy seizures) (Fig. 13) requested specialized medical
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consultations in autumn and winter. Strokes are favored by high temperature and large
variations in atmospheric pressure. Vasoconstriction at low temperature may cause spasm
and ischemic stroke. As temperature rises, vasodilation may lead to an increase in blood
pressure and may therefore cause hemorrhagic stroke. Vertebrate-basilar insufficiency,
facial paresis and vertigo syndrome are favored by low temperature, strong wind and high
temperature variations. Epilepsy seizures are favored by high temperature and more often
by temperature increase.
Patients with kidney disease (urinary tract infections, kidney colic, cystitis, urethritis)
(Fig. 14) requested more consultations during the transition seasons - spring and autumn.
Cystitis and urethritis are conditions aggravated by marked temperature increases and
high air humidity. Kidney seizures may also occur during summer (or during very hot
episodes) due to the decrease in the amount of body water through perspiration. The
number of cases with kidney colic increases both in summer, due to the decrease in the
amount of body fluids and vasodilation, and during cold episodes, as a result of
vasoconstriction.
Most patients with mental disorders (depression, anxiety, behavioral disorders) (Fig. 15)
requested medical support in autumn and especially winter. Low temperature and
enhanced pressure variability (at both high and low pressure) are favoring factors for these
conditions. The transition between the autumn and winter seasons (November to
February), when high humidity generates fog and persistent stratiform clouds, when day
length decreases and cloudy skies with no sun occur over days and weeks, favors the
development of these conditions. On the other hand, very hot intervals may also aggravate
a number of mental illnesses.
For patients with metabolic-endocrinological disorders (gout-pus, exacerbation of
endocrine disorders, diabetes crises- hyper- or hypoglycemia) (Fig. 16) we did not
identify relevant seasonal differences, however, in the cold season and intervals of the
year, the number of such diseases is slightly higher than in the hot season or warmer
intervals.
By further analyzing the groups of days and isolated days in which the number of medical
conditions was higher, we observed several situations when meteorological factors likely
played a more important role in the matrix of the factors controlling morbidity.
Between 12.01 and 18.01, air temperature increased above the freezing threshold and the
average day-night temperature amplitude was 10.3°C. In this interval the number of
patients with cardiovascular and respiratory disorders increased to 157.
Between 21.01 and 29.01, a drop in air temperature to an average of -4.6°C was associated
with an increase to 149 in the number of patients with cardiovascular, digestive and
respiratory disorders.
On 21.01.2019 the greatest number of patients with digestive disorders (9) was recorded
at the two doctor’s offices, out of a total of 40 patients. During this day, temperature was
negative, with high relative humidity, maximum cloudiness and very low solar radiation,
atmospheric pressure was 6 hPa above the normal value and wind speed was medium to
low.
On 28.01.2019, the largest number of patients with respiratory disorders (16) was
recorded out of a total of 32 patients. The average daily temperature was negative, with
high humidity and nebulosity and low solar radiation, atmospheric pressure was 12 hPa
below the normal value and there were only light gusts of wind. Particulate matter
pollution exceeded the daily limit values for the protection of human health over four
days in the Burdujeni area.
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The five working days of week six of 2019 (04-08.02.2019) had the largest number of
weekly consultations in the entire year - 247 patients (49.4 / day). Interestingly, this was
also the week in which the largest number of young people went to consultations (40), of
which 35 requested medical assistance on 04.02.2019 (Fig. 17). This interval was
characterized by decreasing temperature, high humidity values, as well as rapidly
increasing atmospheric pressure and particulate matter pollution above the daily levels in
Burdujeni area.

Figure 17. Interdiurnal variability of the number of patients belonging to different age groups, who
received medical assistance in the two CMT_SV_2019

On 19.08.2019, 39 patients with cardiovascular diseases received medical assistance – a
maximum for this type of disease in 2019 (Fig. 18). Maximum temperature for that day
reached 31°C, relative humidity was moderate, atmospheric pressure was above normal
and rising, wind speed was low and the air slightly polluted with particulate matter.
On 16.09.2019 there was a maximum in the number of patients with locomotor disorders
who received medical assistance (12 out of a total of 56). On that day, average
temperature was normal, but the day-night temperature variability was over the 20°C
threshold, with an extremely hot day and a cold night. Atmospheric pressure was close to
normal, on a decreasing trend, relative humidity was reduced and clouds almost absent.
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Figure 18. Interdiurnal variability of the number of patients with different
conditions who received medical assistance in the two CMT_SV_2019

On 23.09.2019 out of 44 patients consulted, 8 were suffering from neurological
conditions. The meteorological conditions for this day were characterized by normal
atmospheric pressure, low wind speed and average cloudiness and air humidity. Air
temperature followed an increasing trend, but with large diurnal thermal variations, i.e.,
around 20°C.
On 11.10.2019 there was a relatively large number of patients with digestive disorders (9
patients). This increase was associated with relatively low temperature values (around 10
° C), which followed a slightly decreasing trend and showed day-night variations of over
15°C in the previous days and 10°C in the day in question. The weather was dry, with
low wind speed and atmospheric pressure increased compared to the previous day with 9
hPa, reaching 1019.5 hPa.

197

Physical Geography

On 04.12.2019, a greater number of patients with mental disorders (8) were consulted.
Meteorological conditions were characterized by an average temperature of -2.3°C, with
temperature variability reaching 9.6°C and an increase in pressure by more than 10 hPa
compared to the previous day, reaching 1028.1 hPa, associated to an average wind speed
of 0.3 m/s (Fig. 19).

Figure 19 Interdiurnal variability of the main meteorological elements at the Suceava weather station
SWS, Suceava 1 - SV1 and Suceava 2 - SV2 weather and air quality measurement stations and of the
concentrations of two air pollutants (SO2 and PM10) at the SV1 and SV2 air quality measurement
stations in 2019
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Based on the description of the dynamics in meteorological variables and medical
conditions in 2019 in Suceava (Figs. 17, 18, 19), temperature was likely the main
meteorological element which triggered the occurrence or exacerbation of different
pathologies. It was likely followed by other elements of the biometeorological matrix
such as humidity, wind/calm and atmospheric pressure. Neither cloudiness, sunshine
duration or global radiation can be ignored. All the aforementioned elements are in close
interdependence and may affect the human body one at a time or trough extremely
different interactions. The diurnal and annual temperature variations are required during
thermoregulation. The thermoregulatory function of the body has a seasonal variability
due to the successive demand for defense against cold (winter) and hot (summer)
conditions. When certain temperature thresholds are exceeded (positive in the warm
season, negative in the cold season; deviations from this pattern are also possible, with
cold waves and massive cooling in the summer / warm season or marked warming during
the winter / cold season) seasonal or non-seasonal pathologies may occur anytime, likely
linked to (high / low) temperature, which practically causes an annual morbidity regime
with two (or more) maxima, that are more or less evident. The interaction with other
elements may lower and even cancel the periodic pattern in morbidity, so that due to the
multivalent impact of the meteorological elements on the different diseases, it is difficult
to define an annual regime of the different diseases. Yet, most of the pathologies analyzed
had predictable seasonal variation. Few diseases (e.g., respiratory) showed predictable
intermonthly patterns, whereas metabolic-endocrinological disorders could not be fitted
into a sufficiently well-defined temporal pattern.
CONCLUSIONS
It is easy to speculate on the impact of meteorological factors on the human body,
however, such links are more difficult to demonstrate and quantify. Although the present
study is based on a single year of meteorological and medical observations, it manages to
highlight the annual regime of some medical conditions and discuss their meteorological
causality. Following the analysis of the medical and meteorological data we found that
the population of Suceava Municipality shows a greater risk to illness during the cold
season and the autumn and winter months. The strongest causal relationships were found
between the meteorological factors and the occurrence of respiratory diseases. Moreover,
the cardiovascular, locomotor, digestive, neurological, renal and mental disorders showed
a noticeable link with meteorological variability, with an annual evolution parallel to that
of some meteorological variables. For endocrinological metabolic disorders, no temporal
patterns or links with weather patterns were identified.
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ABSTRACT
The comprehensive study of the soils of the 5-row (30 meters) wind-protective 50-yrs old
oak shelterbelt, oriented from South to North, on a flat watershed agroforestry landscape
was conducted (Belgorod oblast, south of Central Russian Upland). The soils are Luvic
Chernozems. For 50 years the spatial differences in properties of soils under shelterbelt
and on adjacent arable lands have been formed. Soils of shelterbelt content more spaces
of krotovinas (tunnels of steppe animals – mole rats) comparatively with arable soils.
Under forest canopy the process of textural differentiation on content and stocks of
mineral particles less than 0.005 mm is proceeding. Arable soils adjacent to the shelterbelt
contain less carbonates than soils under shelterbelt. Inside the shelterbelt the zoning was
formed due to differences in the intensity of soil formation in the shelterbelt center, and
at its edges: in the center the maximum intensity of clay removal, accumulation of C org.
and hydrolyzable N were revealed. The maximum contents of mobile P2O5 are located in
soils under shelterbelt edges as a result of phosphorus pumping by tree roots at adjacent
arable lands.
Keywords: shelterbelts, chernozems, soil transformation.
INTRODUCTION
The practice of agroforestry in the northern Eurasia (the former territory of the Soviet
Union) has a long and successful history of implementation in agricultural activities in
different natural and soil zones. At the same time, not enough attention is paid to the
matters of studying the role of agroforestry in increasing land productivity; moreover, the
authors note a large decline in interest to this problem in the post-Soviet period of the
country's development [4].
The role of shelterbelts in the transformation of morphological and other soil features
remains one of the urgent problems of agroforestry development [1-9].
Study in this direction is particularly important in the area of the most fertile soils –
chernozems.
The aim of this study was to analyze spatial trends in properties of chernozems formed
under the influence of shelterbelts in the territory of forest-steppe of the Central Russian
Upland.
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OBJECTS AND METHODS
Studies of soils associated with the shelterbelt in the agroforestry landscape were carried
out in the Yakovlevsky district of the Belgorod oblast (Fig. 1).
The climate of the study area is moderately continental. The average annual temperature
is plus 7оС, July temperature is plus 20оС, January temperature is minus 6оС. The annual
precipitation is 550-600 mm.

Figure 1. Location of the key research area in the South of the
Central Russian Upland (Belgorod oblast) (A) and the study area plan on a large scale (B)

For the study, the protective shelterbelt was selected, bordering on two sides with arable
lands and oriented from south to north to achieve its equal exposure effect on adjacent
soils. The shelterbelt is located on the flat watershed with the absolute height of 208-209
meters. The shelterbelt is a 5-row oak stand with a width of 30 meters; the age of the
shelterbelt is estimated at 50 years. To determine the age of the shelterbelt, tree annual
rings were counted in tree cores extracted with Haglof drill.
The shelterbelt was planted on the previously plowed area. This is indicated by the signs
of the soils under the shelterbelt, specifically the remains of the old-arable horizon with
increased bulk density at the depth of 20-40 cm and the deterioration of the aggregate
state in this layer.
The specialization of farms in the fields near the shelterbelt is focused on the cultivation
of fallow row-crops and grain crops.
The studied area is represented by light-clay leached chernozems (Luvic Chernozems),
formed on carbonate heavy loess-like loams with a content of physical clay (fraction less
than 0.01 mm) in the range of 50-60 % of the parent materials mineral mass.
The main methods of field soil study were the morphological analysis of soil profile,
method of sketching the front walls of soil profiles displaying inclusions of the tunnels of
burrowing animals – mole rats, the method for the soil sampling along three equidistant
(at a distance of 10 meters) transects, and also the comparative research method.
The following types of analyses were conducted in the laboratory. The soil bulk density
was determined via soil sampling with steel rings of fixed volume in triplicate in arable
soil horizons and in soil profiles at different depths. Particle-size distribution was
determined by the pipette method with sodium pyrophosphate pretreatment according to
State Standart (GOST) 12536. The carbon of carbonates was determined by the
manometric method 1 h after the beginning of the reaction of the soil samples with 10%
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HCl added in excess to the vessels with rubber stoppers. The organic carbon content was
determined by Tyurin’s (wet combustion) method according to GOST 26213-91.
Hydrolyzable nitrogen was determined in accordance with GOST Р 53219-2008.
Determination of mobile compounds of phosphorus (Р2О5) by Chiricov method was
executed according to GOST 26204-91.
RESULTS AND DISCUSSION
Under the shelterbelt the bulk density in the entire soil profile is significantly reduced up
to the depth of 180-200 cm (Fig. 2A). Among the reasons of this phenomenon, we should
point out the activity of soil animals, as well as the likely loosening effect of tree roots
that extend to the depth of more than 2.5 meters (tree roots were found in samples taken
from the deep cores of bore-wells). When analyzing the degree of over digging of the soil
by mole rats, we found the higher percentage of the krotovinas area (by mole rats tunnels)
of the front walls of soil sections in the soils under the shelterbelt (table. 1).

Figure 2. Distribution of soil properties under the shelterbelt and in adjacent areas of arable fields:
A – bulk density, g / cm3 (1 – less 1.2; 2 – 1.2-1.4; 3 -more than 1.4); B – the total content of clay and
fine silt (particles less than 0.005 mm), % (4-less than 50; 5-50-54; 6-more than 54; the upper line of
effervescence is displayed on the scheme by the symbol 7

Given that krotovinas in soil profiles persist for a long time, we can assume that
immediately after the shelterbelt creation there was a period of activation of these animals
in the soil space allocated for the shelterbelt. We believe that this occurred during the first
years after young trees planting, when the area could still function in the mode of fallow,
grass-covered land, to which the burrowing animals could migrate. Change of particlesize content in the upper layers of the soil under the shelterbelt (Fig. 2B) can be interpreted
as the result of the fine-disperse granulometric fractions removal to the underlying layers
as the result of lessivage – one of the most important soil-forming processes in soils under
broad-leaved forests. Spatial distribution of granulometric fractions capable of lessivage
i.e. particles of clay and fine silt, indicates that the topsoil with the thickness of 50-55 cm
was depleted (contains less than 50 % of the total mineral base), and the layer of 50(55)130 cm - enriched with this fraction (Fig. 2B).
Specifics of the distribution of organic carbon and carbon of carbonates analyzed by the
calculation of their pools in soil layers up to the depth of 3 meters (Fig. 3). Analysis of
carbon stocks in the one-, two- and three-meter thicknesses of the studied soils shows that
differences in organic matter are found in the upper meter of soils; they are leveled when
considering organic carbon stocks in the 3-meter soil strata. In terms of carbon stocks of
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carbonates, the trend of leaching of carbonates from arable soils is obvious in comparison
with the nearby soils of shelterbelt. On an arable soils layer of 0-200 cm, loss of
carbonates carbon averaged 57 t / ha, and in a layer of 0-300 cm – 84 t / ha (Fig. 3).
Table 1. Space of visually determined tunnels of mole rats (% of the section area) in studied chernozems
Soils
arable land in
arable land
arable land
Layer, cm
under shelterbelt,
10 m from the in 30 m from the in 60 m from the edge,
n=2
edge, n=2
edge, n=2
n=2
0-40
10.0
0.3
3.6
0.8
40-80
66.4
44.2
50.8
50.1
80-120
46.6
35.4
57.5
36.3
120-160
18.7
7.2
23.7
10.5
0-160
35.4
21.8
33.9
24.4

Figure 3. Stocks of humus and carbonates in the layer 0-100, 0-200 and 0-300 cm of the studied soils

Among the features that change within the soil space under the shelterbelt and on adjacent
lands, the distribution of pools of thin granulometric fractions, carbon of soil organic
matter and the content of hydrolyzed nitrogen are distinguished (Fig. 4). In particular,
these three indicators were chosen as examples of the clearly expressed spatial
differentiation of soil properties from the center of the shelterbelt to its edges. Close to
symmetrical, reduction patterns (for С org. and nitrogen) or growth (for particles less than
0.005 mm) of indicators from the center of the shelterbelt to its edges are shown in the
figure 4A, C, D. These changes prove the natural character of spatial transitions of soil
properties as a result of different intensity of soil-forming processes in different locations
within the shelterbelt. Earlier, American researchers paid attention to such natural
changes in soil properties [9].
Also noteworthy is the fact that the noticeable increase in the content of mobile
phosphorus in the soils under the shelterbelt is observed not in the center, but in the edge
zones of the shelterbelt - closer to its borders with arable lands (Fig. 4 B). We consider
that it is the result of the «pumping» part of the phosphorus from arable land (which
regularly receives mineral fertilizers) in the border areas of the shelterbelt soils. These
elements can be absorbed by the tree roots of near arable lands, and then, with falling off
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leaves and branches - get into the soil. Thus, the functioning of the shelterbelts as
biogeochemical barriers that accumulate matter of agricultural amelioration in the upper
layer of soils in their edge parts and, in particular, phosphorus is carried out.

Figure 4. Average values (from triplicate for transects) in the layer of 0-20 cm of soil in arable fields
adjacent to the shelterbelt and under the shelterbelt (the space under the shelterbelt is highlighted in gray):
A - the content of hydrolyzable nitrogen; B - the content of mobile phosphorus (Р2О5); C - pools of
organic carbon; D - stocks of fraction < 0.005 mm

CONCLUSIONS
Thus, the long-term growth of the oak shelterbelt had the impact on the profile features
of chernozems. During the first years after planting young trees in place of the shelterbelt
design, when the area was still functioning in the mode of grass-covered land, chernozem
under the shelterbelt was exposed to noticeable processing by the mole rats, which was
reflected in the increase of the area occupied by those animals tunnels, especially in the
interval of depths of 0-80 cm In modern soils of the shelterbelt in comparison with the
surrounding arable soils the bulk density to the depth of 180-200 cm is significantly
reduced. In soils under the shelterbelt, the process of textural differentiation of the profile
according to the content and stocks of particles less than 0.005 mm is occurred. The
removal of these fractions was observed in the 0-50 cm layer, and their accumulation
occurred in the 50-130 cm layer. Arable soils adjacent to the shelterbelt contain less
carbonates than soils under the shelterbelt: in the 0-200 cm layer, the removal of
carbonates in arable soils averaged 57 t / ha, and in the 0-300 cm layer – 84 t / ha.
Within the shelterbelt the zonality was formed due to the differences in specificity and
intensity of soil formation processes at different areas across the shelterbelt transverse
profile: in the center of the shelterbelt the maximum intensity of accumulation for
hydrolyzable nitrogen and C org, as well as the maximum removal of fraction <0.005 mm
have been detected. In the edge parts of the shelterbelt in the soils the maximums of
mobile phosphorus content were ascertained.
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ABSTRACT
In order to identify the evolution stages of the natural environment of the Western Caspian
Sea Area in the second half of the Holocene, the burial mound soils were analyzed in the
main and intake burials of the Bogomolnye Peski Mound. The soil samples were studied
with the help of spore-pollen and phytolith analysis.
Keywords: archaeological pedology, burial mounds, paleogeography
INTRODUCTION
The ancient ethnic groups migration and changes in economic activities of various
population groups are frequently associated with climatic changes. Adaptation to
changing living conditions, a change in food sources led both to the formation of new
signs of human body and to a new socio-cultural turn of the history: new tools, different
types of housing, construction of the first settlements, etc. The use of a set of naturalscientific methods allows both reconstructing the features of the natural environment in
the past and the related features of migration, resettlement, changes in the type of
economic activity and lifestyle of ancient peoples. The most striking and frequently the
only evidence of the identity of the culture of ancient people are burial complexes,
mounds. One of the natural archives that can save information about the environmental
conditions of the past are soils buried under the mounds of these burial complexes.
Isolation from external environmental factors ensures good conservation of the buried
soils. A comparative analysis of the properties of soils buried under archaeological sites
of different ages allows us to examine in detail the changes in the natural environment
and its individual components over time. In addition, soils are able to store a whole range
of additional features of non-pedogenic origin, which can be used for a more detailed
reconstruction of the features of the palaeoenvironment. Thus, spores and pollen of plants,
phytoliths, faunal remains, etc., are preserved in the soil profile. Consequently, the soil
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profile can be considered as a kind of data archive containing unique information about
the features of the past conditions.
LOCATION
The western part of the Caspian lowland is located in the southeast of European Russia
and is a young accumulative sea plain, lowering from the foot of the Ergeni hill to the
coast of the Caspian Sea from heights of + 48- + 50 meters to -26- - -28 meters above sea
level.
To study the main stages of the evolution of the natural environment in the second half
of the Holocene within the Western Caspian, joint soil-archaeological studies of the burial
mantis Bogomolnye Peski were conducted in the Enotaevsky district of the Astrakhan
region.
The mound occupied a mesoscale elevation in the relief - a sand dune. Dunes were located
in the relief chain, stretching from the church in Prishib village to the church in Nikolsky
village, which is why the area was called Bogomolnye Peski (Praying Sands) (Pic. 1).
Between the dune chains there are mesoscale recessions in the relief represented by dry
channels.

Figure 1. Location of the mound in the mound burial ground Bogomolnye Peski.

According to natural zoning, the study area is confined to the South Sarpinsky lowland
[1]. In the eastern part, the study area is adjacent to the Volga, in the western part it is
crossed by the southern part of the Sarpinsky shallow gully. Hypsometric marks were
about 0 meters above sea level. A speciality of the Late Khvalynsk marine and deltamarine plain is the presence of aeolian sand dunes and wind-scoured basins. The parent
rocks are the Late Khvalynsky marine and alluvial-marine sands and sandy loam,
underlain by the Khvalynsky sandy clay deposits.
The Sarpinsky trough stretches from north to southeast and is an ancient Volga branch
formed by the last transgressive phases of the Caspian Sea. According to some
geomorphologists, the ancient arm of the Volga may have acted during the most powerful
phases of the New Caspian transgression. At present, a series of Sarpinsky lakes
connected by lintels, lakes and estuaries of the Davan Valley and the famous Baire
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hillocks located within the delta of the former branch reminds about the existence of the
Volga branch in the Western Caspian in the past.
The climate is characterized as temperate, sharply continental, with high temperatures in
summer, low temperatures in winter, large annual and summer daily amplitudes of the air
temperature, low precipitation and high evaporation. On the research area brown desertsteppe soils are zonal.

Figure 2. Landscapes of the research area

METHODS AND AIM OF STUDY
Caspian lowland cover the period of the second half of the Holocene (5000 years) when
an ancient burial rite of the dead appeared among ancient ethnic groups. The first mound
was built in the early Bronze Age by representatives of the Poltava stage of the Pit Grave
culture (~4,500 yrs BP).
The studied mound “Bogomolnye Peski - 1” is a vivid example of a unique monument
since it was originally built in the Bronze Age, then it was completed in the Early Iron
Age, and in the Middle Ages nomadic tribes also made burials there.
Archaeologists discovered in the mound a rich burial of an elderly elite representative of
the Sarmatian society. His height was almost two meters. Gold jewelry was found in the
burial. The burial is dated the second century AD - the Middle Sarmatian period of
Sarmatian culture. The grave pit was covered with wooden flooring. The skeleton was
found at the depth of about 1.5 m from the ceiling in the elongated position on the back.
The body was covered with a canopy, embroidered with gold plaques. Also, in the burial
were found ornaments in the shape of a horse's head, a belt buckle and a belt tip. All the
jewelry made of gold, some of the items inlaid with turquoise. The found artifacts
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obtained during the mound excavations will replenish the collection "Gold of Sarmatians"
of the Local History Museum in Astrakhan.
The height of the studied mound was 85 cm and its diameter was 35–40 (43) m. As noted
earlier, the mound was built in the early Bronze Age by representatives of the Poltava
stage of the pit culture (about 4500 years ago). The first construction of the mound dates
back to that time. The second mound construction, overlapping the first and extending
beyond the main mound, was built in the early Iron Age by representatives of the Middle
Sarmatian culture in the interval of the 1st – 2nd centuries AD (about 2000 years ago).
During the field studies, 6 soil profile cuts were made within the limits of burial mound
soils of different age and 3 profile cuts in similar topolithological conditions (Pic. 3).

Figure 3. Excavation of “Bogomolnye Peski” mound

As it is known, transgressions and regressions of the Caspian Sea play a significant role
in the formation of the peculiarities of the Caspian lowlands. The most complete diagram
of the climatic fluctuations in the Holocene in the Western part of the Caspian lowlands
and, calculated according to these data, displacements of the landscape zones are
presented by E.A. Spiridonova [2]. According to her research, pre-boreal (10200-9500
years ago) and boreal (9500-8000 years ago) periods are characterized as a stage of
semiarid environment with a tendency to increase aridization. The Atlantic period (80004500 years ago) is characterized by frequent changes in hydration and heat supply. Thus,
the beginning of the Atlantic period (7800-5500 years ago) coincides with the sharp
aridization of the climate, resulting in the change of northern semi-deserts and steppes
into the southern deserts. The period 5200 - 4500 y.a. is singled out as a climatic optimal
holocene, which was caused by a decrease in heat supply and increased hydration and led
to widespread distribution of grassland steppes at that time. The amount of precipitation
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during this period increased by 75-100 mm. The subboreal period (4500-2500
y.a) features two main peaks of climate aridization: 4200-3900 and 3200-2900 years ago,
when the first segment of time is characterized as the most xerothermal phase, which
entailed the change of cereal and grassland steppes to ceral-haze deserts. The sub-Atlantic
period (from 2500 years ago to the present) is characterized as the stage of the most stable
climatic situation, it was complicated by small changes of landscape zones towards
desertification under the impact of increasing heat supply in the time segments 2000-1900
y.a and 1100-900 y.a against the background of prevailing landscape zones (Picture 4).

Figure 4. Chronology and synchronization of paleogeographic and archaeological events of the Western
Caspian in the Holocene. Legend: steppe 1 - grassland, 2 - cereal, 3 – low bush; desert 5 - sagebrush, 6 coniferous-low bush, 7 - halophytic-low bush, 8 - cereal-haze.

RESULTS
Palynological method was used to study background soil samples and two samples of
burial soils of different ages. The palynological complex of the background soil reflects
the semidesert type of landscape and is characterized by the absolute dominance of pollen
from herbaceous plants (more than 90%), predominantly goosefoot (16.5%) and
wormwood (more than 57%). In the woody part of the spectrum (in the amount of less
than 10%), the most pollen is birch (2.9%) and pine (2.8%); pollen of pedunculate oak,
willow, alder, and wahoo Euonymus verrucosus was found singly. With the exception of
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pine pollen, which travels vast distances from the producing source, all the other plants
listed above are found within the floodplain communities on the studied territory.

Figure 5. Soils spore-pollen diagram. 1- background (Ас-10f-19), 2 – burial soli of 2000-years of age
(Ас-4p-19), 3 – buried soil of 4500-years of age (Ас-3п-19)

Analysis of the pollen spectrum revealed that in both fossil soils the tree pollen content is
higher than in the background, which indicatin a significant reduction in the area of
floodplain forests in the region at present. In the palyno spectrum which characterizes the
paleo soil, formed 4500 y.a., was registered particularly large amount of birch pollen
(more than 12%, 4 times more than in the background). The paleo soils buried 2000 years
ago, contain large amounts of oak pollen (8.8%), which may indicate great participation
of oak in floodplain forests at this time. In the same soil there is most of the pollen of
coastal-aquatic and aquatic plants (bur reed, mace reed, lilies), spores of sphagnum and
hypatic moss of the Riccia species, that live in stagnant water. The revealed spectrum
indicates that the area of the point mound was flooded during the flood. In addition, in
the paleo-soil of 2000 years of age, against the background of the dominance of pollen
wormwood and gauze, there is pollen of cultural cereals and cornflower blue Centaurea
cyanus, hard-core weed for cereal crops, which indicates the presence of agricultural
activity. Comparison of pollen spectrums of the background soil and paleo soils shows
that the vegetation cover of the territory xerophytized (pic.5).

Figure 6. Diagram of non-pollen palynomorphs. 1-background soil (As-10f-19),
2 - buried soil of 2000 years of age (As-4p-19), 3 - buried soil 4500 years of age (As-3p-19)
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The group of non-pollen palynomorphs is dominated by the spores Thecaphora, a parasite
fungus of higher plants that causes them a disease called smut. Smut fungus are
particularly harmful to cereals, affecting all parts of the plant and causing hypertrophy of
plant tissues. Spores of coprotrophic fungus Sporomiella and Sordaria, which are reliable
indicators of grazing areas, were also determined (pic.6).
The studied soils of the southern sandy semi-desert are brown arid sandy loamy soils with
the following alternation of genetic horizons: AKL - BMK - BCсa. According to the
studies, the soils of the territory are characterized by low thickness and poor
differentiation of the soil profile into horizons, weak humus accumulation, residual
salinity of parent rocks and overall low intensity of soil formation and weathering. The
sparse vegetation cover with high summer temperatures and abrupt fluctuation in the
amount of precipitation over the seasons determine the short spring cycle of formation
and decomposition of humic substances. The humus content in the upper horizons of the
soils varies in the range of 0.8–1.2%. According to the international soil classification,
the modern soils of the studies area belong to Brunic Arenosols Aeolic [3].
Morphological features of the soils buried under the first construction are characterized
by a whiteish shade in the coloring of the horizons from the surface of the soil profiles,
which indicates an increased carbonate and possible salinity. If in the first construction
(4500 years of age) the process of carbonation is observed in the form of penetrating and
white-eyed spots, the second structure did not have these features at all. The soil under
the second construction (2000 years of age) was characterized by a more brown color,
perhaps contained somewhat more humus than the soil under the first one, the whiteish
shade in the coloring of the horizons was not observed.
CONCLUSIONS
Based on the studies of buried soils we can conclude, that at the turn of the early and
middle subboreal period (4,500 years ago) within the studied territory there was a peak
of climate aridization, which led to the change of herbaceous-grassy and cereal steppes
to cereal-goosefoot deserts with a sharp decrease of the bio-productivity of the
landscapes. Changes in land cover led to migration of ancient ethnic groups. Thus,
thirteen burials were discovered in the Bogomolnye Peski burial complex.
The climatic conditions of the building periods of the first and second constructions in
mound 1 were different. Due to the very small average annual precipitation, its
intraannual redistribution becomes the most important. Winter precipitation and absence
of seasonal freezing during the arid period, such as the average Sarmatian time in the
Eastern European Plain was [4], contributed to the washing of salts in the sandy clay of
the area during the Mid-Sarmatian period. Whereas in the relatively more humid and cool
time of the Poltavka stage development of the pit culture [5], the soils froze in winter and
in summer salts displaced to the surface.
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ABSTRACT
The foehnal circulation from Cotnari is a meteorological reality demonstrated through the
statistical, cartographic and graphical analyses realized on the basis of the data processing
of a program of hourly observations made in 12 representative points of the researched
territory, carried out for 8 months. Our analyses confirm that from a thermal point of view
the foehn brings an average thermal increase of 1.3-1.5 ° C and a hygric deficit of 8-9%.
In clear cases with foehn (that represent 4.5% of the time monitored), the thermal and
hygric consequences are doubled in value.
Keywords: thermo-hygrometric sensors, urban atmosphere, topoclimates
INTRODUCTION
The foehn should be defined by its characteristics and not according to its origin [1].
Although the foehn is defined as "the wind warmed and dried by the downward
movement, generally on the sheltered slope of a mountain" [2], [The World
Meteorological Organization, 1992], the identification of the periods with foehn for each
geographical region, creates real problems for researchers. Currently, there are no
generally accepted specific value thresholds for meteorological elements (air temperature,
relative humidity of the air, air pressure, the speed or wind direction) based on which we
can classify dynamic manifestations in a particular area or region in the foehn interval
category [3].
The choice of foehn / non foehn limits is influenced by the regional synoptic conditions,
the particularities of the local dynamics and topography [4]. The previous climatological
observations and analyses are important because they have indicated, in different ways,
the existence of foehnal manifestations in a certain area. The analysis and interpretation
of the foehn is at the discretion of the researcher considering the key characteristics of
this type of wind [2]:
- the dynamics of the air and the perpendicular orientation of the wind lines when
encountering an orographic obstacle,
- the increase of the air temperature and the reduction of the relative humidity on the
slope opposite to the air circulation.
The recent European studies outline through the variety of approaches (aerological
surveys, mathematical models, IT programs, graphical simulations), the ubiquity of the
foehn where the wind lines are forced to cross a orographic obstacle. Starting from the
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MAP project (The Mesoscale Alpine Program, 1999), meteorologists from the
MeteoSWISS service established in 2008 the quantitative limits specific to the foehn
witin Central Europe (applying them to the geographical area adjacent to the Alps).
They have considered parameters such as wind direction / speed and pressure gradient
that was 4 hPa for the mountain floor (8 hPa for the adjacent terrain). These parameters
come from the MOS (Model Output Statistics) meteorological database included in the
ECMWF (European Center for Medium Range Weather Forecasts) model and were the
basis for the development of the computer program for detecting the regional foehn. In
Romania, the foehn was analyzed from both points of view of the thermodynamic theory
[5], [6], [7], [8] and hydraulic theory [9]. The regions in the country where the foehn has
a higher frequency are the sub-mountain areas protected by /from the Carpathian
Mountains shelter. To these regions are added the hilly peaks that oppose the dominant
circulation. From this last category we stopped at the top of the Hârlău-Tudora Hill, where
the manifestation of the foehn is demonstrated by the previous climatic observations [7],
[8], [9] and the use of the land for viticulture purposes.
MATERIALS AND METHODS
Study area

Figure 1. Geographical position of Cotnari area

The Cotnarilor area is located in the northeast of Romania, between Siret Valley and Prut
Valley, in the northern half of Iasi County. The study area is developed on an altitude
difference of 328 meters (between 391 m in Humosu Hill and 63 m in Erbiceni locality
located on the Bahlui river valley), longitudinally about 1 ° (between 26 ° 35 'longitude
E to Tătăruşi in the west and 27 ° 30 'longitude E to Rediu in the east) and 10' latitudinal
(between the locality Deleni located in the northern extremity at 47 ° 27 'lat. N and the
locality Rediu from the southern extremity located at 47 ° 12' lat.N (Fig. 1).
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METHODS
To carry out this study we used the meteorological data recorded at the Cotnari Weather
Station and the measurements of temperature (° C) and relative humidity (%) of the air,
at 12 weather stations. The recordings from the meteorological stations set up in their
own network were made with CEM DT 171 Data Logger sensors, placed in
meteorological shelters according to the regulations of the National Meteorological
Administration. The choice of places for monitoring the temperature and humidity of the
air was made on the north-south oriented posts alignments and longitudinally placed from
West to East, in representative physical-geographic conditions (river valley, slope
opposite to the advection, sheltered slope, the territory from the east of the sheltered slope
on which the foehnal influence is reflected) in order to capture the regional thermohygrical consequences of air dynamics. The weather stations arranged in the order and
the specified logic are found in Tab. 1 and Fig. 1. These are: Tătăruşi - the western slope
of the Siret river, Heci in the river bed of Siret river, Humosu on the opposite slope of the
air advection, Deleni, Cireşeni, Cucuteni, Cotnari on the hilly alignment Dealu MareHârlău and Belceşti weather stations, Focuri, Erbiceni, Movileni in the Jijia-Bahlui hilly
plain.
The name of
the weather
station
Tătăruși
Heci
Humosu
Cireşeni
Deleni
Cucuteni
Staţia
meteorologică
Cotnari
Cotnari

Table 1. Location of observation posts of Cotnari area
The code
of the
Latitude
Longitude
Geographical position
weather
(°lat.N.)
(°long.E.)
station
The western slope of
TAT
47° 21'
26° 35'
Siret river (WSS)
The minor riverbed of
HEC
47° 21'
26° 40'
Siret
HUM
WSS
47° 25'
26° 41'
The hilly alignement of
CIR
the peaaks at the west of
47° 22'
26° 50'
Cotnari (HAWC)
DEL
HAWC
47° 27'
26° 52'
CUC
HAWC
47° 16'
26° 56'

Altitude
(m)
323
217
391
269
312
233

SMC

Cotnari Cuesta

47° 22'

26° 56'

289

COT

Cotnari Cuesta
The lower plain of Jijia
and Bahlui(LPJB)
LPJB
LPJB
LPJB
LPJB

47° 20'

26° 56'

170

47° 19'

27° 05'

148

47° 22'
47° 15'
47° 20'
47° 12'

27° 12'
27° 13'
27° 21'
27° 30'

104
63
74
97

Belceşti

BEL

Focuri
Erbiceni
Movileni
Rediu

FOC
ERB
MOV
REB

We have monitored for the period 01.03.2019 - 31.10.2019 (245 days / 5880 hours) the
inter-hourly, inter-diurnal and inter-monthly evolution of the air temperature and relative
humidity in the study area. The analysis of the daily synoptic maps from the websites
www.watterbote.de, www.pogodynka.pl and www.meteoromania.ro, the aerial surveys
available on the website www.weather.uwyo., led, initially, to the identification of the
peculiarities of the foehn in area of study.
Graphic materials were created using ArcGIS, Excel 2007 and ClimateOpenAir.
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RESULTS AND DISCUSSIONS
The study is based on a certain algorithm. i) First of all, we selected the cases in which
the wind has beaten from the general western sector (SSW, SW, WSW, W, WNW, NW,
NNW). ii) Then, from the resulting database, we extracted the consecutive hourly cases
(between 5 and 20 hours) with the wind speed of over 2 m / s, considering (in agreement
with Beaufort's observations, 1805) that above this speed threshold of the wind, the
movement of the air can produce obvious foehn effects. iii) For these cases we followed
the fulfillment of other additional conditions: the increase of the air temperature and the
decrease of the relative humidity at the weather stations located to the east of Cotnari.
Later, we analyzed the synoptic maps and the aerological surveys.
Table 2. Periods with foehn in Cotnari area (01.03.2019 - 31.10.2019)

Date

01.03.2019
10.03.2019
11.03.2019
23.03.2019

Time
interval

02:3020:30
08:3019:30
07:3017:30
05:3020:30

04:3019:30
05:3030.03.2019
14:30
02:3010.04.2019
16:30
00:0020.04.2019
14:30
04:3028.04. 2019
09:30
02:3008.05.2019
16:30
25,26.05.
21:302019
14:30
00:3018.06.2019
13:30
05:3028.06.2019
20:30
00:3022.07.2019
13:30
02:3031.07.2019
14:30
00:3022.08.2019
20:30
05:3003.09.2019
16:30
02:3016.09.2019
10:30
02:3022.09.2019
13:30
00:0011.10.2019
14:30
01.03.2019-31.10.2019
26.03.2019
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No.
hours

Average
speed
periods
with
foehn
(m/s)

Maximum wind speed
(m/s)

speed

hour

direction

The
average
value of
air
pressure
periods
with foehn
(mb)

The
average
value of
air
temperatur
e
periods
with foehn
(°C)

The
average
value of
relative
humidity
periods
with foehn
(%)

18

8.5

12.0

07:30
08:00

NNV
NV

1004.1

7.0

50.1

11

8.4

14.0

13:30

V

1009.4

11.3

43.0

10

8.0

13.0

12:30

NV

1005.2

12.2

37.5

NV
NNV

1026.1

9.0

32.0

NV

1017.0

5.4

71.9

NV

1025.8

12.6

55.8

10:30
14:30
15:30
08:30
13:30
05:30
04:30

15

7.9

10.0

13

5.0

6.0

9

6.5

7.0

14

5.2

7.0

07:30

NV

1007.4

15.9

65.6

NV

1029.2

8.5

73.1

V

1007.9

15.6

67.5

NV

1013.9

9.3

75.7

V

1014.1

12.6

55.8

NV

1017.9

22.9

74.7

NV

1013.9

21.3

52.9

14

3.5

4.0

03:30
11:30

5

3.5

5.0

06:30

14

10.4

14.0

17

5.8

8.0

13

4.5

5.0

15

8.7

10.0

13

4.3

8.0

03:30

NV

1019.4

23.3

69.0

12

5.8

8.0

09:30

NNV

1008.1

24.9

67.2

NV

1023.6

21.9

69.4

NV

1015.5

24.8

61.8

V

1018.0

14.8

60.8

V

1022.5

14.2

58.2

V

1021.0

13.8

66.5

1016.0 mb

15.0°C

60.5 %

20

8.0

10

11

5.0

7.0

8

4.7

7.0

11

4.5

7.0

14

5.2

7.0

266

6.2

04:30
06:30
05:30
07.30
07.30
10.30
05:30
17:30

02:30
05.30
11:30
12:30
03:30
05.30
04:30
05.30
06:30
08:30
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Based on our own observations, for the period 01.03.2019-31.10.2019, were identified,
in the current stage of the research, twenty periods with foehn (Table 2) during which we
noticed more particularities of the weather parameters.

Figure 2. Annual frequency of counts by wind direction (%)

1.The western circulation was dominant, during the analyzed period 01.03. 2019 - 31. 10.
2019, in the air dynamics with an average percentage of 58% (Fig. 2, Fig. 3). This
circulation, in accordance with the NNW-SSE arrangement of the major lines of the relief,
favors air foehnization in the eastern sector of the study area. The synoptic maps of
Europe indicated in periods with foehn, advancements of western air masses to the east
and south-east of the continent. In what concerns Romania, the western air climbs the
Oriental Carpathians and flows towards the Siret Pass. In this low altitude space, the air
can sediment on anticyclonic time with clear weather and atmospheric calm favors the
thermal inversions or it can climb the western hills toward the Moldavian Plain. The low
altitudes of the orographic barrier, of only 400 - 500 m (Dealul Mare Hârlău-Tudora 587
m) and the presence of the low subunits: Şaua Vorona (N) and Şaua Ruginoasa (S), do
not favor a major overheating as it happens in the Sub-Carpathians of Curve. , Făgăraş
Depression, northwest of Oltenia or Alba Iulia-Turda Corridor.
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Figure 3. Day/night frequency of counts by wind direction (%)

2. The incidence of foehn periods did not exclude, according to the dominant dynamics,
any of the eight analyzed (Fig. 4). The maximum number of cases with foehn was
recorded during spring and the minimum during summer. March was characterized by
identifying six periods with foehn and the most representative hourly interval with gusts
and wind speeds over 10 m / s (42 hours). In August, a foehn episode was identified,
characterized by the rapid increase of air pressure at the Cotnari weather station, from
1020 to 1025 mb / between 00:30 and 11:30 and thermal differences over 10.0 ° C /
between 05:30 and 10:30 at the observed weather station located to the east of Cotnari,
respectively: Belceşti, Erbiceni, Focuri, Movileni, Rediu.

Figure 4. Monthly frequency of counts by wind direction (%)

220

International Scientific Conference GEOBALCANICA 2020

In selecting the beginning of the hourly intervals with foehn, the increase of the wind
speed was taken into account, the foehnal intervals ending with a reduction of the speed
at the initial values. The high frequency of the foehn was highlighted between 03:30 and
12:30, during which gusts of wind speeds of over 10 m / s were recorded, characteristic
especially of the sunrise hours between 05: 30-08: 30 (Fig. 5a, Fig. 5b).

Figure 5a. Average hourly frequency of wind speed
at Cotnari Weather Station (01.03.2019-31.10.2019)

Figure 5b. The real distribution of wind speed (m / s) from the
theoretical distribution at Cotnari Weather Station (01.03.2019-31.10.2019)

3. After monitoring for 8 months (between 01.03.2019 at 00:30:00 and 31.10.2019 at
23:30:00) the temperature and relative humidity of the air for the 12 weather stations
located to the west and east of Cotnari and processing the data from the field, we were
able to capture several aspects.
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Figure 6. The thermal field at the height of 2 m from Cotnari surroundings - the average
situation between 01.03.2019 at 00:30:00 and 31.10.2019 at 23:30:00 - above;
thermal profile between the western and eastern extremities of the investigated territory - below

In terms of thermal changes, we noticed the very strong increase of the air temperature
from average values around 14.5 - 15 ° C to the west and near the main hilly peak on
which Humosu weather station is located, up to 17 - 17.5 ° C between Cotnari and
Belcești, to the east of the main hilly alignment responsible for the genesis of the foehnal
circulation (Fig. 6). Taking into account the average altitude gap of 232 m between
Humosu and Cotnari-Belcești weather stations, the average thermal difference of 2.5 ° C
between them and the average thermal gradient value of 0.46 ° C / 100 m specific to the
Moldavian Plain [10 ], we can assign the additional thermal difference that exceeds by
1.3 - 1.5 ° C the value of the vertical average thermal gradient (which is 1 ° C / 232 m) of
the foehnal air circulation.
In terms of hygrometric changes, the effects of the foehn are transposed by decreases of
almost 8 - 9% of the average humidity values between the Humosu and Cotnari - Belcești
weather stations, under the conditions in which the vertical vertical gradient specific to
the Moldavian Plain (0.5% / 100 m - [10] it would indicate for the same territory value
decreases for this element of only 1% (Fig. 7).
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Figure 7. The relative humidity field at the height of 2 m from Cotnari surroundings - the average
situation between 01.03.2019 at 00:30:00 and 31.10.2019 at 23:30:00 - above; the hygric profile
between the western and eastern extremities of the investigated territory - below

The foehnal effects are felt more strongly in thermal and hygric plane to the east of
Humosu over a distance of about 35-40 kilometers (Figs. 6 and 7), up to the CotnariBelcești localities. To the east of the Cotnari - Belcești weather stations, towards the JijiaPrut valleys the temperature drops slightly, and the humidity also increases slightly, the
foehnal effects fading.
Analyzing Fig. 8, which represents the situation of the distribution of the average values
of air temperature and humidity in the space related to Cotnari for the entire studied
period, we can see the materialization of a turning point in the temperature and humidity
of air at Humosu, a geographical landmark in the east, where the foehnal circulation
becomes a reality through from its thermo-hygric effects. These influences are stronger
until Belcești and then gradually fade as the distance from Cotnari - Belcești increases.
The characterization of the foehn in Cotnari, during the 8 months (between 01.03.2019 at
00:30:00 and 31.10.2019 at 23:30:00), is in the beginning stage of the researches, and
these will be completed later by more case studies and for a cumulative period of two
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years (March 2019-March 2021). In this way, valuable topoclimatic conclusions will be
drawn regarding the dynamics of the air in the investigated area.

Figure 8. The temperature (°C) and air humidity (%) distribution at a height of 2 m
in the geographical area of Cotnari between 01.03.2019 at 00:30:00 and 31.10.2019 at 23:30:00

The topoclimatic information will be supplemented by the longer term climate research
(1960-2020), with the inclusion in the analysis of data from the Cotnari weather stations,
but also of other weather stations located near it (Botoșani, Iași, Roman, Suceava).
Case study regarding the foehn produced on 11.10.2019
Proceeding to a more detailed investigation of one of the 20 foehn cases mentioned (Tab.
2), we could observe that in the typical situations with foehn, the temperature increase on
the E-SErn slopes of the Moldavian Coast is higher in the direction of the Cotnary locality
than indicates the average meteorological statistics (Fig. 6 and Fig.7). According to the
data and the cartographic / graphical representations, the air temperature increase due to
foehn (and which was added to the one due to the average vertical thermal gradient of
almost 1 ° C to 200 m altitude difference) was in this case of 3.5 ° C (Fig. 9 ), and the
decrease of the relative humidity due to foehn of 19% (Fig. 10). In this case we will also
add the hygric difference due to the gradient of this element (of 1% / 200 m). Hence, the
final result is that the hygric decrease between Humosu and Cotnari-Belcești can be
attribuited, in a percentage of 95%, to the foehn circulation.
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Figure 9. The thermal field at the height of 2 m in Cotnari surroundings
- the situation between 11.10.2019 at 00:30:00 and 11.10.2019 at 14:30:00 - above;
thermal profile between the western and eastern extremities of the investigated territory - below

The foehn episode unfolded between 11.10.2019 at 00:30:00 and 11.10.2019 at 14:30:00,
graphically analyzed through Fig. 11 presents a series of particularities: the starting point,
the extreme west of the triggering of the local foehn effects circulation is placed near the
Humosu weather station, the thermal and hygric effects of the foehn are amplified over a
distance of 25-30 km to the east, reaching the maximum in the perimeter of the CotnariCucuteni-Belcești weather stations, after which towards the valleys of the Jijia and the
Prut, the characteristics are markedly differentiated from the area of maximum specified
leaf influence.

225

Physical Geography

Figure 10. The field of relative humidity of the air at the height of 2 m from Cotnari surroundings
- the situation between 11.10.2019 at 00:30:00 and 11.10.2019 at 14:30:00 - up; the hygric profile
between the western and eastern extremities of the investigated territory - down

On 11.10.2019, in Europe the synoptic situation was characterized by the presence of an
anticyclonic belt developed over the Atlantic Ocean and extended in the center, south and
southwest of the continent. Northern Europe was under the influence of the Icelandic
Cyclone, the lowest pressure being in the Norwegian Sea region, and the south was
influenced by the Mediterranean Cyclone, which extended into northern Africa and the
eastern sea basin.
The Cotnari geographical area was at that time on the front of the anticyclonal belt that
occupied the center of Europe from west to east, in a position where the air circulation in
the western sector was fully favored, the local-relief geographic factor playing its role of
generator and amplifier of the observed foehn effects (Fig. 12). Consulting the meteorological data in the aerological context given by the air charts from 11.10.2019 from
Bucharest (the only ones from outside the Carpathians with rele- vance and for the
searched territory - the source of the diagrams: LRBS Bucharest Inmh-Baneasa) I could
notice the fact that the movement of the air from the target area was carried out in a
laminar flow, without significant shears and gusts (maximum wind speed was 7 m / s),
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which allowed the foehn area effects to materialize very well in the Cotnari-Cucuteni area
-Belceşti.

Figure 11.Temperature distribution (° C) and air humidity (%) at a height of 2 m
in the geographical area of Cotnarilor between 11.10.2019 at 00:30:00 and 11.10.2019 at 14:30:00

Figure 12. The synoptic situation in Europe on 11.10.2019 at 13.00 (source: www.pogodynka.pl.)

Following the air temperature evolution during the night 11.10.2019 in a wider
geographical context (the air temperature map for that interval consulted on the website:
www.meteoromania.ro), we could notice the formation of the heat island in the Cotnari
area, and at neighboring weather stations, the fact that the thermal values were lower than
in the investigated area.
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CONCLUSIONS
The foehn in Cotnari is a local wind with meteorological consequences that can not be
minimized. Monitoring for 8 months (between 01.03.2019 at 00:30:00 and 31.10.2019 at
23:30:00) the state of the weather in Cotnari area allowed us to draw important
conclusions regarding the consequences of regional and local circulation.
The total duration of the foehn in Cotnari according to our preliminary research is 4.5%
of the total observed time. The consequences of the foehn start at Humosu and reach the
Jijia-Prut valleys, but are stronger over a distance of 25-40 km east of Humosu.
The area with the greatest thermo-hygrometric impact is that around the weather stations:
Cotnari, Cucuteni, Belcești.
During the researched period, the foenal circulation led to a thermal advance of 1.3-1.5°C
and to a hygric deficit of 8-9%, in the territory situated at east of Humosu. In the period
between 11.10.2019 at 00:30:00 and 11.10.2019 at 14:30:00 the consequences of the
foehn were even more evident (the temperature increase was of 3.5 ° C in this case, and
the value of relative humidity decrease of 19% due to the foehn).
These preliminary results entitle us to continue and deepen the research regarding the
foehn in Cotnari, especially that the researched area is a vineyard of particular importance.
Acknowledgement:
This work is supported by project POCU 125040, entitled "Development of the tertiary
university education to support the economic growth - PROGRESSIO", co-financed by
the European Social Fund under the Human Capital Operational Program 2014-2020.
REFERENCES
[1] Billwiller R., Ueber verschiedene Entstchungsarten und Erscheinungsformmen des Foehns.
J.Met.Zrit, 16, pp. 204-215, 1899.
[2] Brinkmann W.A.R., What is a foehn? Quarterly Journal of the Royal Meteorological Society,
Institule of Arctic and Alpin Rechearch University of Colorado, pp. 230-240, 1971.
[3] Hächler P., Burri K., Duerr B., Gutermann T., Neururer A., Richner H., Werner R., Der
Föhnfall vom 8.Dezember 2006 – Eine Fallstudie. Arbeitsber. MeteoSchweiz, 234, pp 52. 2011.
[4] Drobinski P. et.al., Föhn in the Rhine Valley during MAP: A review of its multiscale dynamics
in complex valley geometry, Quarterly Journal of the Royal Meteorological Society, 133(625),
Institule of Arctic and Alpin Rechearch University of Colorad, pp. 897-916, 2007.
[5] Bordei-Ion N., Foehnul Carpaţilor de Curbură si distribuţia precipitaţiilor în Bărăgan, St.
Cercet., partea I-a, Meteorologie, Bucureşt, pp. 185-198, 1979, [in Romanian].
[6] Bogdan O., Un caz tipic de foehn în România, Studii şi cercetări de geografie, t.XXXVII, pp.
95-103, 1990, [in Romanian].
[7] Bogdan O., Foehnul carpatic, Univ. din Oradea, III, pag. 5, pp. 8-63, 1993, [in Romanian].
[8] Erhan E., Aspecte ale foehnizării aerului în estul României, Lucrările Seminarului geografic
“D. Cantemir”, nr. 23-24, Univ. “Al. I. Cuza”, Iaşi, pp.145-154, 2004 [in Romanian].
[9] Sfîcă L., Ichim P., Patriche C.V., Irimia L., Oană L., Cotnari vineyard- a gift of hydraulic
foehn? Lucrările Ştiinţifice, vol. 57 / 2014, seria Agronomie, Iaşi, 2014
[10] Mihăilă D., Câmpia Moldovei. Studiu climatic, Editura Universităţii Suceava, 465, 2006, [in
Romanian].
***WMO-The World Meteorological Organization, 1992
*** www. pogodynka.pl
*** www.meteoromania.ro

228

International Scientific Conference GEOBALCANICA 2020

PALEOLANDSCAPE RECONSTRUCTION BASED
ON THE STUDY OF A BURIED SOIL OF THE MIDDLE AGES
IN THE FOREST-STEPPE AREA OF THE EAST EUROPEAN PLAIN
DOI: http://dx.doi.org/10.18509/GBP.2020.26
UDC: 903.5:551.8]:551.583.7(470+571)

Tatiana Puzanova1
Fatima Kurbanova2
Gennady Starodubtsev3
Olga Rudenko4
Olga Khokhlova5

Faculty of Geography, Lomonosov Moscow State University, Russian Federation
Faculty of Soil Science, Lomonosov Moscow State University, Russian Federation
3
Kursk state regional museum of archaeology, Russian Federation
4
Orеl State University, Russian Federation
5
Institute of Physical, Chemical and Biological Problems in Soil Science, Russian Academy of
Sciences, Russian Federation
1
2

ABSTRACT
The medieval climatic optimum and the subsequent cooling of the climate over a short
time interval had a significant impact on natural conditions and the migration of the
population of the steppes of Eurasia. To identify the dynamics of forest-steppe landscapes
in the Middle Ages, buried soils under mounds in the central part of the forest-steppe zone
of the East European Plain were studied. Soils buried under mounds contain unique
information about the paleoclimatic conditions that existed in the study area in the XIXII centuries. The reconstruction of the paleo-environment is based on the analysis of
paleosols and palynological materials obtained from the upper horizons of buried soils
under the mounds. With the medieval climatic optimum of the Holocene, forests
penetrated the steppe territories and humid pedogenesis dominated; while during
aridization, of steppe features of soil formation appeared.
Keywords: buried soils, archaeological sites, Holocene, palynology, paleoclimate
INTRODUCTION
Soils buried under burial mounds are one of the natural archives that can store information
about the natural conditions of the past. Due to isolation from external environmental
factors, a kind of “conservation” occurs. As a result, in the profile of the buried soil there
are signs that retain information about the features of the natural environment at the time
of its burial.
A comparative analysis of the properties of soils buried under archaeological sites of
different ages allows us to examine in detail the changes in the natural environment and
its individual components over time. In addition, soils are able to store a whole range of
additional features of non-pedogenic origin, which can be used for a more detailed
reconstruction of the natural environment. Thus, spores and pollen of plants, phytoliths,
faunal remains, etc., are preserved in the soil profile. Therefore, the soil profile can be
considered as a kind of data archive containing unique information about the features of
past natural settings.
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Until now, the issues of climate change during the small climatic optimum and the small
ice age are rather poorly studied within the territory of the Central forest-steppe.
According to accepted chronology, a small climatic optimum corresponds to the VIIIXIII centuries AD. This period characterized by a sharp warming of the climate for most
of the northern hemisphere. The peak of warming was noted for the chrono-interval of
the X-XI centuries AD. An analysis of Russian chronicles indicates that the climate of
the European part of Russia changed significantly during this time [1]. In some periods,
during extreme natural phenomena such as droughts, climate change led not only to
famine of the population, but also to social upheaval. According to the chronicles, the
climate of ancient Russia during the period of a small climatic optimum in the X and XI
centuries was warm and was characterized by frequent droughts. From the 12th century
Russian chronicles indicate an increase in intra-seasonal and extreme climate variability:
long cold winters, long rains in the summer seasons, early freezing in late summer - early
fall. All these weather phenomena were the harbingers of the small ice age. The first third
of the 12th century is considered to be the border of the transition to small ice age. At this
time, the number of floods and summer frosts increased, which led to the death of crops
and was the cause of hunger, epidemics and population loss [1].
LOCATION
In 2019, an ancient Russian expedition of the Kursk State Regional Museum of
Archeology conducted studies of the Gochevsky archaeological complex located on the
right bank of the river Psel near settlement Gochevo, Belovsky district, Kursk region. The
area is located within the Central Russian forest-steppe province of the East European
Plain.
The natural grass-meadow steppe vegetation was mainly preserved only on the slopes of
the balkas. Steppe areas are almost completely plowed up, and the forests are mainly
represented by oakery and artificial forest belts (forest cover less than 10%). The climate
is continental. The parent rocks in the study area are Quaternary loess like loams, under
which sandy-clay deposits of Paleogene and Neogene occurred. Podzolized, leached, and
typical chernozems (75%) are predominate in this area; dark-gray forest soils prevail
under broad-leaved forests (Fig. 1).

Figure 1. Location of the study area
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METHODS AND AIM OF STUDY
Archaeological research of the Gochevsky burial ground has been carried out since 1909.
The purpose of archaeological research is to study the evolution and features of the
funeral rites of the Old Russian population of the southeast of Russia at the end of the X
- XII centuries AD. The main goal of soil and archaeological research conducted in 2019
was to reconstruct successive changes in natural conditions in the medieval era with the
use of paleogeographical methods [8].
To reconstruct the vegetation cover palynological analysis was performed in the upper
horizons of the surface soil and in 5 samples of buried soils. Since the burial mounds had
a small thickness, and buried soils could partially be involved in the modern process of
soil formation, samples were also taken from the lower part of the mound to clarify the
boundaries of the paleosol. The taxonomic identification of microfossils was carried out
using published keys and atlases [2], [3], [4], as well as electronic databases of photo
pollen and non-pollen palynomorphs (NPP database, Paldat, European pollen database,
etc.) with a use of a Motic-B1- microscope 220A at magnification × 400. Non-pollen
palynomorphs were additionally studied: organic residues of aquatic microorganisms,
spores of coprotrophic and parasitic fungi on decaying plants and roots of trees, and
difficult and indefinable spores of fungi are combined into this group. In each sample, the
number of coal microparticles, which are among the effective eco-indicators, was also
calculated. To calculate percentage ratios and build spore-pollen diagrams, the Tilia /
TiliaGraph / TGView software package [5], [6] was used. In the percentage calculation,
the sum of the pollen of trees and shrubs (AR) and herbaceous plants (NAP) - AP + NAP
is taken as 100%. The percentage of all taxa is calculated from this amount.
RESULTS
The Gochevsky burial mound is one of the largest identified and preserved monument to
nowadays in modern Eastern Europe. The investigated burial ground was built at the turn
of the X-XI - XII centuries. The entire burial ground consisted of three thousand burial
mounds, however, after intensive plowing, only areas under the forest were preserved. In
total, about 800 mounds were preserved in a small area currently occupied by deciduous
forest.

Figure 2. Excavations of the mound № 121
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The height of the mounds is about 40-50 cm, and the diameter is about 3-4 meters. The
morphogenetic properties of soils buried under 6 mounds, as well as the soil cover of the
surrounding area, were investigated within the burial complex. To carry out the natural
reconstruction of medieval landscapes, we used the method of buried and daytime chronosequences (Fig. 2).
All mounds were built at one time, the difference between them was 25-50 years. Despite
such a short period of time between the construction of burial mounds, during
morphological studies of paleosols, differences in medieval soils caused by changes in
the degree of climate humidity were noted (Fig. 3).

Figure 3. Surface and buried soils of Gochevsky burial ground. а) Surface soil b) Soil buried in the
second half of XIth century (burial mound №86), с) Soil buried in the second quarter/middle of XIth
century (burial mound №121)

The medieval climatic optimum (about 1100 years ago) was characterized not only by
higher average annual temperature characteristics compared to modern times, which were
10°C higher, but also by increased humidity. During this period, the average annual
rainfall was 25-50 mm higher [7]. The climatic optimum, which lasted until the beginning
of the XIII century, was divided by a phase of strong cooling in the XI century, during
which the average annual temperatures were 0.5°C lower than the modern ones, and the
rainfall was 25 mm lower (Fig. 4).
Palynological studies have revealed that the sample of the surface soil is most saturated
with pollen. The composition of the surface sample of the surface soil (1f-19)
characterizes modern vegetation - a broad-leaved forest of Quercus robur oak and Acer
maple with undergrowth hazel Corylus and Euonymus verrucosus. However, European
pine pollen Pinus silvestris predominant in palynospectrum, which accounts for more
than 50% of 75.9% of pollen among woody plants. Such a feature of the spectrum is
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typical for the northern forest-steppe regions and is explained by the high pollen
productivity of the pine and its high transportability by the wind (Fig. 5).

Figure 4. The average annual air temperature in the centre
of the East European Plain in the IX-XVII centuries (generalized data).

The pollen group of non-woody plants (24.1% in total) is dominated by pollen of
Asteraceae, Mara, cereals and sedges, which is consistent with the geobotanical
description of the territory (Chenopodium album, Carex pilosa, etc.). The group of
synanthropic plants in the spectrum is represented by pollen of Urticaceae, Plantago
stepposa, Artemisia cf. absinthium, chicory vulgaris, Chenopodium album, etc. The
spores of the spectrum are dominated by spores of sphagnum mosses and the lycopodium
of the annual Lycopodium annotinum. In general, the pollen composition bears sign of
xerophytization of grassy vegetation.

Figure 5. Soils spore-pollen diagram. 1- surface soil (1f-19), 2 – buried soil (3b-19),
3 - buried soil (2b-19 (1)), 4 - buried soil (2b-19 (2)), 5 - buried soil (4b-19),
6 - buried soil (5b-19 (1)), 7 - buried soil (5b-19 (2)).
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Pollen spectra from paleosols have quite significant differences both from the surface soil
and from each other. The results of the palynological analysis revealed that the common
difference between the spectra from buried soils from the surface soil is a significantly
smaller proportion of pollen from woody plants (from 26.1 to 49.4% versus 75.9%). Birch
pollen, a pioneer plant in secondary forests, predominant in the spectra of buried soils.
Birch populates areas of clear-cutting, conflagration; actively displaces pine and broadleaved plants due to high competitiveness [7].
In addition, in all samples from buried soils, a large number of coal microparticles were
recorded, as well as the presence of spores of the Gelasinospora fungi from the order
Sordariales - an indicator of fires. In the grassy part of the spectra there is dominance of
pollen from plants of arid steppes and field weeds, which indicates a significant agrogenic
load on the landscapes and, possibly, a greater warming and xerophytization, which is
also indicated by the presence of Ephedra, Euphorbiaceae, Cannabaceae pollen in the
spectra. In general, the composition of the spectra is characteristic of the forest-steppe
with sections of birch forests, meadow communities, and a significant proportion of
plowed territories.

Figure 6. Diagram of non-pollen palynomorphs. 1- surface soil (1f-19), 2 – buried soil (3b-19),
3 - buried soil (2b-19 (1)), 4 - buried soil (2b-19 (2)), 5 - buried soil (4b-19),
6 - buried soil (5b-19 (1)), 7 - buried soil (5b-19 (2)).

In the palynospectrum from the soil, buried under the mound № 86 and dating from the
2nd half of the 11th century (2b-19), the pollen of birch dominates (more than 40%),
which may indicate the presence of a birch-oak forest at the moment of the burial. In the
pollen spectrum from 3b-19 sample, the pollen of herbaceous plants accounts for more
than 72%, of which almost 50% is pollen of Asteraceae and chicory, which indicates the
presence of open space: at the time of the construction of the mound, this was a plot of
steppe or arable land. In the 5b-19 sample, the maximum content of Cannabaceae pollen
was recorded, which can be interpreted as a signal of hemp cultivation in the region,
which is confirmed by pollen data from neighbouring sections [7]. In the same sample,
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there are especially many spores of the fungus Ustulina deusta, which parasitizes on
decaying dead wood.
The group of non-pollen palynomorphs is poorly diverse in composition - only soil algae
Pseudoschizea are abundant, as well as spores of the coprotrophic fungi Sporomiella and
Sordaria, which may indicate the proximity of the pasture zone (Fig. 6).
CONCLUSIONS
Buried soils vary in the depth of penetration of the quartz grains (siltans), which is the
main feature for the studied soils, which can be used to judge the climatic differences
during the burial. The most “humid” soil in the short chronological series of is the soil
buried under mound barrow № 86 (2b-19), and the least moistened profile under barrow
№ 121 (3b-19). Apparently, climatic fluctuations for such a short period of time as 25 and
50 years led to a small transformation of the already formed, well-differentiated soil
profile, however, similar topographic conditions, the formation of all soils on the same
loess material, and the location on the territory of one forest massif allows us to consider
the climate as the main variable characteristic. Since the soils buried under the mounds
and the surface soil have a similar “forest” appearance, it can be assumed that before the
construction of the mounds in the Middle Ages there was a clear cutting of the forest.
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ASTRACT
This research seeks to investigate the nature and change of the roles of non-state armed
groups in the Middle East, in particular, with a focus on Kurdish, Shiite and Islamic State
groups. In order to understand the degree of transformation in the military geopolitical
space in the Middle East, it is necessary to clarify and solve new empirical and analytical
perspectives on the impact of important actors in the region, namely ISIS, YPG and Shia
Militia. By analyzing them in depth, in detail and with multiple facets, we can offer new
aspects regarding the changes of the outline of sovereignty, geopolitics and ideology,
especially after the Arab uprisings after December 2010 (Arab Spring). In general, this
analysis contributes to the study of geopolitics with a violent impact, of studies of a
critical nature on security and of international relations, in particular through the pursuit
and research of the ideologies and strategies of the new non-state armed actors. The
bibliographic analysis and the mediated or direct contact with the different geopolitical
realities of the contemporary world have led us to the idea that the (militarized) worldwide violence after the end of the cold war has undergone profound changes in its nature,
intensity and spatial dynamics.
Keywords: non-state armed actors, military geopolitic, security, violence, spatial
dynamics.
INTRODUCTION
The main idea of this analysis is that the (militarized) world-wide violence since the end
of the Cold War has undergone profound changes in its nature, intensity and spatial
dynamics. The number of armed conflicts in 2018 was slightly higher than in 2017 and
much higher than ten years ago. The number of victims registered during this period was
below average compared to the period after the Cold War. A key issue remains the
internationalized conflicts - civil wars with foreign parties involved - in which, in 2018,
the majority of the victims were registered.
The New Middle East is an enigma inside a puzzle. The emergence of non-state armed
actors (ANSA – Armed Non-State Actor) was one of those guessing that can hardly be
solved with the "key" of national and international interest. From suicide bombers to
foreign fighters, the phenomenon has become an essential ingredient of the alarming and
dangerous agenda in the Middle East and around the world. Even though ANSA presents
direct challenges regarding the nature of the states and the strategic balance between the
regional states, these are not a new phenomenon in international politics. The existence
of such actors was a serious security issue in the Middle East long before the Arab Spring
[1].
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The Gulf was long penetrated by foreign powers, which they included in modern times,
but were not limited to the Ottoman, Russian, British, US, and in a much more limited
sense, Turkey, France and the Netherlands. The present era was largely defined first by
the influence of the British Empire until 1971 and then by the US era, which is beginning
to move in its later years [2].
The Gulf has remained a strategic hub for the last two hundred years. It first served as a
gateway to the British Empire for the assurance and service of Imperial India. Since
World War II, it has served as the focal point of the world's energy markets. The United
States has played a vital role in ensuring not only the Arab states in the Gulf since Britain
left the sub-region in 1971, but perhaps more importantly, the Strait, even in times of
conflict, which has probably become the central nervous system of the Gulf. global energy
markets [2],[3].
The Gulf is undergoing a series of profound changes at national, regional and
international level. At a pivotal moment in its history, the moment when the balance of
power between foreign powers moves from an order dominated by the US to one that
witnesses the growing influence of China, Russia and India [2-4].
METHODOLOGY
The main method is the analysis of bibliographic and webography sources, especially of
the websites specialized in the analysis of armed conflicts and organized violence. Based
on the statistical information provided by these sources, we established a database that
allowed statistical and cartographic analyzes and synthesis.
Study area

Figure 1. Research area - Location of the Middle East

The area of study that our research will focus on is the Middle East (Fig. 1), which is a
transcontinental region that includes Western Asia (excluding the Caucasus), the whole
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territory of Turkey (including its European part) and Egypt (which is in the North Africa).
The term has become broader as a replacement for the term Near East (Far East) since the
early 20th century. The broader concept of the "Great Middle East" (or MENA) also adds
the region to the Maghreb, Sudan, Djibouti, Somalia, Afghanistan, Pakistan and
sometimes even Central and Trans-Caucasian Asia. The term "Middle East" has led to
some confusion over its changing definitions over time. However, we will rank the 16
states we know belonging to this region.
Statistical data used
The main sources of information were: World Bank, SIPRI – Stockholm, ACLED (The
Armed Conflict Location & Event Data Project) and Uppsala University. The problems
encountered in the realization of the database (still in work) was the lack of geocodes in
the initial databases and the difficulty of understanding and ordering the metadata.
The database was created at the state level for the period 1989-2018 regarding the value
of the defense budget, the flows at regional level of the arms trade, the number of nonstate conflicts, the actors involved, the interactions between them, the location of events
(latitude x longitude Fig. 2), the number of deaths - fatalities (Fig. 3), the type of events
divided into 6 categories - for the last four years 2014 - 2018 (battle, explosions / remote
violence, protests, riots, strategic developments, violence against civilians).

Figure 2. The spatial distribution of events between 2014-2019 and their density.
Source date: ACLED 2018

Through statistical and cartographic analyzes of the databases based on studies conducted
by independent institutions, our research performs a classification of the types of armed /
militarized violence registered in the world space and their dynamics after the
disappearance of the ideological blocks. The replacement of ideological interests with
economic or political interests, as major causes of the initiation and unfolding of military
(militarized) conflicts, has changed both their nature and intensity, but especially their
geographical manifestation. From the direct / indirect military / militarized conflicts

241

Socio-economic geography

between the ideological blocks or between the national states, there has been a gradual
transition to infra-national, intra / inter-regional, inter-ethnic, intra / inter-confessional,
even inter-civilizational conflicts, if they were to we believe the thesis launched in 1993
by Samuel S. Huntington. Military confrontations of systemic and symmetrical type have
made more and more room for the a-symmetrical and non-systemic ones, usually of the
dyadic type, which mobilize, together with governments, different groups, factions or
organizations more or less clandestine.

Figure 3. Types of events related to fatalities for the year 2014-2019
Source date: ACLED 2018

RESULTS AND DISCUSSIONS
Since 2008, the peace level of the countries of the world has deteriorated. In this period
there were only two years when world peace improved. The decline of the peace index
for this decade was caused by a wide range of factors, including the increase of terrorist
activity and the intensification of conflicts in the Middle East. The Middle East and North
Africa region remains the least peaceful in the world. However, despite the ongoing
armed conflict and instability in the region, it has become a little quieter over the last year.
Most of the improvement has taken place in the field of security, especially in terms of
the impact of terrorism and the number of refugees fleeing conflict [5],[6].
The combined military expenditures of the countries (according to SIPRI data) in the
Middle East region for which the data are available in 2017 increased continuously
between 2009 and 2015, resulting in a total increase of about 41%. However, with the
decline in oil prices, military spending in these countries decreased by 16% between 2015
and 2016. Their spending increased again in 2017, by 6.2%, but their total was still 11%
higher. small than in 2015 [7].
From the point of view of the percentage of GDP allocated for defense, several areas of
importance can be distinguished, among which the Middle East is one of those (Fig. 4).
Middle Eastern states are willing to allocate a considerable share of gross domestic
product to the military budget. This clearly shows how the states in this region see their
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military position. For Saudi Arabia, this percentage points to the focus on its main
competitor, Iran. In addition to this, the war in Syria and Yemen forces the countries
around them, in addition to increasing military spending, the acquisition of new weapons
to achieve their goals.

Figure 4. Military expediture in the Middle East in 2018. Source date: SIPRI 2018

Figure 5. Arms imports by states in the Middle East in 2018. Source date: SIPRI 2018
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Imports of weapons by the Middle East countries (Fig.5) increased by 87% between 20092013 and 2014-2018. Four of the top ten weapons importing countries in 2014-2018 were
in the Middle East: Saudi Arabia, which received 33% of arms transfers to the region,
Egypt (15%), the United Arab Emirates (11%) and Iraq (11%). The United States
provided 54% of total arms transfers to the region, Russia 9.6% and France 8.6% [7].
Imports of weapons by some Arab Gulf states increased sharply between 2009-2013 and
2014-2018. Among the key reasons for these increases were mutual distrust between Iran,
on the one hand, Saudi Arabia and the UAE, on the other; the war in Yemen, which began
in 2015; and since mid-2017 hostile relations between Qatar, on the one hand, and Saudi
Arabia and the UAE, on the other.
Competition for regional hegemony is a fact of life in the international system and is very
well defined in this region of the world - whether there are long-standing rivalries such
as those between Iran and Iraq [8] or more current rivalries such as Iran and Kingdom of
Saudi Arabia [9]. An important part of this hegemonic competition is represented by the
states that sponsor violent groups as part of a tender to revise or maintain the status quo
[10]. As a result of the civil wars and / or the use of military force by foreign powers, four
countries in the region (Yemen, Iraq, Syria and Libya) are represented as failed states,
which are able to provide sanctuary for many of the most violent and violent resistance
of non-state actors (VNSA), along with the wide assortment of criminal gangs and war
profiteers. What has appeared in a more virulent form in the region since 2001 [11],
however, is the entry of the disruptive force of the transnational VNSA whose radical
Islamic political and social vision for the region requires the violent transformation of the
Islamic world from the house of Islam, of the country and peoples of the Middle East.
Several states in the Middle East region do not have a monopoly on the use of force within
their borders and this means that, at the moment, the VNSA has a vital and decisive power
during the political events in the region. The degree or level and current nature of conflicts
in the region seem to further degrade the power that the state has. This allows not only
the large VNSA to influence the politics of the region, but also the multitude of hundreds
of other groups that also act as critical factors in the course and speed of political change.
To paraphrase Hobbes, life in the Middle East seems to be even shorter, even more brutal
and seemingly hopeless.
There are a wide range of groups operating in the shadow of larger Islamic mass
movements and serving as strategic paramilitary partners for more established VNSAs,
such as Hamas or Hezbollah. The nature of their affiliation is generally intended to be
dark in order to grant a certain level of political immunity to different persons of
significant character. Groups such as the Palestinian Islamic Jihad (PIJ) [12],[13] and the
Al Aqsa Martyrs' Brigade (AAMB) [12],[13] have persisted for decades, but they remain
clandestine and maintain very limited and exclusive membership. In addition to the
violent actions taken by groups at an isolated level, they often also serve as strategic
partners for other larger groups that are designed as mass movements. There are also
several groups that act as local agents of foreign governments, such as Iran or
transnational actors, such as Al Qaeda.
Islam inspires the political views of all four organizations that I will try to focus on in this
research. But, as usual, every organization / institute translates different Islam into
political and violent actions. All four groups (or their partners) were taken and detained
at one point of violence. All are capable of competing with both rival VNSAs on the
battlefield or with Western-style military forces in conventional combat. The four groups
are:
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1. Hamas - a Sunni Islamist Palestinian group formed in 1987, which is dedicated to
forming an independent Palestinian homeland.
2. Hezbollah - A Lebanese Shiite Islamic group formed in 1982, dedicated to the political
rights of the Shiite community in Lebanon and to discouraging Israel.
3. Al Qaeda and its affiliates (AQ) - a transnational Sunni Salafi Jihadi group whose core
was formed in 1988 after the Soviet-Afghan war, focused on restoring the caliphate, but
more on the defensive jihad to defeat the "enemy". Far from it, they claim to have been
the main cause of the oppression of Islamic believers - that is, Western powers, such as
the US, who support Middle Eastern leaders, whom they consider to be apostates.
4. Islamic State of Iraq and Syria (ISIS) and its partners - A Sunni Salafi-Jihadi group
formed as a spin off of Al Qaeda in 2014. They focused on establishing the Caliphate in
the very near term and prosecuting of global offensive jihad to expand the geographical
area of the Caliphate.
CONCLUSION
VNSA plays a decisive role in Middle East policy. Our research has focused on a number
of established organizations over time, which have succeeded in creating campaigns
supported by strategic anti-government violence to achieve their political goals and
visions, through various means such as terror use, guerrilla warfare, conventional
punishment and war to provoke governments to certain territories. Syrian nationalist
groups trying to overthrow the Assad regime and Islamic nationalist groups such as
Hamas and Hezbollah are focused on state-building projects within the internationally
recognized boundaries of their particular states. However, the transnational Salafi-Jihadi
movements and their networks of expanding partners are pursuing a truly global jihad and
throwing the state's best-known boundaries into irrelevance. They are trying to separate
the Middle East and the international order, as we know it, to model it according to their
interpretation of the ideology of the founders of Islam. The civil wars in Yemen and Libya
have continued unabated since 2011, leading to an even deeper failure, allowing a variety
of VNSAs to flourish and govern fragments of these countries.
VNSAs are formidable challengers of the legitimacy and security of the existing state
system in the Middle East and of those who govern these states.
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ABSTRACT
Tourism today is a leisure activity of the common people and tourists visit for its natural
and attractive beauty. Lake Ohrid, located between Republic of Macedonia and Albania
is an ancient spectacular quality of lake water among long-lived lakes of the world. Due
to this fact, the lake is also known as a “Museum of Living Fossils”. Initially, this study
emphasis on the resident’s response about social, economic and environmental impacts
of tourism. Furthermore, evaluated the tourists profile and the environmental orientation
of tourists visiting the vicinity of Ohrid and Struga. Primary data were collected on the
basis of quantitative and qualitative responses of tourists through questionnaire. In
addition, secondary data were also collected from the official website of Ministry of
Tourism and different journals and books that are included in this research work. In
SWOT analysis, the tourism was evaluated on the internal strengths and weaknesses that
would improve or reduce its capacity to attract visitors. Likewise, the external
environment can initiate various opportunities or threats of Ohrid and Struga tourism.
According to the survey, it revealed most of the respondents have negative perceptions
for social impacts of tourism, although they are fascinated to meet people especially from
foreign countries. With regards to economic impacts, tourism does have positive impact
that lead to the development of their economy. However, crowded public places, traffic
jamming and noise pollution were found to be the negative aspects of environmental
impacts. The findings also indicate that Ohrid and Struga are currently in its development
stage and could provide suggestions to Ministry of Tourism based on SWOT Analysis. It
is expected that the present study will help to develop the sustainable and management of
tourism in Ohrid and Struga, Republic of Macedonia.
Keywords: Lake Ohrid, Struga, Tourism impacts, SWOT analysis
INTRODUCTION
Tourism is the world's fascinating industry. With the continuous development of tourism,
the impact on the environment is frequently emerging, including both negative and
positive phases. Lake Ohrid, located between Macedonia and Albania (Fig. 1), is an
antique lake in the world, the only one long-lived lakes in Europe that have providing
around-the-clock freshwater for more than 1 million years [1], [2] and [3]. It ports a large
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number of relict and endemic species [4] and [5]. Lake Ohrid is momentous not only in
scientific field but also an economic perspective, therefore the lake and the Ohrid town
were protected by UNESCO [6]. Furthermore, annually up to 50,000 tourists visiting the
Lake Ohrid [7].
Tourism is exclusively dependent on the environment. Assets from mother nature
(beaches, seas, mountains, lakes, rivers etc.) and man-made resources (historic cities,
heritage buildings and sites, memorials etc.) act as the primary source of tourism [8]. A
little filth of the primary sources is expected to a degeneration of tourism activities. The
present study is based on the intention to promote sustainable tourism based on visitor’s
responsible and awareness about the environment at a destination. The study takes into
account different profile of the tourists visiting and their knowledge about the
environmental orientation. Finally, to identify the perceptions of residents toward social,
economic and environmental impacts of tourism. Local communities are known as the
key stakeholders in leisure and tourism management. Plethora of studies have been
carried out by researchers to develop their countries, taking into considering the
importance of resident’s feedback in tourism.
AIMS AND OBJECTIVES
The present study is constructed on responsible tourist activities to support ecological
tourism performs in Ohrid and Struga. The study has the following objectives:
1. To investigates tourists profile and the environmental orientation among tourists
visiting.
2. To estimate the local people perceptions toward social, economic and environmental
impacts of tourism in the vicinity of Ohrid and Struga.

Figure 1. Aerial view of survey area - Ohrid and Struga
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THE METHODS OF THE STUDY
Research design
The present survey follows the sequential explanatory research design in mixed research
methods. As a result of Creswell [9], mixed methodology involves the use of both
qualitative and quantitative approaches to create it stronger method.
Scale development
According to Iqbal Ahmad Bhat [10], in tourism studies the five-point Likert scales used
as the most common scale in tourism where respondents are supposed to expression their
agreement or disagreement with a statement regarding a certain object.
Instrumentation
To improve the data collection instrument (questionnaire) which should be immaculate
and logical. In the present study the questionnaire was prepared keeping in interpretation
of the study area and related works conducted before based on the literature review. Bagri
& et al [11] and Pereira [12] were found useful in constructing the questionnaire. The first
section of the questionnaire is based on the tourist’s profile and the environmental
orientation among tourists visiting. The second section uses the local people perceptions
toward social, economic and environmental impacts of tourism. The data has been
collected at major tourist terminals in the Lake Ohrid such as Ohrid and Struga and the
survey was conducted in the month of November and December 2019.
Sampling Size
In the present study, an overall of 300 questionnaires were circulated for both tourist as
well as the local community to obtain the information at the places of visiting (Ohrid and
Struga). The number of filled in questionnaires received were 287 and were found useful
for analysis. Primary data and secondary data have been presented in this study to support
the development of tourism in Republic of Macedonia.
SWOT Analysis
A SWOT analysis is an analytical model, especially developed for numerous business
approach. SWOT stands for strengths, weaknesses, opportunities, and threats, strategy
and programs. Strengths and weaknesses are internal issues of organization and
opportunities and threats are external environmental issues. It is a descriptive study with
a qualitative approach. The purpose of this analysis is to understand the experience of the
subject such as their behavior, perception, motivation, and actions [13] and [14]. It
provides the information on how the native government should develop the tourism as
potentials. To perform the SWOT analysis, we have collected appropriate information
from the secondary data for example research journals, articles, foremost newspapers,
websites and government annual reports [14].
RESULTS AND DISCUSSION
The first part of the study detailed with profiling of tourists and the environmental
orientation. Table 1 provides the results of profiling of tourists and Figure 1 displays the
rate of distribution of environmental orientation of tourists. From 287 respondents, 53%
was from Ohrid and 47% from Struga. In Ohrid, Male and female respondents created
50% of the sample. 42% are less than 30 years old whereas 31 % are participated from
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age between 31 to 50 years old. 54% of them are married, while 46% are singles. With
reference to their educational level, 19% has secondary school qualification, 50% of the
respondents have degree as the highest level of education attained and 23% have a higher
degree. In addition to that 38% of contributed from government and private profession,
although 12% of occupation based on their own business. With respect to monthly
income, 54% of the respondents stated above €1500 while 46% of respondents indicated
a monthly income of less than €1500.
S.No.
1
2
3
4

5

6

7

Table 1. Tourist profiling in Ohrid and Struga
Percentage
Demographic
Category of
variables
respondents
Ohrid
Struga
Macedonian
4%
10%
Nationality
Foreign
96%
90%
Male
50%
56%
Gender
Female
50%
44%
Married
54%
57%
Marital status
Un-married
46%
43%
Up to 30
42%
43%
Age
31-50
31%
29%
Above 50
27%
28%
Secondary
19%
24%
Graduation
50%
54%
Education
Post-graduation
23%
19%
Others
8%
3%
Government
38%
30%
Private
38%
46%
Occupation
Business
12%
16%
Others
12%
8%
Below €1500
46%
60%
Monthly
income
Above €1500
54%
40%

Tourist profiling at Struga (Table.1), 90% of foreigners and 4% of Macedonian tourist
visiting Struga were recorded in tourist profiling. Male respondents 56% and female
respondents 44%. The martial status of the respondents 57% married and 43% unmarried. Up to 30 years old 43% of the respondents, 29% response from 31-50 years old
and 28% from above 50 years old. With reference to their educational level, 24% has
secondary school qualification, while 54% and 19% of the respondents have a degree and
a higher degree respectively. According to employment, 30% of the respondents from
government sectors, 46% of tourist have jobs in private organization. 60% of the
respondents reported their monthly income scale overhead €1500 however 40% of
respondents specified a monthly income of lower €1500.
With reference to the environmental orientation, to know the tourists understanding level
towards environment were measured on a five-point Likert scale (five-point scale) [10].
The results based on frequency distribution are given in Figure 2. The results of
distribution expressed that majority of the tourists either strongly agree or agree on the
four statements. These statements are: When humans interfere with nature, it often
produces disastrous consequences (2), Humans are severely abusing the earth (3), The
earth has plenty of natural resources if we just learn to how to develop them (4) and Does
educational background and social status play a role in tourist environmental impact
awareness? (7). It can be concluded from the respondents showed agreement to the four
statements, disagreement and neither agree or nor disagree to three statements
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respectively. As a result, it predicts the positive and negative approach towards the
environmental view [15], [16], [17] and [18].

Figure 2: Occurrence of circulation of environmental orientation of tourists

Interviews with local communities toward tourism in the area, items about economic,
social and environmental impacts of tourism were studied. Figure 3 shows community
perceptions toward the economic, social and environmental impacts of tourism. The
following economic impacts mostly positive response by local populations, such as
“tourism leads to more investment and spending”, “our standard of living is increasing
considerably by tourism”, “prices are increasing because of tourism”, and “tourism
creates job opportunities”. With reference to social impacts are generally negative
response except “meeting tourists is a valuable experience”. Findings about
environmental impacts, usually position reaction by residents is “tourism provides an
incentive for restoration of heritage”, “tourism causes crowded public places”, “traffic
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jamming, air pollution and noise increase by tourism”, and ‘tourism destroys the natural
environment”. However, the negative response of environmental impacts is “public
facilities are kept at a better standard”. As a result, there are no significant differences
between the Ohrid and Struga based on social, economic and environmental impacts of
tourism.

Figure 3. Community estimations toward tourism impacts:
A) Economic Impacts, B) Social Impact and C) Environmental Impact
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Strengths

Table 2. SWOT analysis for tourism development strategy
Weaknesses

- Possibility of high visitor
- Easy access around the center
- The present attractiveness for tourists of Ohrid
and Struga as the touristic highlights of the
country
- Short distances between the Ohrid and Struga
- Airports in tourism destinations in Ohrid
- Existing flight connections of Low Cost
Carriers to Ohrid
- Increasing number of overnights by foreigners
- Visa free entrance for the majority of the
important source markets for Macedonian
tourism
- Natural resources (mountains, lakes) and
cultural heritage
- Favorable ecological situation

Opportunities
- Increasing interest in individual travel
- Lake Ohrid has the prospective to become one
of the most popular tourism destinations in
Southeastern Europe
- Progressive development in tourism will lead
to an increasing income from the tourism
industry, will create new jobs and will
stimulate additional investment
- Use the further approach towards the EU for
the development of business tourism
- Establishment of a geopark in the region
- Opportunities for seasonal educational
activities (e.g., nature-focused summer
schools)
- With the development of tourism, traditional
handicrafts such as woodworks, carpets,
handcrafts, and ornaments can be marketed to
provide additional income to the local society

- Ohrid and Struga is still a relatively unknown
tourism destination outside the country
- High seasonality in the main vacation
destinations
- Lack of direct flight connections to Ohrid
- Limited financial and human resources within
the tourism department
- Low annual marketing budget in comparison
to other countries
- Decreasing number of overnights by domestic
travelers
- Less subsidy program for tourism attractions
facilities
- Lack of Qualified Human Resources
- Lack of Tourism Promotion
- Poor quality of some tourism facilities (e.g.
spas, camping grounds)
Threats
- Political and economic instability
- Faster and more professional development of
tourism in competing neighboring countries
- Uncoordinated development
- Insufficient financial resources for tourism
development
- Insufficient organizational structure within the
public administration
- Global crises (e.g. terrorism, refugees)
- Negative visitor Behavior

Nevertheless, on the environmental impacts, most of the respondents consider that there
will be negative impacts on the environment. For example, increased traffic jam, cramped
area, air and noise pollution and damage of natural environment by tourists during the
tourist season. Hence, many of them believed that tourism have created more jobs
opportunities to local people. With regards to social impact of tourism most of the
respondents have positive opinions and said that they are happy to meet tourists especially
from other countries. Regarding a SWOT analysis, taking into account all aspects of the
development of tourism, a SWOT analysis matrix portrays the condition of tourism in
Ohrid and Struga (Table 2). According to the SWOT analysis [19], [20] and [21], which
contribute to a sustainable development program for the region, is summarized in Table
2. The results revealed that the strengths and weaknesses of tourism reflect the internal
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factors and opportunities supported by the government, whereas threats are mostly related
to the new competitors.
CONCLUSION
Tourism has a momentous position in Macedonia, which has made a spectacular aid to
the development of economic status of the country, in addition to that, we must take care
of natural resources for sustainable tourism. For this reason, this study addresses the
issues of environmental orientation tourism and its positive and negative impacts, through
residents’ perspective about social, economic and environmental impacts of tourism.
Results showed that respondents view more favorable for economic impacts of tourism,
followed by environmental impacts and social impacts. Nevertheless, general public
believed that tourism has not yet produced sufficient financial profits for local people, on
the other hand they agreed that tourism has provided job opportunities. With regards to
the SWOT analysis, it will be useful to conduct further studies on the sustainable tourism
and suggests that Ohrid and Struga needs further value creations to develop the
outstanding tourism activities.
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ABSTRACT
The assessment of ecosystem assets is one of the most important method of developing
the ecosystem at all. It gives the opportunity to calculate the services which must be done
by humans making assets regenerate by itself. The methods for assessing the ecosystem
services include biophysical methods, socio-cultural methods, economic methods and
expert-based quantification. All of these methods should be used together. This is because
of the relationship with the specific feature of the asset and the ecosystem services that
are used for producing it. The assessment of the water can be presented like natural water
/ocean, lakes, under earth, rivers etc./ and water like a resource /material for production
of products/. Assessing the ecosystems related with water is complex concept. They are
changing by different factors both human and natural. The assessing process of ecosystem
assets in monetary term lies on the accounting methodology. Therefore, some assets
related with water can be calculated and others not.
Keywords: water assessment, water, ecosystem accounting
INTRODUCTION
Ecosystem accounts are the main source of information about our environment. They
generate non-financial and financial information that helps to analyze vital resources such
as air, water, soil and more. This analysis is caused by the increasingly difficult
opportunity for nature to reproduce itself. This necessitates further human effort to enrich
these resources. Nowadays, we are faced with a number of activities that pollute, create
catastrophic risks, extract resources from the earth's interior, create artificial ecosystem
assets that change the environment, build different infrastructure for everyday life and
industry, etc. These activities are the necessary "evil" for humanity's existence. But it does
affect our environment. The risks associated with this are water pollution, soil pollution,
disturbance of natural water runoff, gassing, flooding of territories (residential,
agricultural, industrial), loss of resources in their natural environment, etc. This is quite
abstract, as no current assessment of natural resources is made in material and monetary
aspects. The following questions are relevant to this assessment: 1. What do we measure?
2. How do we measure? The answers to the questions are sought in the application of
different methods of valuing ecosystem assets. Valuation as a method of accounting
science is associated with determining the value of an asset at a particular point in time,
taking into account its particular features and useful life. The calculation is another
method that relates to determining the value of an asset when it is initially acquired. These
are actions that involve calculating all the costs of acquiring / building / an asset before
putting it into operation. Valuing ecosystem assets is an important point in maintaining,
expanding, reproducing and using them.
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The need for water assessment
The waters as a major source of life on our planet must be rigorously monitored and
evaluated. The need for water assessment lies in its use for domestic and industrial
purposes, on the one hand. On the other hand, it is associated with cultural and heritage
features that have played historically. All this is relevant for adequate resource
management, analysis of different policies, development indicators, strategies for
sustainable development.
The need for adequate water management is becoming increasingly felt. This is due to
the industrial progress of developed countries. In addition, the gradual transition to
renewable energy and the creation of hydropower plants requires the use of water as a
resource. The construction of artificial swimming pools in certain places is a typical
example of water provisioning and their specific use. Water management includes dams
and all the infrastructure that helps reach this resource to the population and industry. It
should be responsible for a number of activities, such as increasing the water supply,
proper distribution between the population and industry, replacing the entire
infrastructure/water supply system, treatment plants, shut-off and redistributing cranes,
etc. /. All this has to do with the management of a solid financial resource. Therefore, the
assessment of the infrastructure already created is important for the future policy of the
state. Allocating additional financial resources is a matter of state policy. State policy
towards industry requires a significant volume of water, while migration of the population
from one region to another is much smaller. However, state policies with new reservoirs,
water conservation and access to water resources can most easily be sought through
economic development indicators. The use of statistical institutes in different countries
creates information that serves to analyze the extent to which water is used, which water
is used (groundwater and groundwater), which sectors use the most, at what rate water
flows. It is this information that is used to identify sustainable water development
strategies. The analysis of this information and, above all, its authenticity is of paramount
importance for the independence of a country. In this connection, the following more
important aspects can be distinguished:
- „Resource management – can be improved through the ability to assess the physical
extent of environmental depletion and degradation.
- Policy analysis – natural resource accounts help analyse the effectiveness of current
economic and environmental policies. They provide the information needed for
making better use of our resources by analysing sectoral economic performance and
measuring total natural wealth.
- Indicator development – accounting data can be expressed in alternative ways or can
be integrated with economic and social statistics to compile indicators. For example,
a comparison of the proportions of indigenous and exotic forests, or carbon dioxide
equivalent emissions per unit of groos domestic product.
- Sustainable development strategies and policies – information about environmental
and economic interactions help improve sustainable development strategies and
policies.“[1]
The need for adequate water management is becoming increasingly felt. This is due to
the industrial progress of developed countries. In addition, the gradual transition to
renewable energy and the creation of hydropower plants requires the use of water as a
resource. The construction of artificial swimming pools in certain places is a typical
example of water provisioning and their specific use. Water management includes dams
and all the infrastructure that helps reach this resource to the population and industry.
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Determining the value of these ecosystem assets is a complex process, given that they
were built many years ago and there is no adequate value assessment. The cost of
maintaining and replacing the entire infrastructure is important here. Next, the calculation
of water for the population and industry determines its consumption. The more expensive
the consumption, the lower it will be and the lower the consumption will be. Price also
directly affects the economy, as a material that serves to dissolve a number of liquids.
Consumers are the ones who pay the final price, which directly affects the country's gross
domestic product.
The need to evaluate and calculate ecosystem assets is needed to determine the value of
overall infrastructure, to outline government policies, to identify strategic goals for
sustainable development, and to identify appropriate indicators for measuring the
economy by statistical offices. Therefore, the methods of estimating and calculating water
are of the utmost importance in the analysis and interpretation of data.
Water assessment methods
Ecosystem assessment methods are a complex mechanism that deserves a comprehensive
view from different perspectives. The assessment of water, as well as ecosystem accounts,
should be considered in a given aspect. The first is physical assessments that involve
assessing the condition over a period of time. "Whatever the physical measurement unit
used for a particular asset, several important points should be noted:
- the units should be consistent and comparable over time
- different assets can have different physical units of measurement
- a stock account can be compiled, for example, by quality classes, species, or
ownership
- not all assets can have total stock volumes because they are not available or
particularly useful, for example, soil and water“ [2]
With the advent of technology, the analysis of the physical state of water will increasingly
make use of smart technologies. Building smart cities is a fact. This will create conditions
for constant monitoring of the physical state of the waters, and not only. „Smart cities in
economic and social terms are looking to the future. They are constantly monitoring
the most important infrastructure - roads, bridges, tunnels, railways, metro, airports,
seaports, communication systems, water supply, power supply, even important
buildings - for optimal resource allocation and safety.“ [3]
In addition to the physical analyzes used, economic assessment and analysis methods are
also used. Table 1 presents the valuation methods and their use.
Table 1. Summary of valuation methods and their use in ecosystem accounting [4]
Valuation method
Description
Comments
Suitability
for
ecosystem
accounting
Unit resource rent
Prices determined by Estimates will be affected by the In principle this
deducting
costs
of property rights and market method
is
labour, produced assets structures surrounding production. appropriate
but
and intermediate inputs For example, open access fisheries consideration
of
from market price of and markets for water supply often market structures is
outputs (benefits).
generate low or zero rents.
required.
Production
function, Prices obtained by In principle analogous to resource Appropriate
cost function and profit determining
the rent but generally focused on the provided the market
function methods
contribution of the valuation of regulating services. based price being
ecosystem to a market May be difficult to estimate the decomposed refers
based price using an functions.
to a product rather
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assumed
production,
cost or profit function.

Payment for Ecosystem Prices are obtained from
Services (PES) schemes markets for specific
regulating services (e.g.
in relation to carbon
sequestration)
Hedonic pricing
Prices are estimated by
decomposing the value
of an asset (e.g. a house
block including the
dwelling and the land)
into its characteristics
and
pricing
each
characteristic through
regression analysis
Replacement cost
Prices
reflect
the
estimated
cost
of
replacing a specific
ecosystem
services
using produced assets
and associated inputs.

Estimates will be affected by the
type of market structures put in
place for each PES

Damage costs avoided

Prices are estimated in
terms of the value of
production losses or
damages that would
occur if the ecosystem
services were reduced or
lost due to ecosystem
changes (e.g. as a result
of
pollution
of
waterways).

May be challenging to determine
the
value
of
the
contribution/impact
of
an
individual ecosystem service.

Averting behaviour

Prices are estimated Requires an understanding of
based on individuals individual preferences and may be
willingness to pay for difficult to link the activity of the
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Very data intensive approach and
separating out the effects of
different characteristics may be
difficult, unless there are large
sample sizes.

This
method
requires
an
understanding of the ecosystem
function underpinning the supply
of the service and an ability to find
a comparable “produced” method
of supplying the same service.

than an asset – e.g.
value of housing
services rather than
the value of a
house.
Possibly
appropriate
depending on the
nature of the
market structures.
Appropriate
in
principle. Heavily
used in the pricing
of computers in
the
national
accounts.

Appropriate
under
the
assumptions
(i)
that the estimation
of the costs reflects
the
ecosystem
services being lost;
(ii) that it is a leastcost
treatment;
and (iii) that it
would be expected
that society would
replace the service
if it was removed.
(Assumption (iii)
may be tested
using
stated
preference
methods.)
Appropriate
under
the
assumptions
(i)
that the estimation
of the damage
costs reflects the
specific ecosystem
services being lost;
(ii)
that
the
services continued
to be demanded;
and (iii) that the
estimated damage
costs are lower
than
potential
costs of abatement
or replacement.
Likely
inappropriate
since it relies on
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improved or avoided individual to a specific ecosystem individuals being
health outcomes.
service.
aware
of
the
impacts
arising
from
environmental
changes.
Restoration cost
Refers to the estimated The main issue here is that the costs Inappropriate
cost to restore an relate to a basket of ecosystem since it does not
ecosystem asset to an services rather than a specific one. determine a price
earlier,
benchmark More often used as a means to for an individual
condition.
estimate ecosystem degradation ecosystem service.
Should
be
clearly but there are issues in its
distinguished from the application in this
replacement
cost
method.
Travel cost
Estimates reflect the Key challenge here is determining Possibly
price that consumers are the actual contribution of the appropriate
willing to pay in relation ecosystem to the total estimated depending on the
to visits to recreational willingness to pay. There are also actual estimation
sites.
many applications of this method techniques
and
with varying assumptions and whether
the
techniques being used with a approach provides
common objective of estimating an exchange value,
consumer surplus. Finally, some i.e.
excludes
travel cost methods include a value consumer surplus.
of time taken by the household
which would be considered outside
the scope of the production
boundary used for accounting
purposes.
Stated preference
Prices
reflect These approaches are generally Inappropriate
willingness to pay from used to estimate consumer surplus since does not
either
contingent and welfare effects. Within the measure exchange
valuation studies or range of techniques used there can values
choice modelling.
be potential biases that should be
taken into account.
Marginal values from Prices are estimated by This method can use demand Appropriate since
revealed
demand utilising an appropriate functions estimated through travel aims to directly
functions
demand function and cost, state preference, or averting measure exchange
setting the price as a behaviour methods. The use of values. However,
point on that function supply functions has been termed the creation of
using
(i)
observed the simulation exchange method meaningful
behaviour to reflect (Campos & Caparros, 2011)
demand functions
supply (e.g. visits to
and
estimating
parks) or (ii) modelling a
hypothetical
supply function.
markets may be
challenging.

The ecosystem asset valuation methods presented in this way are the starting point used
to develop specific methods for assessing water. These methods are also reflected in flood
risk assessment. „It allows the application of various structural and non-structural
measures to limit the risk, covering the periods before, during and after the flood
event, and which are aimed at reducing (preventing) the potential impact of floods
occurring and reducing (mitigating) the consequences. These measures are - upstream
watershed changes(activities related to the increase of the forest area, mainly in the flat
part of the basin), introduction of zoning in spatial planning (related to legislative
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measures to limit economic activity in high risk areas), emergency planning (preparation
of adequate plans for the protection of the population based on the risk
assessment), preparedness (awareness-raising and preparedness activities of the
population in flood risk areas for adequate response), structural measures (related to
construction of dykes and corrections of river sections for the protection of important
economic sites).“ [5]
The calculation is a basic method of value estimation. It is manifested in the initial
acquisition of the asset. In this way, all costs for the construction and commissioning of
the asset are made clear. The value obtained is the value of the asset itself. Determining
the useful life of an asset is another point that relates to answering the question - how
much time can be used. The main problem in Bulgaria is the lack of such value, so the
risks associated with the valuation of ecosystem assets are of particular interest. Given
that we do not have the values of ecosystem assets built 20-30 years ago, discount factors
should be used for analysis. This includes determining the net present value of ecosystem
assets to date. Thus, if a decision is made to rent, sell, maintain the facilities, etc. their
value will be known. Analyzing the relationship between financial and non-financial
factors enables the calculation of water used for domestic, industrial, agricultural and
natural needs.
CONCLUSION
The determination of the value of ecosystem assets related to water is characterized by
the following uncertain events, namely: valuation of ecosystem services and physical
assets, valuation of ecosystem assets and services, dynamics of changes in ecosystem
services flows, the net present value of ecosystem assets, the future value of ecosystem
services. This requires the development of a system of indicators related to water
assessment and the overall infrastructure for its provisioning, transportation, and
treatment. Applying appropriate valuation methods will determine the fair value of the
water resource. This will lead somewhere to a reduced runoff as a result of unauthorized
use and loss due to outdated infrastructure. Undoubtedly, the importance of water
management will be of increasing importance to society. This will require the compilation
of financial and non-financial valuation and calculation methods to work together.
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ABSTRACT
The contemporary development of Southeastern Europe predetermines the necessity of
the existence of adequate transport connections. The linear infrastructure of Bulgaria is a
complicated system, determining the socio-economic and geodemographic development
of the country, but also determined by the level of its condition.
The political-economic dualism substantiates the variability and adaptiveness of the
attitude to transport activity conditions. The Bulgarian geopolitical space is a dynamic
area. Its fundamental frame is the transport network, predetermined by the requirements
for adequate valorization of the political-geographical position of Bulgaria.
The necessities of utilization of the European transport corridors that tangent or cross the
country have been analyzed. Some variants for tracing of the Pan-European corridors
have also been proposed. The geopolitical advantages of each one of them have been
pointed out and analyzed through the prism of the political-geographical assessment and
analysis. The possible socio-economic effect of the transformation of the territory of
Bulgaria into an active integration zone has also been discussed. Some activities for
preventing Bulgaria from turning into a European transport enclave have been proposed.
The purpose of the research has been achieved with the help of different research
methods, including system and complex approach, situation and comparative analyses
and others.
Keywords: infrastructure, Pan-European transport corridors, geographical position,
valorization, integration
INTRODUCTION
The transport integration of Bulgaria is a process that became very topical after the
political changes that took place in Eastern Europe as a whole and in the Balkans in
particular. It also determines new standpoints, concerning the transport corridors
connecting the country with the states in the region and outside of it.
In the process of globalization, socio-economic relations predetermine the necessity of
construction and optimal functioning of an infrastructure network, which will most
adequately fulfil the objective social needs. It is a precondition for the accomplishment
of the integration process. The necessity for our country to become accessible for its
neighbours and Europe requires the construction and functioning of infrastructure
corridors, whose routes, from the global perspective, are determined by the European
Union Transport Committee.
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THE PRESENT SITUATION
From the most general point of view the transport configuration is the economic grating
of the territory. However, its intensity and activation depends on political and
geographical factors. The intension for building of impressive infrastructure projects on
the territory of Bulgaria hints about the necessity our country to be included in the
European economic architecture and its willingness to suppress its internal sense of
infrastructure inferiority. It is stimulated by several significant circumstances.
First – by the process of appropriation of the Balkan space, because of its geographic
predetermination and historical past.
The orientation of Bulgaria to the semi-closed economic relations of the Eastern
economic block, where the lack of competition didn’t stimulate the building of optimal
transport network, led to the formation of centripetal transport relations and to the
construction of parallel neighbouring peripheral transport zones, which could hardly be
overcome in the conditions of opposing manners of economic communication.
Second – the relatively dynamically changing range of the countries in the region and the
connected with this process element of insecurity, spontaneity and political situation lead
to the lack of strategy for the development of the sector.
On the third place – the lack of flexible political and socio-economic management hinders
the objective extrapolation of the Balkan processes. As a result, usually we get to the
situation, in which most applicable is the tactics of “catching up”.
In the relatively uncontrolled by the EU Balkan economic space, significant role has
Turkey, whose present positions are good base for planning of more distant in the future
trade invasion of Europe. And if the Turks together with Greece have great opportunities
and their former actions show that they intend to use them, examining the transport
network of XXI century, the chance for Bulgaria not to turn into a deep hinterland is in
the effective diplomacy. At the same time the state should overcome the “borders against
transport networks” problem.
The present situation demands energetic and pragmatic actions for building of alternative
transport connections. This supposes the concentration of efforts into the following
directions:
- Accelerated development of the infrastructure connecting the country with the
European countries;
- Introduction and elaboration of the systems for combined transportation with the
participation of Bulgarian transport;
- Legislative regulation of the integration processes in European transport;
- Improvement of the transport policy and its closer binding to the development of the
European integration.
THE PANEUROPEAN TRANSPORT CORRIDORS
Evidence about the strategic and geopolitical position of the country is the fact that 5 out
of the 10 European corridors tangent or cross the territory of Bulgaria. This obliges us to
approach very soberly and in the same time dynamically when determining the routes of
the Euro corridors, as well as the consequence of their construction. The right choice will
be result of an analytical assessment (from politico-geographical and geopolitical point
of view) of the situation connected with the construction of each one of the routes.
According to M. Devedzhiev no one of the Balkan states can reveal its geopolitical
potential by itself, since infrastructure connections lose their significance if they only
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reach the borders of the country [1]. This unity is a powerful factor for the Balkan
integration, whose importance has not been fully clarified yet and is not used properly.
The opening of the national borders is not an end in itself, but a consequence of the
political reality in the Balkans. Without mutual interest and common agreement such an
opening would not be possible. And it is necessary even only because of the fact that the
share of the Balkan region in the general trade of Bulgaria is an offendingly small – just
11%. A value that predetermines its passive participation in the creation of euroregional
forms of cooperation in the Balkans.
As far as Corridor 7 still has the role of an infrastructural facade of Bulgaria, its
geostrategic significance will be revealed in some time. For the time being, it is almost
unused, because of some objective (the lack of sufficiently reliable and qualitative river
fleet, of solvent and economically motivated consumers, impossibility to conduct the
traffic during the dry summers) and subjective reasons (the river traffic, directed from
Western and Central Europe to the East has as final destination one distant from the main
consumers and still infrastructurally unprovided zone). Unfavourable for Bulgaria is the
fact that there is a parallel land route in the direction Constanta–Bucharest–Arad–
Budapest, most of it built, which now takes some of the eventual transport traffic of
Corridor 7 [4].
Infinitely complicated and difficult to comment is the situation of Euro corridor 4. Its
development was tightly connected with the situation of the second bridge on the Danube
in the Bulgarian-Romanian section of the river. Although the negotiations led to its
localization at Vidin–Calafat and they were considered a great success of Bulgarian
diplomacy, some facts make us be reserved regarding such major assessments. The first
one is connected with the condition the route to be “pulled” in Eastern direction on
Romanian territory, forming an almost 200 kilometres long arc along the valley of the Jiu
river, through the traditionally restless miners Carpathian region, as a compensation for
the Romanian agreement the bridge to be built at Calafat – in the westernmost part of the
Bulgarian-Romanian Danubian section, having in mind the fact that only 60 km upstream
the river there are two bridges on the Danube – at the “Iron Gates”. This horseshoe-like
curve is economically unprofitable for Western Europe, as well as for Bulgaria and the
end user – Greece. The fact that from our southern neighbour’s side, famous for the eager
defending of its own interests, didn’t come any reactions, makes us reach the conclusions
that Greece doesn’t take Euro corridor 4 seriously enough, and that it considers it an
alternative variant for land transport traffic to Europe.
Another is the question that the project in its initial form (with a tunnel under the Petrohan
Peak in the Balkan Mountains, and its further construction through the narrow Kresna
Gorge) is difficult to be realized. Much more profitable for Greece is the corridor
Belgrade–Skopje–Thessaloniki (along the Morava and Vardar rivers), which a number of
western economic geographers recognize as the main meridian pan-Slav transport
corridor on the Balkans. The advanced phase of its development, predestined by the radial
centripetal connections, created in former Yugoslavia, and the shorter length of the route,
give it the role of a favourite, compared to Corridor 4 on Bulgarian territory. The last one
can function justifiable only if the Albanian demographical and political expansion to the
North of the Serbian-North Macedonian border “flows” to the East of Kosovo, along the
Morava River, embraces the Western outskirts (stopping (!) at the frontier with Bulgaria)
and as a Muslim arc liquidates the existence of a straight political border between North
Macedonia and Serbia. This would question the functioning and the perspectives of the
corridor along the Morava and Vardar Rivers. Which would be extremely unfavourable
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for Greece, because thus political preconditions for the formation of a pro-Muslim parallel
axis Turkey – partially Bulgaria – “Great Albania” are created, weld together by the
relevant parallel Euro corridor. Its construction corresponds to the formation of the legal
framework of cooperation among the countries, interested in the development and the
using of a corridor like this (Bulgaria, North Macedonia, Albania, Turkey, Italy), that is
to say the Memorandum of understanding, concerning the development of Pan-European
transport corridor 8, signed in September 2002 in the Italian town of Bari.
The dynamics of the political situation on the Balkans, accompanied by the interests of
the USA and Russia in marking out the Caucasian and the Middle-Asian oil in Europe,
make the building of Corridor 8 problematic. Things get more difficult, because of the
improving political and economic relations between Greece and Macedonia, the result of
which is the opening of the oil pipe-line from Thessaloniki to Skopje. Even more, this
turns Corridor 8 into the reserve parallel Southern route on the Balkans, where undoubted
favourite is the direction Bari–Igoumenitsa–Ioannina–Thessaloniki–Kavala–Istanbul,
famous with the old Roman name “Via Egnatia”. As member of the European Union,
Greece, taking advantage of its structural funds, invests intensively capitals to get it
finalized. Another problem is the fact that the Bulgarian ports of Varna and Burgas need
reconstruction in order to be able to take the traffic from the corridor [3].
Counterpoint of the advantages that were listed, are the traditionally delicate political
relations between Greece and Turkey, of which Bulgaria should take advantage,
promoting more persistently the positive features of Euro corridors 8 and 10. The last one,
which stretches diagonally in North-East – South-East direction, is considered to be a
branch of Corridor 4 towards Serbia and a subparallel alternative of Corridor 8.
For Bulgaria the construction of transport Corridor 8 doesn’t have only economic
significance. When it gets an outlet on the Marmora Sea it will expand its influence in the
Bulgarian diaspora southern from the Strandzha Mountain. The conditions for
construction of a railway between Sofia and Skopje are extremely favourable, because it
will take place on the old route, which have been projected and built whole century. And
while from the North Macedonian side should be built 85 km road and two new stations,
26 tunnels, long 5,4 km altogether, and 43 bridges long 2,5 km, Bulgaria should build
only 1,5 km railway and equip the border tunnel [7].
Also a reconstruction of the railway Radomir–Kyustendil–Gyueshevo should be done to
increase the speed up to 130 km/h and to make combined transportation along the corridor
possible.
In order more tight economic relations to be organized, new border crossings should be
established: Berovo-Mikrevo, Pehchevo-Simitli and Delchevo-Tsarvenitsa [6].
The perspective for Bulgaria to turn into one of the biggest transport hubs on the Old
Continent seems to be very real with the accomplishment of the project for pan European
highway connecting the Adriatic and the Black Sea [2]. The construction of a stable
railway connection between the Bulgarian ports and the western border needs serious
investments, but the prospects for return in the near future are promising.
From the political-geographical overview we already made, is obvious the objective
conjuncture of our infrastructural subjectification. Among other things, the likelihood of
realization of whichever of the projects, is connected also with objective political
processes, like the speed of incorporation of our country to the European structures,
observing of preliminarily regulated international contracts, stabilization of the internal
political processes, irreversibility of our foreign-political and foreign-economic
orientation, and so on.
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Compared to all of the Euro corridors reviewed here, and in spite of its problems (the
crossing of Veliko Tarnovo, where the tunnels are not suitable for international traffic,
and the tunnel under the peak of Shipka, which is still only in discussions and on paper),
as if Corridor 9 proves to be most stable, from the point of view of the political will to be
developed, demonstrated by all the 7 states, through which it will pass. It is especially
important for Bulgaria, because it crosses our country in meridian direction almost
through its middle, and has the role of a “bearing arm”, of a “welding axis” of the socioeconomic intra- and interregional processes. Being a part of the Helsinki–Alexandroupoli
route, Bulgaria is dragged into the meridional European integration process, affecting
territories of Old Europe, as well as new lands of the European Union, and those “buffer
zones” between the continent and Russia, which although not stabilized economically and
politically, have great integration potential.
However, all of these problems are also connected with the infrastructure system within
the borders of Bulgaria. Although a lot of resources are invested in transport
infrastructure, they are scattered in different parts of the country, and it can hardly be said
that there is a consecutive policy in the construction of highways, roads and other projects,
that is bound to a long term strategy for the development of the economy, regional
development and so on. Today the inadequate development of the transport infrastructure
of Northern Bulgaria is considered to be one of the main reasons for its economic and
social lagging. This part of the country, surrounded by the Danube River to the North and
by the Balkan Mountains to the South, has just two bridges on the Danube, along the 470kilometers long river border. The 530-kilometers-long Balkan Mountains are crossed just
in three places by the railway system, and there is not a single tunnel which should
facilitate the transportation between the Northern and the Southern part of the country.
Thus, in the era of European integration and the extremely important significance of the
cross-border euroregions, because of its difficult transport accessibility Northern Bulgaria
remains isolated in this natural European crossroad. Furthermore, all this leads to negative
economic and social trends as decreasing of foreign investments and depopulation [5].
The highway network in Bulgaria also shows the same trends of development. In 2019
our country has 812 km highways, which makes up 54% of the planned high class roads.
The longest one which is in exploitation is 360 km, connecting Sofia and Burgas. The
connections with the borders are missing, so the already built parts are not attractive for
transit traffic. Some of the first class roads are not in good condition.
The European Union determined the priority axes for development of the transport
infrastructure for the period 2014-2020, and two of them pass through Bulgaria.
Basing on the analysis of the European policy, concerning the paneuropean corridors on
the territory of Bulgaria have been determined four main priorities for work:
Priority 1: most important axes for development of the paneuropean transport system –
the route Vidin–Sofia–Kulata along Corridor 4, connected with a project for
modernization of the railway in the same direction, and the Danube River (Corridor 7),
connected with a project for improvement of the navigation along the river.
Priority 2: most important axes for connection of the EU with the neighbouring countries
and regions:
- Corridor 10 – branch C, between Belgrade–Nish–Sofia–Plovdiv–Istanbul–
TRACECA;
- Corridor 8 – Durres–Tirana–Skopje–Sofia–Plovdiv–Burgas–Varna;
- sea waterways – the connections of the ports of Varna and Burgas with the ports in
Ukraine, Russia, Georgia and Turkey.
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Priority 3: European corridors, which are not covered by the main axes – Corridor 9
Bucharest–Ruse–Dimitrovgrad–Alexandroupoli.
Priority 4: additional connections of the TINA network: railway connection Mezdra–
Pleven–Gorna Oryahovitsa; railway connection Ruse–Kaspichan–Sindel; road
connection Botevgrad–Pleven–Byala; road connection Svilengrad–Burgas.
The position of the Bulgarian authorities supports the idea that Bulgaria is a bridge
between Asia and Europe, and whoever wants to travel in this direction, cannot go round
it. But these statements weren’t supported by real actions. All of the transport routes
crossing Bulgaria – for people and goods, as well as for energy resources, have alternative
variants, which shows that the crossroad position of our country is not an exceptional
advantage by itself, and in order to be, there is a lot of work to be done. The question
which of the routes will be realized depends on the determination and the willingness of
the crossed countries for compromises, by the capability of their representatives to
negotiate and to get the maximum benefits.
According to the White Paper for transport, issued by the EU, the countries should work
on the paneuropean transport network (TEN-T), transfer of cargo from road to railway,
sea and internal river transport, development of modern public transport aiming to reduce
the usage of private cars, increasing of private capital in the schemes for development of
transport [8]. Concentrated on the construction of highways, Bulgaria (and not only it)
faces the probability to miss the trends of development of modern European transport, as
this happened during the last decades with container loads, combined transport and so on.
The integration processes in Europe and the emergence of barriers of different character
(economic, political, ecological and others) requires the joint efforts of the different types
of transport for their overcoming. In this situation the significance of combined
transportation is increasing more and more. Bulgarian railway transport has the necessary
equipment to conduct the transportation of containers: specialized railway container
terminals in the stations in Sofia, Plovdiv, Stara Zagora, Dimitrovgrad-North, Vratsa,
Pleven, Gorna Oryahovitsa, as well as specialized container wagons.
The politico-geographical analysis of the economic map of the Balkans could show some
factors hindering the process of transport integration:
1. Mutual duplication of the extent of transport underdevelopment in the border
regional units. It also predetermines their comparatively identical intensity of
transport services, restricts their possibilities for transport complementation,
respectively interchange.
2. Restriction of the interstate transport communications because of the
underdeveloped peripheral infrastructure. This problem will be resolved with the
realization of international infrastructure problems (the corridors “East-West” and
“North-South”), which are going to have not only local effect. The already built bridge
Vidin-Calafat, the new border crossings (Gotse Delchev-Drama, Rudozem-Xanthi,
Zlatorgrad-Komotini, Podkova-Komotini, Berovo-Mikrevo, Pehchevo-Simitli,
Delchevo-Tsarvenitsa), the ferryboat connections (Silistra-Calarasi, Ruse-Giurgiu,
Oryahovo-Bechet, Nikopol-Turnu Magurele, Svishtov-Zimnicea, Tutrakan-Oltenita)
will lead to intensification of economic activity among the Balkan states, because
these facilities will be integrated in the transport system of whole Europe and will
cause chain perfection (or new building) of transport sections, that will form
significant meridional and parallel corridors on the Balkans.
3. Peripheral presence of the Balkan states (especially of Bulgaria) in the global
transport schemes of the “Big countries”. Evidence for that is the slow pace of the
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negotiations about the building of pipeline routes and practically the secondary role
Bulgaria got in them.
Starting point for their solvation is the formation of a national transport strategy, based
on social consensus and implemented with diplomatic sense and tact. Or in other words
in the current geopolitical situation on the Balkans it is the time for our country to “trade”
and win from its distinctive geographical position and image of politically stable country,
governed with democratic means.
CONCLUSION
In the years of imposing of geopolitical ideas for the development of the world, the
American geopolitician Alfred Mahan promotes the Atlantic doctrine, which gives the
USA the role of anaconda – the snake that while wrapping slowly up the body of its rival,
sucks out its vitality. Applied to the Balkans, all that would look like wrapping around
the body of Bulgaria of the infrastructural line highways, whose traffic, overtaking ours,
indirectly drinks up the vitality of our economy. Thus our country will transform into a
peculiar island of transport shortage, an infrastructural enclave of final autarchic type.
And the dark prognosis of a number of geopoliticians will come to existence, stating that
if Bulgaria doesn’t valorize its geographical position, it will be the sanitary revenue stamp
of the advancing pseudo-capitalism – easily accessible from outside and hardly from
inside.
If the great German geopolitician Karl Haushofer was alive, devoted to his pragmatic
feeling, would hint the governers the right answer – aspiration for crossing axis in the
heartland of the Balkans and in the heartland of Bulgaria. Bulgaria, which has always
stressed upon its geographical position, but most frequently it suffered from its position
at an “airy place” at the geographical map, today it has to make efforts to come back to
an old tradition – trade connections in all directions, basing on its convenient position as
a Balkan crossroad. If it doesn’t do that, it will be forced to remember how just until some
years ago the land connections with the Baltic states or with Scandinavia for instance,
passed through … Moscow and St. Petersburg, … and to have semi-autarchic existence
in the “backyard” of the Port of Thessaloniki.
The possibility for awaited prosperity of Bulgaria is not hypothetical. It is connected with
the realization of social communication, with the more and more offensive attitude of the
status quo to the change, with the adaptation of our transport scheme to the European one,
with the desire for economic and social extrovercy.
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ABSTRACT
The ethnic structure of the population is an index about ethnic diversity within a country.
It is one of the important characteristics of the population because it influences the fertility
attitudes, labor activity and the behavior in society. The population in Bulgaria for three
decades has been strongly deteriorated - negative rate of natural increase and immigration
rate and deteriorated age structure. The ethnicity of the population in the country be
composed of three large groups - Bulgarians, Turks and Roma. The data from the last two
censuses do not account for much difference in the values presented so far in previous
censuses and scientific developments. The higher reproductive attitudes among the
Turkish and Roma ethnic groups make impression, compared to the Bulgarian one. It is
typically for the traditions in the both ethnic groups. A precondition for stability in the
development of the ethnic structure is the so-called preferential ethnic self-consciousness,
which is defined in determining the population according to the ethnic group in whose
territory they live.
Key words: population, ethnic group, ethnic self-consciousness, labor activity, education
structure
CHANGES IN THE COUNT AND ETHNIC STRUCTURE OF THE
POPULATION OF BULGARIA - HISTORICAL OVERVIEW
The Balkan Peninsula is a territory inhabited by many ethnic and religious communities.
Along with the other characteristics, they are distinguished by different parameters of
demographic processes, which lead to irregular changes in the number of persons from
the main ethnic groups. This influences the values of their relative shares in the general
structure of the population for this purpose.
Bulgaria is no exception in its ethnic composition, the main three groups are Bulgarians,
Turks and Roma. The Bulgarian ethnic group has the highest percentage, and traditionally
the second and third places are the ones of the Turks and Roma. The Balkans are a place
characterized by frequent conflicts, mostly on religious grounds, but the country has
established mutual tolerance, which has been aided by the continued cohabitation with
different ethnicities in the past.
The census programs almost always included the category of ethnicity, with the exception
of the socialist period, during which no ethnic character was present.
The detached censuses mainly used two or three ethnographic features. Thus, the first
censuses conducted at the end of the 19th century (1887 and 1892) showed signs of
religion and mother language. The census at the end of 1900 also included the sign
"nationality". These three indications for characterizing the ethnographic composition of
the population were used until 1934 inclusive.
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At the census conducted at the end of 1946, the denomination was dropped and the other
two indicators appeared until 1975. At the 1992 census, the observational program
included the traits of ethnic group, mother language and denomination.
In order to ensure comparability of the data, the same attributes are included in the 2001
census program as well as the last of 2011. The new point to be highlighted is the
voluntary nature of the answers to these three questions concerning unlike all previous
censuses when the answers were compulsory.
Population censuses in the country have been conducted since 1881 and one of the
conditions for conducting it has been for a period of at least ten years. Due to different
political or social problems, the censuses of the population in Bulgaria have not always
followed the specified time period. After the onset of democratic change, the trend for a
ten-year reporting period has been observed. The last two censuses were conducted in
2001 and 2011, the next one will be conducted in 2021. The 17 national censuses
conducted so far give a clear idea of the population in the country during the different
historical periods, as well as the structure of its ethnic composition. Fig. 1 shows the
reported values.

Figure 1. Population of Bulgaria for the period 1900-2011
Source: NSI
Population data show that there has been a steady increase since the Liberation of the
country until 1985. From just over 2 million in 1880, the country's population reached its
highest in 1985 of almost 9 million, after which a drastic decline was observed - in 2011
the population was only 7,4 million, down 1,5 million over a 26-year period and
continuing to decline. Such reduction of population for no external reason is not observed
in another territory.
The demographic situation is still critical. The population has been declining in recent
years. The age dependency ratio continues to increase. As a result of reduced birth rates
and increasing mortality, there is a limited reproduction of the population. For the period
2001-2011 the population of the Republic of Bulgaria decreased by 564 331 people, the
average annual rate of decrease being 0.7%. 68.9% of this decrease is due to the negative
natural increase (Atanasova, Naydenov, 2016) [1]
If in economically well-developed countries from Western Europe and North America
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we see natural values of about 0 ‰, evidence of successful demographic transition, in
Bulgaria we have values of -7 ‰ in 1997 and -6,5 ‰ in 2018. These values clearly show
how deep the demographic problems are and that a working demographic policy is
essential to improve the situation. In recent years, much more has been discussed about
issues affecting the population, which has led to the prioritization of development axes in
this area.
At the first census of the population in the Principality of Bulgaria conducted as of
December 31, 1880, only religion and mother language were observed. The ethnic group
is also not observed in the next two censuses conducted at the end of 1887 and 1892.
During the unsuccessful census of the population of Eastern Rumelia at the end of 1880
and at its re-holding at the end of 1884, the nationality was included and significant
developments were made on all three indicators. Thus, out of a total of 815 951 people
living on the territory of Eastern Rumelia in 1880, Bulgarians turn out to be 590 thousand
(72,3%), Turks - 158 thousand (19.,4%), Roma – 19,5 thousand (2,4%)., and other
nationalities - 48 thousand (5,9%). The values were similar to those in the 1884 census
were 69,9% Bulgarians, 20,6% Turks and 2,8% Roma.
For the first time in the Principality of Bulgaria nationality was registered at the census
in 1900. It is found that 2,9 millions Bulgarians (77,1%), 531 thousand Turks (14,2%),
90 thousand Gypsies (2,4%) live in the country and 237,000 Jews, Armenians, Greeks,
Russians, Romanians, and more. (6,3%). (Ilieva, 2012) [2]
Throughout the twentieth century, among the population of the country, of course, with
the largest number and relative share is the Bulgarian ethnic community. Traditionally,
the second is the Turkish ethnic group, whose values vary across censuses, mainly due to
the political regimes in the country. Third is the Roma ethnic group, with a gradual
increase.
In addition to these three main ethnic groups, there are others in the
country, but with significantly less spreading and numbers. These are representatives of
the Armenian ethnic group, the Jewish, Wallachian, Karakachan, Russian, Greek,
Macedonian, Romanian, Ukrainian, as well as a significant number who have not
identified themselves. The Russian and Armenian ethnic groups are the most spread,
while the Romanian ethnic group is the smallest.
NATIONAL CENSUS 2001 - RESULTS, CAUSES
In 2001, the 16th census was conducted in Bulgaria. The results were expected and gave
a clear picture of the first decade after the democratic changes. The tendencies are for a
continued decrease of the population, and of the three main ethnic groups, it is only in the
Roma that we can see a slight increase. Fig. 2 and 3 show the numbers taken into account
in the census of the three main ethnic groups.
Compared to the previous census (1992), there is a rather dramatic decline in the total
population - almost half a million people in nine years. This was provoked mainly by the
political changes that are already opening the borders of the country and the movement
of the population is facilitated, therefore it also leads to a stronger immigration flow from
Bulgaria to the countries of Western Europe and North America. In addition, we see a
decline of about 50,000 and in the Turkish population, which in 1992 amounted to
800,052 (9,4%). This reduction is still echoed by the so-called "big excursion" that led to
the forcible eviction of more than 360,000 Turkish citizens in 1989. Since then, the
number of the Turkish ethnic group has varied around 8-9%.
The Roma ethnic group has traditionally registered an increase in numbers compared to
the values obtained in 1992, with just over 55 thousand, reaching 4,7%, which is 1%
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more. It is important to mention that variations in the number in the Roma group are
possible, because of the so-called. 'preferential ethnic self-awareness', characterized by
self-determination, with respect to the ethnic group in whose territory they live. This is
one of the reasons that the data we receive for their numbers is not comprehensive enough.
Population by ethnic groups, 2001
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Figure 2. Population in Bulgaria by Ethnic Groups, 2001
Source: NSI
Population in Bulgaria by Ethnic Groups, 2001, in %
90
80
70
60
50
40
30
20
10
0

84,0

9,4
Bulgarian

Turkish

4,7
Roma

0,8
Don`t answer

Figure 3. Population in Bulgaria by Ethnic Groups, 2001, in %
Source: NSI

The reasons for the increase among the Roma ethnic group are the tradition of higher birth
rates and the badly integration policy.
In fig. 4 depict in relative numbers the number of people from other ethnic groups in the
country. The changes in total numbers are insignificant.
In 2011, was conducted the last national census (17th in a row), which collected data on
population, housing and other indicators included in the survey. The results are alarming
because of the continued decline in population, as well as the complex worsening of
demographic indicators (population growth and migrations, high mortality, low birth rate,
age structure). An impression is made by another negative trend - the heavily aging
population. According to Naydenov and Ivanov (2016) the tendency of population aging
leads to changes in its basic age structure - under, in and over working age. Both the aging
of the population and the legislative changes in setting retirement ages have an impact on
population totals, both under working age. [3]
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This, together with other demographic problems, will in the future create serious
problems for the social and pension systems.
The total population decreased by about 550,000 in the ten years between the two
censuses. The decrease is due primarily to the high negative population growth, which is
-5.1 ‰ and continues to maintain high values. In addition, about one third of the
population decrease is due to external migration (about 30%).
Population of other ethnic groups in Bulgaria, 2001
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Figure 4. Population in other ethnic groups in Bulgaria, 2001
Source: NSI

The established demographic trends and the increased emigration in the last 20 years
affect the number of all ethnic groups in the country.
Again the leading is the Bulgarian ethnic group with 84,8%, the traditional second place
is occupied by the Turkish ethnic group with 8,8%, and on the third place is the Roma
with 4,9%. In all three groups there were no changes in their characteristic tendencies - a
decrease among the Bulgarian ethnic group, relatively equal values among the Turkish
and a slight increase among the Roma (figs. 5 and 6).
Population by Ethnic Groups, 2011
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Fig. 5. Population by ethnic groups in Bulgaria, 2011
Source: NSI

The resulting demographic data from the last census confirms general trends,
which unfortunately carried a negative sign. Population growth rates continue to maintain
high negative levels, and it is clear from the above data that they mostly come from the
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high mortality rate among the population in the country. Although health care is at a much
better level, the age structure is in bad condition, resulting in higher mortality.
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Fig. 6. Population by ethnic groups, 2011, in %
Source: NSI

Migrations is no exception and also maintains similar values to those of the previous
census. The ethnic composition of the population does not undergo drastic changes - the
values retain their characteristic trend.
SYNTHESIS OF CHANGES IN ETHNIC STRUCTURE
AND THEIR CAUSES. GOOD PRACTICES AND POLICIES
The changes in the ethnic composition of the population occurring between the two
national censuses (2001-2011) are mainly related to the continuing deepening negative
trends. We see an overall decrease in the population, of which the Bulgarian ethnic group
has the highest percentage. This decrease is mainly due to the high mortality and
emigration rates. Our country continues to maintain high mortality rates due to the
deteriorating age structure and, consequently, the expanding part of people of overworking age. Attitudes for reproduction among the Bulgarian ethnic group are also
lowered, hence the lower birth rate. This, on the one hand, is due to the rising educational
level, which marks its highest values so far in the development of the country, and, on the
other, to the social insecurity which people in fertile age are exposed.
There is also a decrease in the Turkish ethnic group compared to previous periods. The
reasons for the decline among them are mainly related to the easier travel opportunities
in Europe after our country's accession to the EU in 2007, as well as emigration to
neighboring Turkey. A characteristic feature that helps to maintain slightly higher birth
rates than the Bulgarian ethnic group is the religious values and traditions that Muslim
religion professes and which people continue to observe.
Considering the results of the last three censuses, it is concluded that the Roma ethnic
group is the only one in the country that shows an increase in its number, despite the
significant discrepancy between official statistics and scientific and empirical
demographic studies, which show even more great increase of the Roma population in
the country (Ilieva, 2013). [4]
In addition to the higher birth rate, the Roma ethnic group is also characterized by higher
mortality, lower life expectancy, but also lower educational level and economic activity.
Due to these indicators it is necessary to implement policies in the field of integration and
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inclusion of ethnicity in the social life in the country. Between the two censuses, Roma
integration issues are increasingly discussed. Since Bulgaria's accession to the EU,
various programs related to their integration have been developed. Integration programs
are also at the national level, which, however, produce the expected results by 2011.
According to Burdarov (2013) [5], the most serious problem with the Roma ethnic group
is the educational level. The high rate of illiteracy and absolute disparity in this indicator
with other ethnic communities in Bulgaria leads to the marginalization of the Roma. With
higher education in 2001 were only 0,2% of the Roma in the country, whereas in 2011
0,5%. The difference between the other ethnic groups is the most drastic in the secondary
education, where for the Bulgarian ethnic group the value is 52,3%, for the Turkish
29,7%, while for the Roma it is only 6,5% in 2001 and 9% in 2011. They have 40,8%
primary education, while 27,9% initial education. There are no major differences between
the two grades in 2001 and 2011. Unfortunately, almost 22% of the Roma in Bulgaria are
illiterate. Perhaps the biggest problem comes from the lack of trained Roma teachers,
where Roma children would be able to master the material easily.
Educational problems logically reflect directly on Roma incidence and their standard of
living. Only 38,8% of the Roma are economically active, although in this youngest ethnic
group the part of students after the age of 15 and the part of pensioners is the lowest. Only
50,2% of the economically active population are employed in the Roma, i.e. 19,35% of
all Roma over 15, while three fifths of persons over 15 are economically inactive or
61,2%.
Perhaps the most important factor can be identified for the successful integration of the
Roma into raising the educational level and stopping their marginalization in the ghetto.
The ghettoes reproduce the model of low education, isolation and discrimination. There
is a certain problem in the relations between Bulgarians and Roma. Barriers and
stereotypes have been erected on both sides that hinder integration. As Bulgarians
discriminate against this ethnic group, so do Roma who are isolated in the ghettos of fear.
One closed circle is obtained.
CONCLUSION
As a conclusion, we can say that the overall picture of the demographic situation in the
country is much worse. The data from the last two censuses clearly show a deepening
demographic crisis. It is mainly reflected in the sharp decrease in the total population in
the country, as well as the deterioration in the age structure. In addition, persistent
negative tendencies in terms of population growth rate and migrations are persistent
problems - persistently negative values. The established demographic trends and the
increased emigration in the last 20 years affect the number of all ethnic groups in the
country, as a result of which there have been no significant changes in the ethnic structure
of the population in the years between the last two censuses, according to voluntary selfdetermination. The pattern of distribution among the three main ethnic groups is
unchanged - leading the group of the Bulgarian ethnic group, followed by the Turkish and
Roma. Although the percentages are clearly maintained, the decrease in the Bulgarian
ethnic group is in absolute numbers.
According to the Roma ethnic group, as we have noted in the presentation, there is a
tendency of increase in their number, which clearly necessitates increased work on the
integration of the ethnic group. The positive thing we can emphasize is that at present
good results of the measures taken in some regions of the country.
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ABSTRACT
The issue of fertility and population reproduction has been an actual topic in North
Macedonia for years now.
The reduced birth and fertility rates, the more frequent delays of giving birth later in life,
extramarital births, and reduced fertility rates are the main indicators that are pointing out
the changes in the reproductive behavior. Such changes are due to the changes in lifestyle
and changed social norms, the changes in the economy of the country, but also because
women are more educated and emancipated compared to the past, they are getting
employed after completing their education, they are more independent and have the
freedom to choose whether, when and how many children they will have and so on.
Using some fertility indicators, this paper shows the changes and their intensity in the
period from the beginning of the nineties of the last century until the present. Some of
these indicators include changes in the number of live births, the crude and specific
fertility rates, the age at which women have a child (or first child), generation
replacement, and more.
Keywords: fertility, fertility rates, reproduction, North Macedonia.
INTRODUCTION
In the demographic changes, which are an inevitable and integral part of human life, there
are significant changes in the reproductive behavior. These changes are
often accompanied by reduced and delayed births, extramarital births, reduced fertility
and fertility rates.
Fertility is a complex demographic component and one of the key indicators of population
dynamics since it greatly influences the natural population change. It shows the real
fertility, the frequency of births in the population over a given period of time,
and thus influences the dynamics of the population change. Fertility is a reflection of the
population composition regarding gender and age; it’s a connection to the population
growth and serves as an indicator for a more detailed assessment of the contemporary
situation and a forecast of potential trends [7].
Fertility has undergone major changes in values throughout history. Namely, in many
papers that have focused on fertility research, the following conclusions are noteworthy:
1. The active female population, as a rule, has fewer children than the inactive; 2. The
population with a lower level of education coincides with the unwritten rule of a larger
number of children; 3. The lower economic power of the population is associated with a
higher number of children.
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However, fertility is a very complex demographic process that largely depends on the
individual's decision. It is very rare to find a population that has achieved fertility close
to its biological minimum, and this is due to the fact that fertility is determined by various
factors that influence it to be beyond the biological minimum [24]. Among the factors
that have more or less influence would be those that are of biological, social, economic,
cultural, psychological and other nature [18].
On the other hand, fertility is a decisive component and the most important constructive
element for the social growth of the population. Thereby, it should be borne in mind that
favorable and socially desirable fertility should be determined according to the objective
needs and possibilities of society and social development.
North Macedonia is characterized by highly pronounced demographic heterogeneity and
differences in the fertility and reproductive behavior and fertility rates. Everywhere in the
world, fertility rates have been and still are linked to social and economic
development, but in our country, the impact of non-economic factors such as ethnicity,
religion, and tradition have had a strong impact on the reproductive behavior of the
population. However, the emphasized differences in the degree of fertility, depending on
the level of education, economic activity or nationality, testify a gradual rejection of
the traditional birth model [8], in the past few years.
METHODOLOGY, DATA SOURCES AND LITERATURE REVIEW
By definition, fertility is the frequency of births of a group of women in the fertile period
of life. It is achieved by the physiological capacity or effective fertility expressed by the
actual number of live births [13]. On the other hand, population reproduction is a process
of population renewal or a process of generational replacement of the population, in
which both, birth and death have their share. In a narrow sense, the reproduction of the
population refers only to the female population, i.e. the part of the population which is
directly involved in the process of biological reproduction [13].
Therefore, observing only the number of live births over the years is not sufficient enough
to point out the changes that have occurred in fertility, fertility rates or changes in the
reproductive behavior of women. Hence, this paper focuses on the scope, dynamics, and
characteristics of live births, as well as on calculating some specific fertility rates as
important indicators for observing the development of fertility trends over the past three
decades.
The fertility rate is determined in several different ways. Often, fertility rates are
determined depending on what we want to emphasize. If we analyze the connection
between the number of live births and the total population, it means that we have
calculated the crude fertility (birth) rate (CBR (f)). According to some authors, when
calculating the crude fertility rate of a particular population, the female population aged
15 to 49 should actually be taken into account. In this time frame, that is, during this
period of 35 years, women are considered as most capable of reproduction, that is, the
most appropriate fertile age [7]. By other authors, this refers to the specific fertility rate
or general fertility rate (𝑓𝑒 ).
An important indicator when analyzing fertility is the crude rate of total fertility which
shows the number of live births per 1,000 women and men of fertile age. It is calculated
as the ratio of total live births and total female and male populations in the fertile period
of life (𝑓𝑣 ).
Also, an important indicator is the extramarital birth rate, which is defined as the number
of extramarital live births per 1,000 live births (EMBR).
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As can be observed, the most commonly considered elements taken into consideration are
the fertile period, the number of live births and female infants, as well as the number of
the female population in the fertile period. These indicators point out the gross fertility
rate (𝑏𝑓 ), or gross reproduction rate (GRR) [29]. But because every female newborn
does not reach the age when she can get married, she does not get married, or for any
reason cannot become a mother, the gross reproduction rate needs to be adjusted in order
the results to be as close as possible to the true values. The corrected values are the
net reproduction rate (NRR).
If we sum up all the specific fertility rates (referring to the specific rates for all age
groups) and divide the result by 1,000, we get the Total Fertility Rate (TFR). According
to the Population Reference Bureau, the Total Fertility Rate (TFR) is defined as the
average number of children a woman would have if she survived all of her
births or reproductive years [11]. Reproductive years refer to the age between 15 and 49
years. This rate shows the average number of children per woman. If that value is 2.1 it
means that a basic population reproduction is ensured, i.e. that there is a generational
replacement. This value is known as the critical value.
The analyses of the changes in the number of live births and calculations on the crude and
specific rates required in this study would be unimaginable without an adequate
database. Data on the number of live births and the characteristics of mothers are obtained
from the regular annual publications by the State Statistical Office, Natural Population
Change. Regarding the number of live births, it must be mentioned that when analyzing
data on the number of live births, we came across a methodological problem. Namely,
since 2004, the number of live births abroad is recorded as a separate category and thus
has an impact on the total number of births.
Data on population number and the number of women of reproductive age are obtained
from the census data (for the years in which censuses were conducted), while the most
recent data are from the publications Estimations of the Population by Sex and Age. All
these absolute and some relative data are available in the State Statistical Office database
(MakStat database) [9].
So far, in the scientific and professional literature in the country, which focuses on the
population; fertility and reproduction have been analyzed several times. In all cases, it is
an analysis of different time periods, a different territorial scope and a different scientific
approach. Part of that geographical literature includes papers by Daskalovski, about the
demographic aspects of the natural population change, in a co-authorship with Madjevikj
and Apostolovska Toshevska (2000) [3], and demographic transition, in a co-authorship
with Madjevikj (2000) [4]; followed by papers dedicated to the population natural
increase and some of its specifics, by Madjevikj (2000) [20], a paper dedicated to the
analysis of the population birth rate in the Republic of Macedonia (2004) [19], another
one on the characteristics of the fertility of the population in Macedonia (2007) [18], a
paper about the regional differences in the natural population change, in co-authorship
with Apostolovska Tosevska and Lakoska, (2016) [17], and others. One chapter
dedicated to the natural population change, more precisely the number of births can be
found in the university book "Socio-economic geography of the Republic of Macedonia"
by Stojmilov and Apostolovska Toshevska (2016) [37]. One paper by Apostolovska
Toshevska, in co-authorship with Gorin, is dedicated to the dynamics in the size and age
of the female reproductive population (2016) [2], followed by the paper on the
characteristics of reproductive behavior of Roma women (2018) [1]. Ljakoska is the
author of a paper dedicated to births outside marriage (2019) [15], as well as a paper co281
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authored with Madjevikj and Apostolovska Tosevska on the displacement of women of
reproductive age in municipalities in North Macedonia (2019) [16].
Among the other authors with a large number of scientific papers dedicated to this issue
are Jovanović (models for fertility testing) (1997) [12], Risteski (about the demographic
transition (1996) [26], about the demographic statistics (2000, 2014) [25], [24], for the
reproduction models (2005, 2007)) [28], [27], Kjurchiev, et al., for terms used in fertility
and reproduction analysis (2011) [13] and others.
RESULTS AND DISCUSSION
As part of the changes taking place in the natural population change, is the continued
decline in the total number of live births, expressed in absolute and relative terms, which
at the state level began in the mid-1990s. This trend, with some oscillations, is still taking
place nowadays. Reduced number of births also means lower fertility rates, and these
values are crucial to the generational replacement. They determine the demographic
situation in the country, the direction of the population’s dynamics, its structure and, of
course, the future demographic and overall development.
Table 1. Number of live births in the period 1991-2018 and index of change1
Year
Number of births
Basic index
Chain index
1991
34,830
100
1994
33,487
96.1
96.1
2002
27,761
79.7
82.9
2004
23,361
67.1
84.2
2011
22,770
65.4
97.5
2015
23,075
66.3
101.3
2018
21,333
61.2
92.5
Source: [30], [31], [32], [33], [34], [35], [36] and authors calculations

It is notable in Table 1 that in the period from 1991 to 2018, the number of live births
decreased by 13,497, or approximately 40%. The highest number of live births was
recorded in 1991, at the very beginning of the period we are analyzing, while the lowest
number was recorded in 2018. In the period from 1991 to 2011, the number was
constantly decreasing, and then, in 2015 there was a slight, almost insignificant increase
(1.3%), and again, in 2018 the number of live births significantly decreased. In other
words, the steady decline in the number of births is what characterizes the analyzed
period. The reduced number of births also means a decline in the crude and specific
fertility rates as well as the Total Fertility Rate.
The values of the crude and specific fertility rates, and also, the gross and net reproduction
rates in this period, mark a constant decline. The only rate at which values have increased
is that of births that occurred outside of marriage, or the extramarital birth rate (EMBR).
The process of constant decrease of the Total Fertility Rate which is below the critical
value of 2.1 since 1997, and continues to decline, indicates that it is far below the
necessary level for the basic generation replacement (see Table 2). What worries most is
Peter Mc Donald's saying that, in case the population reproduction falls below the

1

The number of live births abroad as a separate category was first recorded in 2004. Since then, the number
is constantly increasing (3,522 in 2004; 4,012 in 2011; 4,632 in 2015 and 5,019 in 2018), mainly due to the
process of emigration of young people of reproductive age.
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"magical" level of 1.5 children per woman, it can be difficult to rehabilitate it or to note
a rise of the fertility rate [39].
The birth rate below the critical value has also a major role in depopulation and
emphasized population aging. The main goal of sustainable demographic development is
the stationary population, the population of which the next generation will be the same
size as the existing one. This level of basic generation replacement means that at the
individual level, a woman in her reproductive period needs to be replaced by a female
child, i.e. that the net reproduction rate should be equal to one [23]. This rate in North
Macedonia has been below the critical value since 1995.
Table 2. Crude fertility rate and some specific fertility rates
𝒃𝒇
Year
CBR (f)
TFR
𝒇𝒆
EMBR
𝒇𝒗
1991
17.1
67.4
70.4
28.9
1.15
1994
17.2
2.23
66.7
85.4
29.0
1.13
2002
13.7
1.80
53.2
107.1
22.8
0.90
2004
11.5
1.52
44.4
122.7
18.9
0.75
2011
11.1
1.46
43.3
116.4
18.0
0.73
2015
11.1
1.50
44.6
109.6
18.4
0.75
2018
10.3
1.42
42.1
121.3
17.2
0.70
Source: [30], [31], [32], [33], [34], [35], [36] and authors calculations

GRR
1.10
1.08
0.77
0.73
0.70
0.72
0.68

NRR
1.04
0.75
0.71
0.69
0.71
0.67

In the country, the low fertility rates are the consequence of many factors, but among the
most important are family planning, getting married later in life, the more present "single
life" on one hand, and a large number of people remain living with their parents on the
other hand (social childhood), and also, the difficult socio-economic situation,
psychological factors, etc. But the low fertility rate, which basically relies on the model
of low reproduction also occurs as a result of the changes in the reproductive
behavior that is followed by the desire for fewer children, and much less as a result of
delaying marriage or not getting married at all [5], or as a result of the difficult situations
in the society, psychological and other factors [21].
Reproductive behavior of women by age – The social and demographic development
itself has brought changes in the way of thinking of modern people and changes in the
population behavior, especially among the female population. Girls today are much more
emancipated than in the past and are more likely to opt for higher education, which means
enrolling and finishing college, but also master's and doctoral studies. The educational
process is long-lasting and means that in that period it would be difficult for single girls
to decide to marry, and even more difficult to become mothers. Besides, completing an
education itself means looking for a suitable job or job opportunity, most often for jobs
that are attractive and desirable for girls, so they often choose to pursue a career before
starting a family. Education and career-building are time-consuming, so when girls start
thinking about getting married or giving birth to a child it happens at a much older age
compared to the past which means a shortened fertile period. Girls who marry at a
younger age will most likely have their first child at a younger age and by the end of the
fertile period, they will have the opportunity to have a second or even a third child. Girls
who marry and give birth to a first child at older age, are much less likely to have a larger
number of children, first, because they probably do not want a larger number of children,
but also because their fertile period is shortened and often do not have time for a larger
number of children. These changes in reproductive behavior are also related to women's
occupation, working conditions and working hours, the type of settlement girls live in,
the social environment, living conditions, place of birth (those who move from rural areas
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to the city are expected to have more children than those who were born and live in the
city), religion, ethnicity, cultural background, socio-economic conditions, and of course,
the biological potentials and the desire to extend the family tree.
The changes that have occurred in the period we are analyzing, can be observed through
the changes in the age of mothers, that is, the decrease in the number of mothers with less
than 20 years of age, 20 to 24 and mothers from the age group of 25 to 29 years, and the
increase in the number of mothers aged between 30 and 34 and 35 to 39 years.
The number of mothers aged between 40 and 49 and those over 50 has declined, but this
is probably because women had more children in the past, and it took a longer period of
time to give birth to more children. That is why mothers were often older than 40
years. Today, the number of women deciding to have more children is decreasing, so the
number of mothers at this age is decreasing.
However, thanks to the development of medicine and the new forms of assisted
reproduction, many mothers of that age become mothers for the first time. But, new
technologies cannot solve all problems and delaying births for the fourth decade of
someone’s life could have high demographic, social, and individual costs [39]. On the
other hand, it is believed that an older mother will receive prenatal care more early, she
will be breastfeeding her child as long as possible, especially in the first six months or at
least one year after she gives birth [14].
Table 3. Mother's average age at birth and average age at birth of the first child
Year
Mother's average age at birth Mother's average age at birth of the first child
1991
26.0
1994
25.9
2002
26.7
24.7
2004
27.0
25.0
2011
28.0
26.2
2015
28.2
26.8
2018
28.6
27.3
Source: [30], [31], [32], [33], [34], [35], [36] and authors calculations

In terms of changes and differences in the age of mothers, the main indicator is the
average age of mothers at the time they gave birth. Thus, in Table 3 we can see that the
age of the mother increased by 2.6 years in the period we are analyzing, and so did
the age of mothers who give birth to a child for the first time (2.6 years). In the second
case, for a shorter period, i.e., from 2002 to 2018.

Figure 1. Live births by the age of mothers and mother’s average at birth
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These data are quite worrying because increasing the female age is also associated with
an increased risk of prolonged time taken to conceive [22], [38]. Also, the latest medical
research shows that the reduction in fertility between the age of 28 and 33 is moderate
and not significant, but after 35, female fertility declines statistically significant, and the
risk of genetic damage to the fetus increases [39]. In other words, pregnancy after the age
of thirty-fifth is considered as risky and in the medical literature is known as "geriatric
pregnancy" [10].
The best indicator for the changes in the age of mothers is the specific fertility rate by
five-year age groups. The rates decline in almost all age groups, but this is particularly
pronounced among younger mothers. Thus, the fertility rate for the age group of 15 to 19
has decreased by approximately 3 times; in the age group of 20 to 24 it has decreased
by more than three times, while in the age group of 30 to 34, the rate has increased
by 0.8 times. The rate has also increased for the age group of 35 to 39 years and 40 to 44
years.
Table 4. Fertility rate by five-year age groups
𝟓𝒇𝒙
Year
< 15
15-19
20-24
25-29
30-34
35-39
40-44
1991
0.4
46.3
179.5
146.5
59.3
18.4
3.4
1994
0.3
45.6
165.7
145.5
65.0
19.1
4.2
2002
1.1
23.7
101.6
112.2
58.2
17.5
3.7
2004
0.1
22.8
90.2
109.5
58.7
18.7
3.4
2011
18.1
71.3
99.9
72.1
26.6
3.9
2015
16.4
65.0
101.0
80.9
31.0
5.5
2018
15.5
59.1
95.3
75.6
33.2
6.0
Source: [9] and authors calculations

45-49
0.3
0.3
0.1
0.2
0.2
0.3
0.4

50 <
0.1
0.1
0.0
-

Several reasons affect the increase in childbearing age. "As Eva Bernhardt puts it: the
feeling of economic insecurity, problems with partner relations and sterility has been
major factors in delaying parenting in recent decades" [39].
CONCLUSION
The complexity of historical events, social and cultural circumstances, economic,
political, and other conditions have caused significant changes and have left a strong mark
over the past few decades. They have played a key role in determining the direction,
intensity, and duration of demographic processes. All of this accompanied by the
prolonged life expectancy and reduced mortality, pushing the boundaries between the
groups of young, mature, and old population, thereby changing the age of mothers.
With the economic progress, the child has lost his or her function as a factor of social
security for parents at old age. Children today do not participate in the work and
acquisition of material resources and as the cost of upbringing a child increases, the
emotional satisfaction of individuals to decide to become parents remains the only
motivation. Therefore, individuals who still want to have children find a compromise
solution and decide to have fewer children, usually one [41].
Also, the age at which mothers and fathers decided to have a child is very different from
that in the past, especially for women. Namely, if three decades ago women were giving
birth to children at the age of 20 to 24, or 25 to 29, today this limit has been moved, so
children are usually born at age of 30 to 34, and even at age of 35 to 39 years. This means
that women who become mothers at this age for the first time are not only exposed to the
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risk of having complicated pregnancy but also, this may be their only pregnancy given
that they are at the end of their optimal reproductive period.
Although the reasons for the decline in the number of live births are not fully
elucidated, some of them include aging of the fertile contingent, unemployment rate of
women and their position in the family and society, insufficient financial security, small
homes, etc., which results in giving up on getting married and having children [6]. On the
other hand, we are witnessing the growing number of young women who want to become
mothers, but not wives, and cases when the married woman does not want to give birth. In
conditions of post-industrial society and modernization, the individual becomes selfsufficient and in a way selfish. He or she does not want to lose its privacy, they are
unwilling to change their habits, to share their living space, or to lose economic
independence [40], and therefore we can conclude that the impact of individuals’
behavior is twice greater than the sum of influence caused by biological factors.
However, when it comes to biological factors, we cannot neglect the physiological birth
ability of the population. It is a necessary condition for every birth, for its realization or
planning. Thus, one cannot talk about childbirth planning in conditions of biological
sterility that differs from conscious awareness of not having a child, where there are
physiological abilities but not a desire [12].
On a national level, in conditions of low living standards, with shifted age structure and
so on, it is difficult to expect a significant increase in the Total Fertility Rate. Occasional
short-term improvements caused by the current population policies are not enough to
seriously change this situation that can result in a reduced number of pupils in the primary
schools, emphasized depopulation, the process of disappearance of the rural population,
population aging, etc., [21]. Therefore, the analysis of fertility and its intensity, the
changes in the number and structure of live births, as well as the changes in specific
fertility rates, are necessary because of their large influence on the future demographic
development.
The demographic problems we are facing affect the entire population. As the tendency to
reduce the number of children becomes stronger, it is necessary to initiate certain
mechanisms of action, as it should be borne in mind that children who are born today
should be pupils and students tomorrow, but also, part of the labor force and pillar of
society in the future. Hence, the implementation of appropriate population policy requires
full co-operation between ministries and institutions in the system, co-operation between
state institutions and co-operation between state and local government in order to improve
the situation of the demo-reproductive processes in North Macedonia. The analysis of the
contemporary demographic conditions is of particular importance to population
policymakers, social scientists, demographers, and demogeographers, as well as for
anyone seeking to understand society, family, marriage and reproductive behavior.
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ABSTRACT
Creative economy plays an important role in the development of local communities and
regions. They also have a great polarization capacity, generating multiplying effects. The
present study makes a comparative analysis between the main Romanian cities that
candidate for gaining the status of European Capital of Culture, for 2020. These cities that
compete for this title were Bucharest (the Capital City), Timișoara, Cluj-Napoca, Iași and
Baia Mare. Among these Timișoara has been chosen for gaining this status. The
methodology is based on the study of some indicators (number of companies, employees
and the value of profit and turnover) belonging to the creative economy field. The data
used are at 4-digit level NACE codes and will also analyse the impact on its dynamic
from 2000 to 2018. The main softwares used will be the GIS and RStudio platforms. The
main results will consist on some graphics and cartographic representation of the
territorial distribution of the creative economy. Our analysis identified the strengths of
the local creative economy in the city of Timisoara, which allowed it to obtain the title of
European Capital of Culture.
Keywords: creative economy, European capital of culture, analysis, Romania
INTRODUCTION
The concept of the Capital of European Culture aims to generate a revival of regional
culture after a period of decline. Each city candidate for this title tries to offer the public
that pride that defines it. Buildings - architecture can be a solid argument, but it certainly
adds to the natural context. The status of cultural capital offers to the candidate cities
opportunities for further development, especially through the urban regeneration process
- revitalization of buildings with significance, artifacts of the periods of industrial,
economic development.
Since 1990, until now, there has been talk within the regional economic policies about
solutions such as clusters, the creative class - creative industries or high-tech industries.
At present, a new concept is emerging, that of the entrepreneurial ecosystems. These are
viewed as disinhibiting factors of growth and development potential within cities or
regions [1].
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The implications of multiculturalism play an important role in defining public policies.
Therefore, in the case of candidate cities or holders of the title of capital of European
culture, urban intercultural indicators must be considered. They are found in the three
dimensions of local cultural policies - discourse, governance and cultural content.
Creative economies contribute to establishing the partnership between local public
authorities, minorities and newcomers in the city. As such, the Council of Europe also
emphasizes the continuous involvement of urban actors, because both minorities and
newcomers have economic potential.
The cultural content of such a process and especially its size, analyzes the level and
intensity of multicultural and intercultural relations. From this perspective, the activities
of the creative economy are oriented towards knowledge, towards the development of the
capacities of understanding and acceptance of cultural differences [2].
Cities and regions are increasingly using events to drive economic growth. The concept
of Capital of European Culture promotes urban management and economic production
through culture, using social heritage and creating new jobs [3], [4], [5]. It becomes
essential for these cities to assume in the long term a creative economy, strategically
placed and competitive, in order to strengthen the urban and regional capacity in
supplying different products. It is important to point out that EU policy is trying to
contribute to increasing the standard of living at regional level [6] and reducing
disparities. That is why the activities associated with a cultural capital manifest their
regional influence, having a multiplier effect [7], [8].
Charles Landry in his work [9] highlights the existence of cultural factors that trigger the
processes and ideas that cities generate through the creative economy. Whether it is new
discoveries, new opportunities, entrepreneurship, competitiveness, creative activities are
almost indispensable in their emergence. Robert Florida's arguments for the role of the
creative economy have highlighted that growth is generated by the creative, talented class,
who prefer ethnically diverse spaces, tolerance, their concentration generating processes
and products, technology [10].
Major cultural events are considered by local economic actors as important opportunities
in stimulating economic development, in creating city branding and in supporting urban
regeneration. The stages identified in the valorization from the perspective of the status
of the cultural capital include: conceptualization and operationalization of the culture,
regeneration and urban rebranding and creation of mythical spaces; hygiene of the aspects
celebrated by the local culture; the ability of cultural strategies to provide economic
growth and social inclusion, involving residents in solving the problems of disadvantaged
communities. Being creative, the concept of culture refers to people and how they get to
interpret their own environment, local flavor and value systems. The politicization of
culture through the Capital of European Cut must have as an aim to increase the visibility
and attractiveness of the city at national, European and global level [11].
This statute must trigger a profound change in the economic policy of the city, in the
modification of the relations between center and periphery. The challenges of such an
approach are related to the tensions between the actors involved in the creation of a salable
product and the existing social reality. Culture as a factor of development must cause and
not reproduce social, cultural or economic inequalities [12].
The increase of the political dimension of the cultural sphere has been accompanied by
confusions regarding the terminology. Thus, the notion of arts became a cultural sector,
the cultural sector later became a cultural industry and the cultural industries became
creative industries. The exaggeration of the role of cultural resources in favoring the
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"creative city" [9] or the critical place that the "creative class" occupies in the rebirth of
urban economies [13] have been included in the urban rhetoric of political decisionmakers without any critical. In each candidate city there were several imaginative projects
during the application formulation, to encourage participation and generation of ideas,
which otherwise would not have occurred [14].
METHODOLOGY
The study area of the present study are the four cities of Romania, that candidate for
gaining the status of the European Capital of culture. Among them, Bucharest (the capital
city of Romania), Timișoara, Cluj-Napoca and Baia-Mare. All the last three cities are
county capital, playing an important administrative role, too. The data base used, contains
the number of companies and the employees, analysed in their evolution and structure,
both at country level and the creative economy sector. The data are at 4digit NACE code
for each economic activity.
RESULTS
As can be seen from the graph (Figure 1), the companies in the creative field are on an
upward trend. A period of beginning (2000-2007) in which the creative activities develop
organically, is followed by a period of constant growth, we could say even sustainable,
considering the annual figures. The situation can be argued by increasing the
attractiveness for foreign investments, important actors of the IT sector, relocating some
of the activities in Romania.
Number of companies
Linear (Number of companies)

100000
90000
80000

Number of employees

350000

Linear (Number of employees)

300000

70000

250000

60000
50000

200000
150000

40000
30000

2018

2017

2016

2015

2014

2013

2012

2011

2010

2009

2008

2007

2006

2005

2004

2003

2002

2001

2018

2017

2016

2015

2014

2013

2012

2011

2010

2009

2008

2007

2006

2005

2004

2003

2002

2001

0
2000

50000

10000
0

2000

100000

20000

Figure 1. Number of companies
Figure 2. Number of employees
in creative sector (Romania)
in creative sector (Romania)
Source: Project UB 1423

Trend regarding no. of companies was increasing until 2008, when the economic crisis
generates a recession, which manifested itself until 2013. From this moment until 2018
we are witnessing an increase of number of companies, at the same time with the
stabilization and consolidation of the existing ones. The growth was substantial, number
of companies in 2018 being almost 8 times higher than the no. since 2000.
Regarding no. of employees, we can observe a significant growth in the period 2000-2008
(Figure 2), with an absolute peak (for the whole period analyzed) in 2008. There follows
a period of decline that overlaps the economic crisis, no. of employees falling in 2012
below the level registered in 2007. From 2013 the upward trend starts again, but in 2018,
the 2008 level is not reached.
As can be seen in 2018, the highest share, 55% is held by the knowledge-high tech sector,
followed by the information-communications sector, 14%, which together with the 6
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percent of education, can be argued by the center status. university of the city. Cultural
and recreational activities capitalize on the rich, diverse cultural, material and immaterial
heritage. It is worth mentioning the presence in this territorial system of some emblematic
tourist regions, Maramureș Country, Lăpuș Country (Figure 3 and 4). The multicultural
context, which is a very powerful argument for obtaining the title of Capital of European
Culture, must not be overlooked either.
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From the perspective of number of employees, the highest share is found in the
knowledge-high tech sector, followed by the information and communications sector,
health and social assistance, education and tourism (Figure 5 and 6). One explanation for
this ranking would be that the economy of the territorial system has been forced to adapt
to the migration of medium and low skilled labor to EU markets. Tourism and cultural
activities are growing and represent two important options regarding the development
process.
Bucharest is seconded in the ranking of creative cities in Romania (Figure 7 and 8). The
arguments in this regard are the tradition regarding the higher education, the capital status
of Romania, one of the most important cultural centers at national and regional level. The
evolution no. of companies in the creative field followed an upward trend. There was a
syncope in 2010, as a result of the economic crisis, but the territorial system quickly
repositioned, and the growth continued. It must be taken into account the fact that
Bucharest is the headquarters of important companies in the creative field (IT, media,
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architecture, etc.), having the advantage of international connectivity through the largest
airport in Romania and providing the ultra-specialized workforce, represented by
university graduates. from here.
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The time interval 2000-2009 is noted by a constant increase of number of employees in
the creative field. In 2010 we are witnessing a sharp decline, after which the upward trend
is maintained until 2018, without reaching the value of 2009. The fact that the turnover
for 2008-2010 has been relatively constant, means that the adjustments made to make in
the face of the crisis, they focused exclusively on the workforce.
From the perspective of the structure of the creative field, there is a clear positioning of
the high-tech-knowledge sector, primarily due to the increased visibility of the city of
Bucharest in the IT field and the provision of technological solutions (Figure 9 and 10).
The second position is occupied by the information and communications sector, here the
argument being the HUB status of communications of the capital of Romania. The private
initiative in the medical field and the social assistance system is largely reflected by the
15%. Education and cultural and recreational activities have similar percentages,
supporting overall the relevance of the creative field in the context of the urban economy.
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As a structure of the workforce, the creative field proposes a distribution with a dominant
position in the knowledge-high tech sector, followed by information and
communications, health and social assistance and education and cultural and recreational
activities.
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The evolution of the number of companies in the creative field for the city of ClujNapoca, follows an upward trend with a constant evolution until 2009 (Figure 11 and 12).
In 2010 it was a time of regression, after which 2011 has regained its ascent, something
more spectacular between 2015-2018.
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The number of employees is marked by two periods of decline, 2008-2009 (economic
crisis) and 2014-2015 9 reorganization of the knowledge - high tech sector. From 2016
number of employees grows, spectacular in 2018 (Figure 13).
As in the case of Bucharest and the city of Cluj-Napoca, there is a dominant position
in the sector of the knowledge-high tech list (47%), followed at a great distance by the
field of information and communications (19%), health and social assistance (17 %),
education and cultural and recreational activities (Figure 14).
Like number of employees, the knowledge-high tech sector is in first position,
followed by information and communications, health and social assistance, cultural and
recreational activities and education.
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In the case of Timisoara, the upward trend of evolution no. of companies in the creative
field is marked by a somewhat constant stagnation period between 2008-2012, probably
due to the crisis (Figure 15 and 16). It is interesting because compared to the other
competitors (less Bucharest), which registered decreases, Timisoara kept its capital in this
regard. Certainly, the multicultural background of the city, the very diverse cultural
landscape and the bidder managed to support the creative field.
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And in the case of evolution number employees can talk about the same features as in
case no. of companies and turnover, namely that between 2008-2010 we are witnessing a
stagnation rather than a decrease of this number. Between 2012-2013, the decrease
manifests itself without significantly affecting the evolution.
The first place in terms of the structure of companies in the creative field is occupied by
the activities of the knowledge-high tech sector. The second place, at a distance, 25% is
occupied by the health and social assistance sector. It is worth noting in this regard the
increase of the role of private initiatives in this field, supported by the role that Timisoara
has in the field of medical tourism (proximity to the states of Central Europe, low prices
of medical services). In the third place is the information and communications sector
(another specificity compared to the other competitors) the last two places being occupied
by culture and recreational and education activities (Figure 17 and 18).
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As structure according to no. of employees, the ranking is changed by exchanging places
between the information and communications sector (position 2) and health and social
assistance (position 3). The last two positions and these reversed, are occupied by
education and culture and recreational activities.
CONCLUSIONS
The first decade of the 2000s is marked by a gradual increase, situation influenced by the
relocation, repositioning and reconversion of the Romanian economy. Processes in which
the creative economy activities have provided, in some cases, opportunities for the
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available labor force from other sectors of activity. The 2007-2009 interval is marked by
a spectacular growth superimposed on the economic growth at national level, an increase
based mainly on consumption.
The crisis period, the year 2010, illustrates a decrease of no. of employees of the creative
economy below the level of 2008. This dramatic decrease was followed by a constant
growth, the upward trend being maintained until the end of the analyzed period.
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ABSTRACT
The formation of the current confessional structure of the population of Bulgaria has been
a long process influenced by the peculiarities of the historical development of the country.
The adoption of Christianity, in 865, as an official religion of the First Bulgarian State
contributed to the amalgamation of the ethnic groups constituting parts of the Bulgarian
nationality formed in the X century. In this way, the new religion displaced the old pagan
beliefs and helped build a common national consciousness among the Bulgarians. As a
result, they became part of the unified – until the middle of the XI century – Christian
world. Following the Great Schism of 1054, Bulgaria and the Bulgarians remained in the
sphere of Orthodoxy. The settlement of Christian Catholics and Jews in certain parts of
Bulgaria was responsible for some diversity in the confessional structure of the population
of the country during the Middle Ages. The fall of Bulgaria under Ottoman rule (1396)
resulted in the emergence of a new confessional community, namely, the Muslim one. Its
establishment was reinforced by the deliberate policy on the part of the Sultan authorities
towards forcible Islamization of a part of the Bulgarian population. Despite its loss of
statehood for five centuries, the Bulgarian people managed to preserve their ethnic
consciousness and affiliation with Orthodoxy. The first censuses following the Liberation
of Bulgaria (1878) showed that the main part of the population had retained its Orthodox
orientation. The censuses of 1955, 1965, 1975 and 1985 did not collect information on
the population's religion. The change in the census program was a result of the influence
of the then dominant communist ideology and propaganda against religion and religious
beliefs. As a result of the democratic changes in 1989, the question on the confession of
the peopulation was included again in the Census Monitoring Programs in 1992, 2001
and 2011. As a new development in the 2001 census can be considered the voluntary
nature of the answers to the questions related to ethnicity, mother tongue and religion of
the population. The results of the latest population censuses in Bulgaria have shown that
Eastern Orthodox Christianity has retained its position as the dominant religion in
Bulgaria. Orthodoxy still prevails in 26 of all 28 administrative districts of the country.
The confessional communities of Muslims, Christian Catholics and Protestants, Jews and
others are much smaller in number. They were formed during different historical periods
and are now represented in certain parts of Bulgaria.
Keywords: population of Bulgaria, religions, confessional structure
INTRODUCTION
People's affiliation with a particular confessional community affects their way of life,
behavior and communication. The importance of confessional communities is also linked
to the ethnic self-determination of peoples. Religion is therefore identified as an important
ethno-demographic feature. Differences in the ethnic affiliation of peoples are an
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important factor in international relations in different parts of the world [5]. The formation
of the contemporary confessional structure of the population in Bulgaria is a long process,
influenced by the peculiarities of its historical development. Adoption of Christianity in
865 as an official religion in the First Bulgarian State, it is an important factor for the
unification of the ethnic groups that were part of the Bulgarian nationality formed in the
X century. In this way, the new religion displaces the old pagan beliefs of the ProtoBulgarians, Slavs and Thracians and helps to build a common national consciousness in
the Bulgarians. Thus, they became part of the Christian world, united by the middle of
the XI century. After the Great Schism in 1054. Bulgaria and the Bulgarians remain in
the sphere of Orthodoxy. The proclamation of the Bulgarian Patriarchate by Tsar Simeon
I in 917 contributed to the establishment of the Orthodox Church in Bulgaria. It was
recognized by the Patriarch of Constantinople in 927. and so ranks among the five most
ancient patriarchs of the Eastern Christian world. The confessional orientation remained
unchanged, despite the union between Rome and the Bulgarian ruler Kaloyan in 1204.
The Bulgarian Church temporarily acknowledges the Pope's supremacy, but retains its
Eastern Orthodox liturgical practice. In 1235. The Bulgarian ruler Tsar Ivan Alexander II
put an end to the union and completely restored the Bulgarian church to Orthodoxy. The
settlement of Christian Catholics and Jews in certain parts of its territory is introduced by
the diversity of the confessional structure of the population in Bulgaria during the Middle
Ages. The fall of Bulgaria under Ottoman rule (1396) determined the formation of a new
confessional community - the Muslim one. Its purpose in certain parts of the Bulgarian
lands is to contribute to its consolidation of the Muslim population and the forced
Islamization of a part of the Orthodox Bulgarian population. Such actions are carried out
mainly in the inaccessible mountain areas, as well as in the vicinity of strategic military
roads and mountain passes. Despite the loss of its statehood for five centuries, the
Bulgarian people managed to preserve their ethnic self-consciousness and their affiliation
with Orthodoxy. The Bulgarian Orthodox Church contributes to this, which, although in
the "shadow of Islam", becomes the unifier of ideas for national recognition and revival
of Bulgarian statehood.
DATA & METHODS
After the Liberation (1878), as a result of the displacement of a significant number of
Turks, Tatars and Circassians in Bulgaria, the majority of the Bulgarian Orthodox
population increased. The first official census of the population shows that the main
religion in the country is Orthodoxy, which is professed by the majority of the population.
Within the boundaries of the Principality of Bulgaria, the pre-eminent population is
increasing by 2,424 thousand. of the 1887 census. to the 3019,000 census in 1900. Due
to expulsions abroad, Muslims reduced by 676 thousand during the same period. at $
643,000 Third in number at that time were the professors of Judaism, who increased their
numbers by 24,000. in 1887. at $ 34,000 in 1900. The remaining even smaller
confessional communities (Catholics, Protestants, Armenian-Gregorians, etc.) form only
about 1% of the total population. The quantitative changes related to the number of
professors of different denominations in Bulgaria are accompanied by changes in their
territorial distribution. In the plains and larger cities at the same time as the restoration of
the Bulgarian appearance, the share of Eastern Orthodox at the expense of Muslims is
increasing. Despite the mass exodus, the compact nature of Muslims in some parts of the
Rhodope Mountains, northeastern Bulgaria and other smaller territories remains. The
spread of the Mohammedans and some of the Roma professing Islam also contributes to
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this. A characteristic feature of the distribution of Judaists and Armenian-Gregorians is
their concentration in the larger cities, where their prayer houses and temples are located.
Censuses in the first half of the twentieth century introduced some changes in population
reporting methodology. As a feature of the 1934 census. the fact that the question of
religion is determined in terms of the religious practices practiced: Eastern Orthodox,
Catholic, Muslim, etc. can be pointed out. In cases where a person is a follower of a
particular church or religious sect, his or her name must be given: Uniate, Adventist, Old
Believer, etc. The 1946 census. retains the program of the previous census of 1934, but
when processing the results, accepts persons who have indicated a Catholic or Protestant
religion to belong to the category of "other or not shown population". As a result, the
number of persons in this category has increased several times.
The 1956, 1965, 1975 and 1985 censuses. the sign "religion" was excluded from the
surveillance program in accordance with the prevailing communist ideology. Under her
influence, militant atheism was imposed in the country and the perception that the
Bulgarian people was atheistic in nature. The 1992, 2001 and 2011 censuses. issues of
religion, ethnicity and mother tongue are again included in surveillance programs. The
new attitude towards religion and religion is the result of the democratic changes in
Bulgaria after 1989. The Constitution, adopted in 1991, states that the state is a guarantor
of civil rights and must "provide the necessary conditions for the free and unhindered
exercise of the personal right of religion of every Bulgarian citizen." As a new moment
of the 2001 census. the voluntary nature of the answers to the questions concerning
belonging to an ethnic group, mother tongue and religion may be indicated, unlike all
previous censuses (Art. 5, Para. 3 of the 2001 Census Act) [ 2].
Data from the last census in 2011. show that Eastern Orthodox Christianity still maintains
its position as a defining religion in Bulgaria. To him in 2011. 4374 thousand or 76.0%
of the persons who voluntarily indicated their religion. The decrease compared to 2001.
(82.6%) is due to negative natural growth, emigration and a significant proportion of
unanswered questions, especially among younger age groups. The censuses carried out in
the country show some fluctuations in the relative shares of Eastern Orthodox [4]. They
varied from 76.9% in 1887. to 85.7% in 1992. and again to 76.0% in 2011. At the last
census in 2011. 272.3 thousand people (4.7%) indicated that they had no religion and
409.9 thousand. (7.1%) did not self-identify.\
In terms of the territorial distribution of the Eastern Orthodox confessional community,
it has the highest relative share in Western and Central Bulgaria (Figure 1) with the
exception of their southern parts (significant parts of the Rhodope Mountains and the
Mena River valley). In 2011. to Eastern Orthodox Christianity are more than 85% of the
self-identified in the districts of Kyustendil (87.5%), Sofia-region (87.3%), Sofia-capital
(86.2%), and Pernik (85.2%). Higher than the national average (76.0%) is the share of
self-identified as Eastern Orthodox in the districts of Vidin (84.5%), Gabrovo (84.0%),
Vratsa (81.8%), Veliko Tarnovo (79, 5%), Stara Zagora (79.5%), Varna (78.8%), Pleven
(78.5%), Montana (77.5%) and Lovech (76.7%). In all these areas there is a high degree
of overlap between ethnicity and religion. Eastern Orthodox Christianity as a whole also
applies to the Bulgarian ethnic community. The decisive influence of Eastern Orthodoxy
is also expressed in terms of municipalities. Of the 265 municipalities in Bulgaria, about
half have about and over 80% relative share of the self-determined to Eastern Orthodoxy.
The municipalities of Chavdar, Georgi Damyanovo, Novo selo, Belovo, Nevestino,
Sapareva banya, Boynitsa, Boboshevo, Treklyano and others have the highest share of
Eastern Orthodox (over 90%).
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The second, but much smaller, confessional community in Bulgaria is the Muslim one.
The relative share of professing Islam in our country is highest in the census in 1887. 21.4%, the lowest since the last census in 2011. - 10.0%. In absolute numbers in 2011. $
546,000 identified themselves as Sunni Muslims, $ 27.4,000 as Shi'a Muslims, and $
3.7,000. have indicated only the Muslim religion. The fluctuations in the number of
Muslims in the country are the result of emigration waves to neighboring Turkey, which
largely offset their natural growth.
The geographical spread of the Muslim confessional community in Bulgaria depends on
the spread of the Turkish ethnic group and, to a lesser extent, on the spread of the
Mohammedan Bulgarians and that part of the Roma who profess Islam. With the highest
proportion of Muslims in 2011. the districts are Kardzhali (70.1%), Razgrad (50.6%),
Smolyan (39.8%), Targovishte (38.1%) and Shumen (33.9%) (Figure 2). A significant
number of Muslims also live in the districts of Plovdiv, Burgas and Blagoevgrad, but they
are below 20% of the total population.
Territorial peculiarities also exist in the spread of Shi'a Muslims, known as Alians,
Alevites, and Kozlibashi. The Alians live mainly in northeastern Bulgaria and more
specifically in the districts of Silistra, Razgrad and Dobrich. Altogether, the three districts
account for 33.7% of the self-identified in the Shiite area of Islam. In these areas are also
the municipalities with the highest proportion of Shi'a Muslims: Kainardzha, Dulovo,
Kubrat and others.
In third place by number in 2011 ranks the confessional community of Protestants. At the
census that year, 64.4 thousand (1.1%) self-identified. At the previous census (2001)
Protestants occupied the fourth position after the community of Catholics. In practice, for
the period between the last two censuses, Protestants are the only confessional community
to increase the number of its members. Protestantism is not uniform in its orientation.
There are 19 Protestant communities and groups with over 1200 local divisions and
groups in different settlements in Bulgaria. The increased influence of Protestantism as a
whole is the result of the active missionary activity of the various Protestant churches in
Bulgaria after 1989, including among the Roma population. The territorial spread of the
Protestant community in recent decades has been associated with large cities and
municipalities with a compact Roma population. In 2011. Lom, Sliven, Ihtiman, Kotel,
Maglizh, Varbitsa and others are designated as such.
The fourth largest religious community in Bulgaria is the Catholics. In 2011. it includes
48.9 thousand, representing 0.8% of the total number of persons who self-identified by
religion. The formation of the Catholic confessional community in Bulgaria began in the
Middle Ages with the settlement of Saxon miners in the area of Chiprovtsi. The increase
in the number of Catholics since the Liberation is associated with the active work of
Catholic missions, including the construction of churches, schools and orphanages. The
increase in the number of Catholics in Bulgaria after the 1992 census. This is due to the
fact that many children in mixed marriages between Catholics and Orthodox are
switching to the Catholic religion. In terms of territoriality, Catholics in Bulgaria are
associated with certain parts of the country. Census data for 2011 show that 57.1% of the
Catholics in Bulgaria live in the districts of Plovdiv, Pleven and Veliko Turnovo, and
only in the district of Plovdiv - 39.8%. The municipalities of Rakovski, Belene,
Kaloyanovo, Levski, Svishtov, Hisarya and Byala Slatina have the highest number of
Catholics in Bulgaria. Among them is the municipality of Rakovski, where Catholics are
over half the population. In his survey of confessional communities in Bulgaria at the end
of the 20th century, Ch. Mladenov (1997) noted the differences in the territorial
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distribution of Catholics and Protestants in the two main types of settlements. According
to him, the relative proportions of Catholics in urban and rural populations are the same
(0.6% each), while Protestants dominate the urban population (0.3% in cities versus 0.1%
in villages) [3].
At the 2011 census. The category of other denominations in our country include some
smaller confessional communities, including 11.4 thousand. or 0.2% of those who
answered the religion question. Communities with Armenian-Gregorian and Jewish
denominations are traditional for Bulgaria. Settlements of the followers of Judaism (Jews)
in the Balkans began in antiquity and the Middle Ages. Armenians settled in Bulgaria in
the early 20th century, fleeing persecution in the Ottoman Empire. As a result of the
expulsions of Armenians and Jews after World War II, their numbers have repeatedly
decreased. In 2011. only 706 people have identified themselves as professors of Judaism.
The followers of the Armenian-Gregorian religion are 1725 people. As in the past, the
centers of the two religious communities are the major cities in the country, such as Sofia,
Plovdiv, Varna, Rousse, Burgas, Shoumen and others.
DISSCUSION & CONCLUSION
The few confessional communities in Bulgaria include the followers of some nontraditional denominations such as the Danes (White Brotherhood), Buddhists, Bihans, and
others. In our communities, a number of religious movements and sects, such as Jehovah's
Witnesses, War of Christ, International Society for Krishna Consciousness, and others,
are also represented in small communities. According to B. Assenov (1998), sectarian
groups are spread on a Christian (mainly Protestant), Muslim, Hindu, and HinduChristian basis [1].
The preservation of the traditional religions and related confessional communities for our
country for centuries is indisputable proof of the religious and ethnic tolerance of the
Bulgarian people. A new moment in the religious life in Bulgaria is the entry of some
non-traditional religious movements and sects, which have a limited number of followers
among the population.
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ABSTRACT
Education is one of the main indicators of the social status of a population group in
modem and postmodern societies. According to "Education: the situation of Roma in 11
EU Member States" (2014) only 1/2 of the male Roma teenagers and just l/3rd of the
female Roma teenagers in Bulgaria aged 15-18 attended school (compared to 9/10 of
Bulgarians). The projection of the attained educational level of the Roma population of
Bulgaria aged 15+ years has been elaborated in two scenarios: 1) the so-called “base
scenario” which stipulates that the current educational status and trends of the Roma
population, the ethnic Bulgarian population and the total population of the country, will
be maintained in the long term; 2) the so-called “integration in the education system
scenario”, which assumes a possible significant improvement of the educational status of
the Roma community. The projection has been made by time intervals (until 2020, from
2020 to 2030; from 2030 to 2040 and from 2040 to 2050) and has been elaborated through
several calculation steps (estimation of the total number of the population aged 15+, the
number of population aged 15+ by ethnicity by 2020, 2030, 2040 and 2050, the population
aged 5-14 years as of 2011, 2020, 2030, 2040 and 2050 by ethnicity, and estimation of
the education level of the population in the age cohort of 15-24, which in the base year
were aged 5-14 years. The cumulative changes from previous years were also taken into
account in the calculations. As a result – a final total projection of the population aged
15+ by education level, based on the results obtained in each steps of the projection has
been elaborated.
Keywords: Roma population, labor market, Harman Mahala, Plovdiv
INTRODUCTION
The Roma are one of the most stigmatized, marginalized and discriminated ethnic groups
in Bulgaria, the Balkans and across Europe. Regardless of the measures and programs
developed and implemented by both the state and non-governmental organizations, the
desegregation and the integration of minorities at this stage have not achieved the
expected results – the Roma in Bulgaria still have the lowest education level compared to
all other ethnic groups in the country. According to the last population census in Bulgaria
(February, 2011), (https://www.nsi.bg) the combined share of Roma people with high
school and university level of education is just 7.2 %, while the level of illiteracy among
the same ethnic group is considerably higher than the national average and has actually
increased by 50.0 % in the period between the last two censuses (2001 – 2011). All that
eventually hinders the overall integration of Roma people, since some 17 % of the Roma
aged 16-25 (young working age) are unable to read or write, unlike Roma people in older
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age groups, where the illiteracy share is lower. As of 2011, nearly 40% of the Roma in
Bulgaria were under 20 years old, as opposed to 22.4 % of the Turkish ethnic group and
15.5 % of the Bulgarians. According to our calculations, by 2050 the Roma will account
for about 20-24% of the population aged 15-64 in the country (based on the expert
assessment and not on official statistical data). In case the negative educational trends
concerning the Roma children remain, Bulgaria is about to end up with a significant share
of working-aged citizens with low education level, which would compromise the overall
socio-economic performance of the country as a whole.
SCIENTIFIC APPROACH AND THE METHODOLOGY OF THE RESEARCH
In the elaboration of the demographic projection, the method of cohort components has
been used. There are conceptual advantages to this method since it groups the population
by age cohorts (five-year age groups) and calculates the characteristics (coefficients) of
each group separately. Age decomposition makes the evaluation of the future
demographic potential by age groups possible. These advantages make this method the
best compared to other population projection methods (such as the method of
extrapolation, the symptomatic analysis, the regression analysis, etc.). It has been rated
as one of the most accurate population projection methods and is most often used to make
population estimates for a 50-year-period of time, making it suitable for preparing
demographic projections for a specified time frame.
In accordance with the purpose of the study, a projection of the total population of
Bulgaria and of the Roma ethnic community for the 2020-2050 period has been made.
The demographic projection of the total population of Bulgaria was elaborated in three
scenarios:
- 1st scenario (realistic, current-trend-based) – based on the assumption of preservation
of the current demographic, socio-economic and ethno-cultural development trends
concerning the Roma and the Bulgarian population groups;
- 2nd scenario (optimistic) – based on the assumption that the demographic
development will occur under favorable socio-economic conditions in the country;
- 3rd scenario (pessimistic) – the development of the population is estimated under the
hypothesis of declining socio-economic development of the country and worsening of
the demographic processes.
All scenarios of the population projection are elaborated in two variants: 1) considering
the official statistical data, according to which the number of Roma was 325 000 people
as of 2011 (the year of the last population census in Bulgaria) and 2) considering the
expert assessment, according to which the number of Roma as of 2015 was approximately
720 000 people. The expert assessment of the number of Roma in Bulgaria has taken into
consideration the studies of various authors working on the issue of estimating the actual
number or Roma in Bulgaria [8].
OUTPUT DATA ON THE NUMBER OF ROMA
A major problem in assessing the situation of the Roma ethnic group not only in Bulgaria
but also in other European countries is the lack of accurate data. There are major
discrepancies between the number of Roma recorded by official censuses and their
number according to scientific-empirical research in this field of study. One of the main
reasons for that is the widespread phenomenon of "preferred ethnic identity" (the public
declaration of another non-Roma ethnicity) [5].
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Among the assessments giving the highest percentage of Roma is that of the Council of
Europe, according to which the Roma make up 10.33 % of the population in Bulgaria.
According to Marushiakova and Popov [3] in the early 1990s the number of Roma in
Bulgaria was estimated to be 800 000, but unfortunately this assessment was made
without mentioning any specific methodology. Liegeois [2] determined the number of
Roma in Bulgaria to be somewhere between 700 000 and 800 000 people. He too did not
mention how he had come up with such a number, but he had been most likely influenced
by publications of Bulgarian authors working on the topic. Considerably more moderate
and closer to the data of the Ministry of Interior from 1989 is the evaluation of Tomova
[7] – from 577 000 to 600 000 people. Pamporov [4] estimated the number of Roma in
2007 to be somewhere between 638 162 and 815 313 people, while Ilieva [1] gives an
approximate number of the Roma in Bulgaria at the beginning of the twenty-first century
of around 650 000. According to our estimates, as the number of Roma people had
reached some 720 000 people as of 2015 – the year which is considered a base year when
carrying out the current projection of the Roma population in its second variant (the one
based on the expert assessment of the number of Roma).
PROJECTION OF THE NUMBER OF ROMA IN BULGARIA (2020-2050)
According to all scenarios of the projection, the number of Roma in Bulgaria will continue
to increase. In case the number of the Roma population is taken from the official statistics,
the estimates show that this number will reach values of between 363 000 and 393 000
by 2020 and will increase up to 438 000, 556 000 and 619 000 by 2050, according to the
pessimistic, the realistic and the optimistic scenario respectively (Table 1, Fig. 1).
Table 1. Projection of the number of Roma in Bulgaria (2020-2050)
According to the official statistical data
Realistic scenario

Optimistic scenario

Pessimistic scenario

Year

Roma

Total
population

Roma

Total
population

Roma

Total
population

2020

383582

6707001

393245

6942415

363290

6628530

2050
556939
4754287
According to the expert assessment

619897

5749780

438094

4451705

Year

Roma

Total
population

Roma

Total
population

Roma

Total
population

2020

784041

6707001

803791

6942415

742564

6628530

2050

1138382

4754287

1267067

5749780

895463

4451705

Depending on the considered levels of fertility and mortality, the number of Roma is
expected to be somewhere between 742 000 and 803 000 by 2020, while by 2050 it is
expected to reach 895 000, 1 138 000 or 1 267 000 according to the three scenarios
respectively (Fig. 1), or an increase by 5.0 % -12.0 % by 2020, and between 20.3 % - 54.6
% in the next thirty years (2020-2050).
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Figure 1. Estimated number of the Roma ethnic group in Bulgaria (2020-2050)
Source: Author

The considerably younger age structure of that community exhibits a high share of Roma
women in young age groups: as of 2011, nearly 39.1 % of the Roma in Bulgaria were
under 20 years old, as opposed to 22.4 % of the Bulgarian Turks and 15.5 % of the
Bulgarians. The better age structure of the Roma will continue to predetermine the higher
birth rates in the medium and in the long term, despite the continuing reduction of the
number of children in their households.
MAIN FEATURES OF THE ROMA POPULATION EDUCATION LEVEL AND
EDUCATION OF ROMA IN BULGARIA
The Roma in Bulgaria exhibit several main features in terms of their education level and
their school training. The most representative features are the low share of university
degree holders and university students, on the one hand, combined with a relatively high
illiteracy rate on the other. Another common feature is that while the majority of the
population in the country graduated from highschool, the majority of the Roma have only
graduated from junior-highschool or “basic” school level as it is known in Bulgaria (8th
grade). All that eventually hinders the overall integration of Roma people, since the low
educational level and especially illiteracy (including the widespread phenomenon of
functional illiteracy) deprives the Roma of equal start when they enter working age, while
integration into the labor market is a key element of the overall integration into the
society.
Apart from the educational structure of the Roma aged 15+, the educational process in
which Roma children / students are involved, also exhibits certain specific features, the
most representative of which are the high dropout rate of Roma students approaching
highschool age, relatively low school attendance and – probably the most significant
feature – studying in segregated schools. According to Popova [6], the Roma children in
Bulgaria currently go to 5 different types of schools regarding the ethnic composition of
the students:
- “Bulgarian schools” – the share of Roma pupils is insignificant, somewhere between
5-10% of all;
- “Mixed schools” – the share of Roma pupils varies between 1/3rd and 1/4th of all
students – the educational process in such schools is relatively good; such schools
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exhibit exposure to the macro-society, easier integration of the Roma children, the
problem with Bulgarian language conduct is not so sharp;
- “Roma schools” – the Roma represent the vast majority (often 100%) of the students.
Such schools account for more than 1/5th of all schools in Bulgaria. What is more
important, some 40% of all schools in the country have a share of Roma students over
1/3rd of all – such schools easily “turn” into “Roma schools” because of the
subsequent process of “white flight” – the Bulgarian parents’ withdrawal of their
children from such schools, considering them not good enough for their children.
- “Rural schools” – found in villages and small towns; the ethnic composition of the
students’ body varies. In many cases rural schools only exist because of the Roma
children, for they are the majority of children in the area. Having said that, it should
be noted that the Roma children actually play a positive role by keeping the school in
existence and thus providing jobs for teachers in rural areas. On the other hand,
however, it is such schools which are usually avoided by Bulgarian parents through
emigration to a larger settlement.
- Schools for mentally disabled children – some 50% of the pupils in such schools are
Roma, which is considered as overrepresentation of that ethnic group in such schools;
misleading.

Figure 2. Educational structure of the Roma and the ethnic
Bulgarian population aged 15+ in Bulgaria as of 2011 (%)
Source: Author, based on National Statistical Institute data

The training of Roma children in segregated schools leads to a number of negative
consequences linked, on the one hand, to a lower quality of the education received
compared to schools where children of Bulgarian origin predominate. On the other hand,
going to a segregated school strengthens the relations between Roma children and
deepens their social and economic exclusion from the Bulgarian macro-society.
Therefore, eliminating school segregation as much as possible, is crucial to improving the
Roma education level in the future.
Considering the growing number, and more importantly – share of Roma children in
schools all over the country, the issues of education of the Roma are becoming
increasingly important. Given that in numerous settlements across the country the Roma
children are the vast majority of the students (or the only students), the issue of education
of the Roma in Bulgaria is an issue of the Bulgarian education system in general.
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PARAMETERS OF THE DEMOGRAPHIC PROJECTION
OF THE LEVEL OF ЕDUCATION OF ROMA IN BULGARIA
Defining the parameters of the projection of the educational level of different ethnic
communities is seriously hampered by the fact that the educational achievement of
students by ethnicity and age are not officially observed – information is obtained from
various sociological studies that examine the school dropout rates of students of Roma
ethnicity, the share of Roma graduates, the share of students who were reintegrated into
the education system, Roma children attending kindergarten and preschool preparation,
etc.
Unlike the projection of the population in general, in which case three scenarios have
been developed, the projection of the expected educational level of the population aged
15+ years has only been made in two scenarios:
The first scenario is the so-called base scenario which stipulates that the current
educational status and trends exhibited by the Roma will be maintained in the long term;
The second scenario, or the so-called “integration in the education system" scenario,
assumes a significant improvement of the educational status of the Roma community, as
a result of the achievement of the priorities embedded in various national strategic and
planning documents such as the National Strategy of the Republic of Bulgaria for Roma
Integration (2012-2020) and the National Strategy for Preventing and Reducing Dropouts
and Early School Leavers (2013-2020) [12] [13]. This scenario also assumes effective
implementation of the programs and activities designed to combat the dropout of students
and measures related to:
- overcoming the problems of enrollment and retention at school;
- implementation of effective measures to motivate students to attend school regularly;
- enhancing parents’ interests in school life;
- overcoming the difficulties associated with socialization and adaptation of Roma
children in schools;
- improving the quality of education in a multicultural educational environment;
- reducing the proportion of segregated schools and increasing the enrollment of Roma
children in desegregated schools;
- ensuring equal access to education and non-discriminative attitude towards Roma
students.
The projection has been made for ten-year intervals (until 2020, from 2020 to 2030; from
2030 to 2040 and from 2040 to 2050). At the beginning of each ten-year interval the
population aged 15+ of the relevant ethnic community was taken into account, together
with the number of population in the age cohorts of 5-10 and 10-14 years old, which in
ten years will enter the age cohorts of 15-19 and 20-24 years respectively.
The projection of the educational level of the population from the two ethnic communities
(Roma and Bulgarians) aged over 15+, went through the following steps:
1. Calculation of the total number of population aged 15+ and their level of education
as of 2011;
2. Calculation of the expected number of population aged 15+ by ethnicity as of 2020,
2030, 2040 and 2050;
3. Calculation of the total and by ethnicity population aged 5-14 years as of 2011,
2020, 2030, 2040;
4. Calculation of the achieved level of education of the population in the age cohort
of 15-24, which in the base year were aged 5-14 years – the country’s total and by
ethnicity;
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5. Calculation of the cumulative changes from previous years;
6. Final total projection of the population aged 15+ according to the attained education
level – the country’s total and by ethnicity – based on the results obtained in points
1,2,3,4 and 5.
In order to develop the base scenario projection, apart from the 2011 census data, results
from some Bulgarian and international surveys reflecting the trends in the educational
attainment of Roma have also been taken into consideration. According to "Europe and
Central Asia Roma Inclusion: An Economic Opportunity for Bulgaria, Czech Republic,
Romania and Serbia Policy Note" [11] only half of the Roma male students and a mere
one third of Roma female students in Bulgaria aged 15-18 in 2010, still attend school
(compared to 9/10 of ethnic Bulgarians students). Among those Roma still attending
school, 23.0 % (male) and 24.0 % (female) of the students were enrolled in secondary
education (including vocational). Assuming that these rates reflect the average relative
share of Roma graduates (some of which undoubtedly will drop out, but others – who are
still in primary school – can continue their studies in the secondary (highschool) level of
education, that would mean an increase of 7 percentage points for men and 14 percentage
points for women, compared to the previous decade.
According to the Citizens' Report on the implementation of the National Strategy for
Roma Inclusion [9], which covered 1 000 Roma households, 33.7 % of respondents aged
15+ years had completed primary and lower than primary education; 11.9 % had never
attended school; 10.7 % had completed secondary education; 37.8 % had completed
junior highschool education and less than 1.0 % were university degree holders.
Another study on Roma education – "Education: the situation of Roma in 11 EU Member
States" [10], provides important information on the Roma population and its educational
attainment by age groups, which makes it possible to track some trends observed in the
processes in discussion. Some of the key results from that survey indicate the following:
- An average of 35.0 % of Roma children of compulsory school‑age currently (at the
time of the survey) do not attend school;
- An average of 15.0 % (12 % for males and 17 % for females) of Roma aged 16+
declare themselves as illiterate, (aged 16-24 – 10.0 %; aged 25-44 – 13.0 %.; aged
45+ – 19.0 %);
- An average of 9.0 % of Roma aged 16 + have never attended school; (aged 16-24 –
3%; 25-44 – 9%; 45+ – 11%);
- An average of 73.0 % of the Roma population attended school, but left school before
the age of 16;
- An average of 12.0 % of Roma in Bulgaria, aged 25-64, have completed secondary
education.
RESULTS OF THE PROJECTION
According to the two scenarios of the projection, it provides different results. As it is seen
by Fig. 3, the main differences regarding the 2050 horizon are related to the share of
Roma graduating from highschool (almost 40% of all according to the second scenario),
at the expense of a significant reduction of people with lower level of education. The
better scenario projects a significant drop in the share of Roma with junior highschool
degree since a rise is expected in the number of Roma students continuing their education
in highschools, provided that the above-mentioned measures for integration of Roma into
the education system take effect. The second scenario also provides a much higher share
of university degree holders among Roma by 2050, although still much below that of the
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macro-society dominated by ethnic Bulgarians. Both scenarios, however, provide a
relatively high illiteracy rate among Roma, although according to the second scenario the
share of such people is expected to be slightly lower compared to the first scenario (Table
2, Fig. 3).
Table 2. Projected number (in thousands) and share of the Bulgarian and Roma population
by attained education level according to official data (OD) and expert assessment (EA)
(based on the realistic scenario of the total population projection)

Variants of
the
projection

Higher
education

Total

%

Secondary
education
Total

%

Primary
education
(8th grade)
Total
%

Elementary
education
(4th grade)
Total
%

Unfinished
elementary
and illiterate
Total
%

Population
aged
15+
Total

2020 - First scenario
OD
EA

Total 1436007
BG
955924
Roma
2297
Total 1420330
BG
922174
Roma
4695

24.9
21.8
0.8
24.7
21.8
0.8

2706862
2241210
28260
2683664
2162080
57764

47.0 1005302 17.4 337885 5.9
51.2 732239 16.7 130147 3.0
10.4 112331 41.2 73173 26.9
46.6 1023010 17.8 347791 6.0
51.2 706386 16.7 125552 3.0
10.4 229605 41.2 149565 26.9

275456
319148
56398
286717
307880
115277

4.8
7.3
20.7
5.0
7.3
20.7

5761512
4378668
272459
5761512
4224071
556905

318936 5.5 282148
122040 2.9 312562
131733 23.7 106361
268050 6.5 155764
78367 2.8 111191
98261 24.3 76468

4.9
7.4
19.1
3.8
4.0
18.9

5761512
4224071
556905
4136785
2753946
404493

17.7 268050 6.5 155764
15.5 78367 2.8 111191
41.7 98261 24.3 76468
19.8 314514 7.6 209873
15.5 75600 2.8 107265
41.7 200846 24.3 156301

3.8
4.0
18.9
5.1
4.0
18.9

4136785
2753946
404493
4136785
2656713
826782

3.6
4.7
13.7
4.4
4.7
13.7

4136785
2753946
404493
4136785
2656713
826782

2020 - Second scenario
OD
EA

Total 1462900
BG
945586
Roma 14885
Total 1032436
BG
705877
Roma
6521

25.4
22.4
2.7
25.0
25.6
1.6

2738290
2169884
102343
1947761
1432857
54400

47.5
51.4
18.4
47.1
52.0
13.4

959238
673999
201583
732774
425655
168841

16.6
16.0
36.2
17.7
15.5
41.7

2050 - First scenario
OD
EA

Total 1032436
BG
705877
Roma
6521
Total 957915
BG
680955
Roma 13330

25.0
25.6
1.6
23.2
25.6
1.6

1947761
1432857
54400
1836665
1382267
111194

47.1
52.0
13.4
44.4
52.0
13.4

732774
425655
168841
817819
410626
345111

2050 - Second scenario
OD
EA

Total 1189607
BG
790909
Roma 30516
Total 1116086
BG
762985
Roma 62375

28.8
28.7
7.5
27.0
28.7
7.5

2093118
1461201
159377
2085354
1409610
325765

50.6
53.1
39.4
50.4
53.1
39.4

531107
308027
102856
559309
297151
210238

12.8 172984 4.2 149970
11.2 65612 2.4 128197
25.4 56271 13.9 55473
13.5 193688 4.7 182348
11.2 63295 2.4 123671
25.4 115017 13.9 113387

Source: Author

The chances of any of the two suggested scenarios to prove accurate depend on the future
developments of the Roma integration both into society in general and into the education
system in particular. The more the current trends remain steady, the more likely the first
scenario will be and the opposite – an eventual improvement of school attendance and
efficient fight with Roma school segregation and early school leavers will eventually
make the provisions of the second scenario possible.
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Figure 3. Projected shares (%) of the Roma population
by attained education level by 2020 and 2050
Source: Author

CONCLUSION
The education of Roma in Bulgaria will remain a serious issue with even more serious
consequences for the society as a whole, given the projected increase of the number and
especially the share of Roma population in Bulgaria by 2050 with no guarantees that the
negative trends will cease. A growing number of poorly educated and / or illiterate
citizens will hamper the economy of the country more and more significantly, regardless
of the fact that so far, the low education levels of the Roma affect mostly the
representatives of that ethnic community themselves, given that they are poorly involved
in the labor market of the country (or at least officially). However, with the expected
increase of the Roma population, the share of the country’s working age population of
that ethnic community will represent a considerable share of the total working age
population of Bulgaria by 2050. Therefore, addressing the issues related to the education
of the Roma is crucial in order to prevent the further deterioration of the chances those
residents have for an equal start regarding their labor and overall social realization as
citizens of a 21st century European country. Despite the fact that the second scenario
provides better structure of the Roma population by attained educational level, this
scenario is to be considered as less probable compared to the current-trend scenario of the
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projection. This conclusion comes from the relatively poor results of the integration
measures applied for the last decade or so in Bulgaria, which only have local effect in
certain cases and haven’t led to any significant trend changes nationwide, regarding the
overall improvement of Roma education in the country.
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ABSTRACT
The farms in the Uskopaljska valley were practically family property and heritage. That
has changed in the last three decades. For the purposes of this paper, we conducted a
special survey among farmers to find out the most important characteristics of their farm.
The results showed that of the total number of farms participating in the survey, about
71% were not older than 25 years. The concentration of the population has led to a
fragmentation of the farms and an increase in the number of mixed households. The large
mountainous parts of the Uskopaljska valley region are characterized by the abandonment
and alienation of entire agricultural farms, especially after 1991.
The average size of the farm is less than 3 ha. Dwarf farms with a size up to 1 ha and a
share of 48% dominate, which is 11% more than in 1981. Field surveys as well as
cadastral map analysis indicate that the land parcels in the valley are usually 15 to 35 ares
in size. We have also evaluated the parceling of agricultural land in the Uskopaljska valley
by cadastral municipalities in order to draw the best possible conclusions about the
agrarian structure.
Keywords: agricultural geography, farm size, cadastral analysis, farm fragmentation
INTRODUCTION
Agrarian structure implies the forms of land ownership and control, the size of the farm,
the size and shape of the parcels and their spatial structure [1]. For the modern and optimal
organization of agricultural production in the Uskopaljska valley, the ownership structure
and size of farms and parcels are of particular importance.
The farm in the Uskopaljska valley is practically family property and heritage. The
rhythm of the household also determines the rhythm of family life. Bergmann analyzes
the individual characteristics of family farms and determines them as follows: the farm is
not sold or purchased, but inherited; the institute of inheritance stems from the need to
maintain the farm; the farmers do not operate completely economically, but their
management is often irrational; the potential of the agricultural workforce is very flexible
and linked to family structure, depending on the gender and age of the members [2].
Changes in the ownership structure indirectly influence the change in the economic
strength of the farm, as well as the tendencies in strengthening or weakening certain
groups of farms. Both ownership structure and property relations depend first and
foremost on the degree of development of productive forces. The agrarian structure is a
term that denotes the ownership structure in agriculture, that is, who owns agricultural
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land and how it is distributed among land users, usually according to the size of the
property [3].
The ownership structure could be defined as a systematic representation of the
distribution of the land fund through individual categories of estates determined by size.
There are, however, authors who define the agrarian structure in a narrower and broader
sense. In the narrow sense, this agrarian-geographical term denotes the structure of farms
by size. The agrarian structure in the broad sense consists of the structure and content of
the overall relations in agriculture. The broader framework of this system is the forms and
development of the general organization of agriculture and its integration into the national
economy [4].
MATERIALS AND METHODS
The aim of this paper is to examine main changes in agrarian structure of Uskopaljska
valley, Bosnia and Herzegovina. We explore: ownership structure, farm size and
characteristics of parcels. Basic socio-geographical statistic material was obtained
through direct and indirect research methods such as surveys and various documentation.
The thematic maps were made in order to visually present the geographical distribution
of the analyzed parameters using the GIS tool. We conducted a special survey for farms
during 2018 [5] that was designed in accordance with the requirements of the paper. The
survey consisted of 25 questions answered by leading people at farms (from size of farm
to their economic situation). It covered 310 farms in the area of the Uskopaljska valley.
The basic literature for land use assessment was the cadastral data and plans.

Figure 1. Location of Uskopaljska Valley region in Bosnia and Herzegovina

Geographical position of the Uskopaljska valley has the following characteristics: it is
situated in the Northern Hemisphere, in the field with geographic coordinates 43˚51' and
44˚15' North latitude, and between 17˚16' and 17˚51' East longitude. The main
hydrographic skeleton of the Uskopaljska Valley area is presented with the Vrbas River
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and its tributaries. The entire area of the region can be divided into three characteristic
hypsometric zones important for agricultural production: the hilly zone with the
domination of alluvial plains 420-600 m above sea level, covers approximately 7.35% of
the observed area; the hilly zone with the dominance of depression hills covers altitudes
from 601 to 750 m above sea level (15.6% of the total observed area); the mountain zone
extends at altitudes above 750 m and occupies about 77% of the observed area [6].
Political-geographically, the Uskopaljska valley is situated in the state of Bosnia and
Herzegovina, the entity of the Federation of Bosnia and Herzegovina, and within it, in the
Central Bosnian Canton (Figure 1). Regional-geographically, it belongs to the MountainValley macroregion, and the Upper Vrbas-Pliva mesoregion of Bosnia and Herzegovina.
In Uskopaljska valley there are three administrative municipalities: Bugojno (31.470
population), Donji Vakuf (14.739 population) and Gornji Vakuf-Uskoplje (22.304
population). By roads, Uskopaljska Valley is almost equally away from the cities of Banja
Luka, Sarajevo, Mostar, and Split (around 140 km). The total length of border of
Uskopaljska valley towards the neighbouring municipalities is 259 km and in those
borders the Uskopaljska valley around 1.087,2 square kilometers in area. According to
the Census 2013 in Uskopaljska Valley lives 68.513 people [7]. The total area of built
land in urban cadastral municipalities today is 794 ha, which is only 0.7% of the area of
the Uskopaljska valley. In total there is 50 cadastral municipalities [8].
RESULTS AND DISCUSSION
Within the survey on farms, we examined the maturity of the farm, that is, the beginning
of production on the farm. Of the total surveyed, 71% of farms are under 20 years of age.
The number of farms in the Uskopaljska valley that are over 70 years old occupies only
6.2%. When analyzing the maturity of farms at the municipal level, significant differences
are noted. In Bugojno municipality, 65.3% of farms are under 25 years of age, and in
Donji Vakuf municipality, this proportion is 100%. The reasons for this are very complex.
Prior to 1991, the agricultural development in Bugojno municipality was very low
compared to industrial development, and a large part of then agricultural land is
completely empty today. After 1995 and the complete collapse of industry, the population
increasingly turned to agricultural production. In the Donji Vakuf municipality, the
reasons are of a completely different nature. From 1992-1995, the area of Donji Vakuf
municipality, except for the old town of Prusac, was in the hands of the Republika Srpska
army. In 1995, with the liberation of Donji Vakuf, the establishment of a completely new
production began. The oldest farms are very prominent in the mountainous areas of the
Uskopaljska valley (Figure 2).
Regarding the ownership of the farm in the Uskopaljska valley, four responses from the
farm survey were analyzed: private-family, private, private-lease and social-lease. Of the
total number of farms in the Uskopaljska valley, only 1.0% are socially owned and leased.
Of the private farms, 64.2% are family-owned, inherited for generations, while 22.3% are
private farms on lease from other persons. At the municipal level, the situation is very
similar. The largest number of family farms is in the territory of Bugojno municipality,
namely 67.8%, and the largest number of private farms is in the territory of Gornji Vakuf
municipality, namely 33.3%. The municipality of Donji Vakuf has the largest number of
private leased land of 20.0% compared to other municipalities.
The emergence of family farms in the Uskopaljska valley is linked to the process of
abolishing feudalism in the late 19th and early 20th century, and shortly thereafter, the
collapse of single-house cooperatives and the individualisation of agriculture. There are
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two distinct periods in this historical development. The first covers around 50 years from
the inception of the family farms to the end of World War II. In the following period,
accelerated industrialization, followed by rapid deagrarization and other modernization
processes, has lead to a radical transformation of the entire agrarian area as an integral
part of modernization processes and the transition from agrarian to an industrial-urban
type of society in Bosnia and Herzegovina as a whole. As agriculture was dominated by
the private sector, it meant amplifying the "economic impact of the state on farmers".
Until 1992, the aforementioned ownership relations prevailed in the area of the
Uskopaljska valley. Moving to a market-based economy enabled the full functioning of
private farms.
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Figure 2. Maturity of farms by time periods (in %), 2018

In the ownership structure of agricultural land in the Uskopaljska valley and within
municipalities, in 2013, the participation of the private sector is dominant. Privately
owned is an 82.8% of the total agricultural area of the Uskopaljska valley. In terms of
municipalities, private sector participation in total agricultural areas ranges from 68.1%
in Gornji Vakuf to 93.4% in Donji Vakuf. Of the total land area under arable land in the
Uskopaljska valley, privately-owned is 96.7% or 14,631 ha. Private sector participation
in the total arable land in Bugojno municipality is 95.2% or 6,184 ha, in Donji Vakuf
municipality 99,2% or 5,371 ha and in Gornji Vakuf municipality 95,4% or 3,077 ha. The
share of the private sector in total land under orchards ranges from 91.8% in Gornji Vakuf
municipality, then in Bugojno municipality 90.6% and 89.9% in Donji Vakuf
municipality.
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Figure 3. Ownership structure of arable land in Uskopaljska Valley, 2018

Of the total 19,823 ha of land under permanently green areas, meadows and pastures,
71.7% belong to the private sector in the Uskopaljska valley. The share of municipalities
in total agricultural land under meadows ranges from 94.7% in Bugojno municipality to
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95.3% in Donji Vakuf municipality. By contrast, 4,995 ha of land under pastures are
privately owned or 58.1% of the total lands under the grass cover in the Uskopaljska
valley. Most pastures in the private sector are in the Gornji Vakuf municipality 3,713 ha
or 73.9% (Figure 3).
In 2013, the social sector owned 17.2% of the agricultural land fund of the Uskopaljska
valley, which is almost 2 times higher than in the Central Bosnia Canton, where it is about
9% in the social sector. The causes of the relatively lower share of the social sector in the
agricultural land fund should be sought in the past.

Figure 4. Meadows in private sector by cadastral municipalities, 2018

In 2013, the largest privately-owned arable land in the cadastral municipalities of
Šeherdžik was 577.6 ha, Poriče 544.9 ha, Drvetine 529.5 ha, Kandija 515.2 ha, Prusac I
514.2 ha and Zijamet 510.9 ha. Most of the arable land in 2013 in the social sector was
located in the alluvial plain of the Vrbas and along the lower streams of Oborački creek,
Odzački creek and Veseočica river. Privately owned orchard land covers 1,191 ha. They
are mainly related to the interlinear slopes and the basin rim with fewer slopes. The largest
areas under privately owned orchards are in the cadastral municipalities: Prusac I about
61 ha, Kopčić about 46 ha, Poriče about 56 ha, Glavice 61 ha, Kandija 51 ha, Odžak 51.5
ha, Podgrađe 57 ha and Ždrimci 46 Ha. Lands under orchards in the social sector cover
an area of 122 ha and are spatially linked to the alluvial plain of Vrbas and the lower
eastern rim of the Uskopaljska valley. Over 65% or 80 ha of land under orchards in the
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social sector are located in the previously mentioned urban cadastral municipalities. A
significant land complex of about 33 ha under orchards extends east of Vrbas in hilly
Kandija.
The largest areas under meadows in the private sector are in the cadastral municipalities
of Voljice 640.3 ha, Privor II 577.6 ha, Ljubnić 557.7 ha, Uzričje 492.8 ha and Planinica
487.3 ha. The largest areas under meadows in the social sector are located in cadastral
municipalities Privor I 191.9 ha, Potočani 63.6 ha, Crniče 45.0 ha, Odžak 31.2 ha and
Poriče 29.9 ha. The largest areas under pastures in the social sector are in the cadastral
municipalities located in the southeast area of Vranica Mountain, Privor I 1,874.8 ha,
Ždrimci 557 and Privor II, 322 ha. The largest areas under pastures in the private sector
are in the cadastral municipalities of Skakavci 190.1 ha, Šeherdžik 170.0 ha, Voljice
162.4 ha and Donji Vakuf II 161.5 ha (Figure 4).
The greater share of agricultural land is the result of large areas under pasture in the social
sector, especially in the area of the Vranica mountain range in the southeast, which mixes
with forests much like in other parts of the Uskopaljska valley. Pastures are majorityowned by the social sector. For the aforementioned reasons, no significant areas in the
social sector, especially of good quality agricultural land, were formed in the Uskopaljska
valley. Namely, out of 6,237 ha of agricultural land in the social sector, as many as 5,670
ha, or 90% of it belongs to low-productive land under pastures and meadows.
The size of farms is one of the most important economic and social factors of agricultural
activity. It depends, among other things, on what agricultural production will be like and
how many market surpluses will be. Equally important is its social role, as socially
disordered agricultural ownership structure is often a source of frustration for poorer
classes of farmers and social unrest [9].
The size of the estate is an important factor in the rationality and profitability of
agricultural production in the Uskopaljska valley. In 1960, the smallest estates in the
Uskopaljska valley were from 1 to 3 ha, 43.8% of the total of 8.119. The share of medium
estates, 3 - 5 ha in size, in the Uskopaljska valley was 15.8%.
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Figure 5. Size of farms in Uskopaljska Valley, 1960-2013

In 1960, there were 8,119 private farms in the Uskopaljska valley, which had 24,312 ha
of agricultural land available. Therefore, the average size of private farms was about 3 ha
of agricultural land (Figure 5).
However, if only arable land, about 14,000 ha, is taken into account, then the average size
of private farms is significantly reduced to just 1.7 ha. Viewed by cadastral municipalities,
the average size of private farms in the Uskopaljska valley ranged from 1.3 ha in Bugojno
to over 5 ha in the cadastral municipalities of Skakavci and Privor I.
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In 1981, there are noticeable changes in the structure of estates by size in the Uskopaljska
valley. The difference in farms between small and dwarf estates was reduced by 9.2%.
The largest share is for small estates (44.3%).
The share of medium-sized land, 3-5 ha, was reduced in the Uskopaljska valley by 6.8%
to 9.0%. The share of large estates in the Uskopaljska valley was reduced by 1.5% to
1.7%. The biggest share of large estates was in the municipality of Gornji Vakuf 2.2%,
then in the municipality Donji Vakuf 1.6% and in the municipality Bugojno 1.5%.
Compared to 1960, in 1981, the average size of farms in the Uskopaljska valley decreased
slightly and amounted to 2.6 ha of agricultural land. If only arable land is analyzed, the
average size of the farm is 1.8 ha. At the same time, in the period 1961-1981, the number
of private farms increased by 2,272 or by around 28%. As a result of the inheritance
division, the number of medium-sized, 3-5 ha, large, 5-10 ha, and the largest, over 10 ha,
private farms was reduced from 2,338 in 1960 to 1,923 in 1981, and the number of dwarf
estates increased to 1 ha, and small estates, 1-3 ha, private farms from 5,812 to 8,468.
The average size of private farms in 1981 within the Uskopaljska valley was very
different. The largest farms were in the mountainous cadastral municipalities in the north
Sandžak 5.5 ha, Sokolina 6.1 ha, in the east in the area of mountainous Zijamet 5.1 ha,
and in the southeast in the area of Bistrica 5.3 ha and Privor I 7.1 ha, the area of the
Vranica mountain range, Mračaj 6.3 ha in the southwest and Planinica 5.7 ha, as a result
of the large share of meadows and pastures in the agricultural land of these farms.
Medium-sized farms show domination of an average of 1.01 to 3 ha along the most
favorable part of the Uskopaljska valley, the alluvial plain of Vrbas, river terraces and
basin hill.
Almost all cadastral municipalities, which extend in mountainous areas above 750 m,
have a high share of meadows in the total agricultural land. The mountain rim is
characterized by an absolute decrease in the total number of farms and an increase in the
average size of estates. The total number of farms in this area was reduced by 15% in the
period of 1961-1991, while on the other hand, the average size of estates increased from
3.2 ha to over 3.6 ha. For example, in the cadastral municipality of Sokolina, the total
number of farms has been reduced from 60 to 36, in Doganovci from 46 to 34, in Mračaj
from 42 to 17, etc. The average size of estates in some cadastral municipalities of the
northeast and southeast, as well as southwest, exceeds 5 ha.
The increase in the total number of private farms in the period of 1960-1991 is present in
all cadastral municipalities of the alluvial plain of Vrbas, on river terraces, as well as on
the slopes of lake sediments. The rural settlements of these cadastral municipalities are
very well connected to the urban centers. These are also settlements with a high
proportion of mixed households in the total number of households engaged in agriculture.
A very important feature of the development of the total number of farms in the
Uskopaljska valley in the period of 1960-1991 is the increase in the number of private
farms from 8,119 to 11,239, or by as much as 38.4%. The increase in the total number of
farms is a consequence of the very rapid increase in farms up to 3 ha in size.
The concentration of the population has led to the fragmentation of property and an
increase in the number of mixed households in the Vrbas valley and its significant
tributaries. The large mountainous parts of the Uskopaljska valley are characterized by
the abandonment and alienation of entire farms, especially after 1991. Arable lands that
are more remote and of poor quality, with a higher incline of slopes, are completely
abandoned. After 1991, due to the absence of the Agricultural Census and a
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comprehensive register of farms in Bosnia and Herzegovina, there is no accurate data on
the number or size of all estates, which tried to make up for by the survey.
In 2013, the estates of the Uskopaljska valley experienced even greater fragmentation
than in previous periods. According to the Survey on Farms, the Uskopaljska valley is
dominated by dwarf estates up to 1 ha in size. Their share is as high as 47.7%, which is
an increase of 10.6% compared to 1981. In the second place by a share in the area are
small estates with size from 1 to 3 ha whose share in the Uskopaljska valley is 27.7%.
Together, estates with a size of less than 3 ha make up for 75.4% of estates.
According to the Survey on Farms (2018), the average size of land in the Uskopaljska
valley is 2.8 ha. The largest in the municipality of Gornji Vakuf is 3.3 ha and the smallest
in the municipality of Donji Vakuf is 1.8 ha. The largest number of farms is in the size
group up to 1 ha, as high as 47.7%, while only 5.6% has a farm of over 10 ha.
It is also important to highlight a significant share of 1-3 ha farms of 27.7%, however,
their characteristic is the unfavorable structure of utilization of agricultural land, and most
of them are meadows and pastures that are poorly used. The largest estates appear in areas
outside the alluvial plain Vrbas and near river flows.
Most of the bottom and perimeter areas of the Uskopaljska valley, along the Vrbas river,
are characterized by the participation of dwarf and small farms in the total number of
farms, which exceeds 80%. It is a natural-geographical entity that has the most favorable
agrarian-geographical potential for intensive agricultural production. The reduction in the
size of the land, along with other factors, has led to more intensive use of the available
arable land. In the current distribution of agricultural production, these are areas where
intensive vegetable production is represented because it enables high yields and profit
even on small arable land.
The aforementioned analysis clearly indicates that one of the most important problems in
the modern development of agriculture in the Uskopaljska valley is the fragmented
possession, which prevents greater production of cereals in particular. That is why the
agricultural production of the Uskopaljska valley should be directed as much as possible
towards the cultivation of vegetables and fruits, especially berries.
For the sake of comparison, the agrarian structure, for example, of Polish agriculture, is
in a better position than that of Bosnia and Herzegovina in terms of the size of the estate.
However, it is more fragmented than Germany. Very small farms up to 5 ha, which make
up 55.2% of the total number of farms in Poland, do not have the conditions to use labor
effectively and provide adequate income to support families and to develop farms.
Moreover, such farm companies are unable to compete in the European market. Polish
agriculture is dominant with the family ownership model similar to that in the
Uskopaljska valley [10].
The advantage of small farm was usually referred to as production that is labor-intensive
- vegetable growing, floriculture, viticulture, olive growing, or agriculture in mountainous
areas where the use of machinery is restricted. In addition, small farms carry out more
careful work, which is particularly important in livestock farming; all family members,
including those who could not be employed outside the farm, are engaged; small estates
are more resilient to economic disruption; they are more flexible and adaptable [11].
The benefits of large farms in the Uskopaljska valley can be summed up in several points:
higher productivity of labor and production means; more rational and full use of material
resources and labor; higher quality of certain technical procedures used in breeding plants
and animals; greater ability to apply the results of scientific and technical progress; as a
rule, higher production per unit of capacity; lower unit cost of production; greater degree
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of specialization and division of labor; more favorable position on the market for
agricultural products and inputs as well as on the financial market; more profitable
production.
The advantages of large farms are also the disadvantages of small farms. The
fragmentation of the property can be overcome by indirect land division. Also, one of the
possibilities is to arrange land for joint cultivation, ie to organize joint production on the
estates of farmers. This represents the gradual deletion of boundaries and the creation of
larger land complexes. Objective processes that are present on private farms,
fragmentation and rapid development of mechanization require that the land complex be
enlarged. These processes, which are gradually evolving in the Uskopaljska valley, are
already widely present in the countries of the European Union [12].

Figure 6. Size of parcels by cadastral municipalities, 2018

A parcel is the smallest spatial unit in the organization of agricultural production. From
its shape and size, pedological features and slopes, depend on the costs of production and
the level of the yield of agricultural crops. In addition, a very important factor in the
rationality of crop production is the distance of the parcel from the farm. Parcelization is
the subdivision of land into smaller parts, parcels. In this context, the fact is that the two
processes are happening: splitting larger estates, family farms or larger parcels into
smaller parcels; consolidation, the concentration of small possessions or parcels into
larger ones.
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Land parceling is done in a number of ways: by dividing land through inheritance, by
dividing land by buying or selling land, by an agrarian reform or by the allocation of
undistributed land, by expropriating farmers' land for other purposes.
The size of the parcels of private farms in the Uskopaljska valley is determined by the
size of the property, the area of arable land, the structure of crop production and the
hereditary division in the past. Also, smallholder farms in the river valleys under
conditions of diversified crop production are forced to cultivate different crops such as
corn and vegetables on the same parcel, which reduces the rational use of machinery. In
smaller parcels, the yield is lower because considerable areas fall on the borders where
the quality of cultivation is much worse and the conditions for successful crop cultivation
are less favorable and the yield per unit area is lower.
In addition, the boundaries of parcels in the alluvial plain of the rivers and on the river
terraces of the Uskopaljska valley are characterized by individual trees such as ash, poplar
and willow, and various weed plants. Along the shores of the Vrbas and its tributaries,
varied hydrophilic vegetation such as willow and alder extend in the belts. In the midst
of the parcels of the mountainous rim of the valley beside trees and weeds, shrubs are
increasingly occurring due to lack of workforce. Vegetation reduces the quality of arable
land and the length of solar irradiance, and therefore the quality of fruits and yields per
unit area.
Privately owned agricultural land of the Uskopaljska valley, 30,032 ha, has been divided
into about 90,000 parcels so that the average parcel size in the Uskopaljska valley is 33
ares. Land surveys, as well as cadastral map analysis, indicate that the parcels in the basin
are usually 15 to 35 ares in size. With the distance from the basin plane to the basin rim,
the size of the parcels increases. The smallest parcel of agricultural land is in the central
part of the Uskopaljska valley in the cadastral municipality of Bugojno, and amounts to
14 ares (Figure 6).
It is particularly interesting to note that the parcels south of Bugojno, used for intensive
agricultural production, are only slightly larger, averaging about 10 ares. The largest size
of the parcels is in the cadastral municipalities of the mountainous outskirts, which have
a low population density and whose agricultural land is of lower grade, in Potočani 65
ares or 0.65 ha, Planinica and Novo Selo 50 ares or 0.5 ha. The average size of the parcel
under arable land in the Uskopaljska valley is 33 ares or 0.33 ha and the spatial
distribution by cadastral municipalities corresponds to the layout of agricultural parcels.
Unlike the previous parcel under the orchards, they are far smaller, the average for the
Uskopaljska valley is only 10 ares or 0.1 ha. The largest parcels under the orchards are
located in the cadastral municipalities: Bugojno 0.17 ha, Prusac II 0.16 ha, Bristovi 0.12
ha, and the least in the most forested areas of the mountainous part of the Uskopaljska
valley: Mračaj 0.03 ha, Privor I 0.04 ha, Privor II 0.05 ha and Voljice 0.06 ha. The average
size of meadow parcels is almost half an acre, 0.49, and is the largest in mountainous
areas much like pasture parcels. It can be concluded that the average sizes of parcels under
meadows and pastures are favorable for the development of agricultural production, while
parcels under orchards are very small. The degree of parceling is determined on the basis
of the number of parcels of arable land belonging to one property, according to the Polish
Instruction for the Study of Land Use in the World, accepted by the International
Geographical Union: I degree of parceling – up to 5 parcels per farm; II degree of
parceling - from 5 to 10 parcels per farm; III degree of parceling – more than 10 parcels
per farm [13] (Figure 7).
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The first degree of parceling is also characteristic of urban areas and areas of
concentration of population, mainly along the Vrbas river and along the left tributary of
the Prusac River. The degree of parceling increases in the area where parceling and
preparation can be accessed separately in the area outside urban areas and at higher
altitudes of the Uskopaljska valley.

Figure 7. Degree of parceling by cadastral municipalities, 2018

Very important parameters for evaluating the optimal organization of crop production are
the shape and length of the parcel. The shape of the parcel affects the degree of use of the
means of mechanization and the cost of performing the mechanization processes. In terms
of rational use of agricultural machinery, parcels of rectangular shape are most suitable.
Parcels of the Uskopaljska valley are characterized by a regular geometric, mostly
rectangular shapes. The mosaic layout of the parcels prevails, as they are most often
differently oriented according to the primary division. Parcels of regular shape are also
found along with the middle and lower parts of the valleys of Poričnica, Veseočica,
Oborački creek and Drvetinska river. Moving further towards the perimeter of the basin
at higher elevations, the parcels gradually lose their rectangular shape and become more
square and irregular in shape. For example, the parcels of the western rim of the basin,
the areas of the cadastral municipality of Crniče, are of different shape, length and size of
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10 ares, up to 100 ares. The effect and costs of mechanization processes depend on the
length of the parcel. With the increase in the length of the parcel, when working with the
same means of work, the number of revolutions of the aggregate and the time losses
during the rotation decrease, and the basic time and thus the effect increase. For example,
on a parcel, 400 m long compared to a 50 m parcel, the effects are 61.3% higher in basic
cultivation, 55.4-63.6% in crop care, 56% in wheat harvest, and even 226% in maize
harvest [14].
The length, shape and size of the parcels of the Uskopaljska valley are the results of
agrarian-property relations in the past and an inheritance division in the post-World War
II period. Agricultural parcels, as well as estates, were created in different ways. During
the reign of the Ottoman Empire, longitudinal subdivision into large parcels spread over
the entire length of the cadastral municipality, thus encompassing land of different
production values, prevailed. During the Austro-Hungarian rule, there was a
fragmentation of parcels in different directions, but so that each farm received land with
similar production potential. The disintegration of family cooperatives between the two
world wars and the inheritance division continued the tendency to subdivide the parcels
and divide them by length.
That is why the parcels of the basin plane have a small width, while their length
sometimes exceeds 250 m. Due to the small width and slope, the cultivation of these
parcels with modern agricultural machinery is possible perpendicular to the isohypses.
This method of land cultivation increases the intensity of erosive processes. Parcels that
are farther away from farms and have scarce production values, as well as parcels with a
higher inclination of slopes, are now almost abandoned and gradually overgrown with
degraded grass and forest vegetation.
The agricultural land of the private farms of the Uskopaljska valley, depending on the
size of the property, is divided into a large number of parcels, 3-10 parcels, with different
sizes and distances from the household. With the increase of the distance of the parcel
from the yard of the farm, the transportation costs increase. In addition, the greater
distance of the parcel makes it difficult to protect and monitor the negative effects of the
vegetative stages of agricultural crop development. The distance of the parcel from the
farm in the basin and in the lower streams of the larger tributaries of the Vrbas is
determined by the position within the cadastral municipality, as well as by the size of that
area. For example, the cadastral municipality Pajić Polje represents one of the largest
agricultural areas of the Uskopaljska valley and has about 190 ha of arable land, while
the distance of the parcels does not exceed 2 km.
CONCLUSION
A detailed analysis of the size and structure of the estates and parcels of the Uskopaljska
valley inevitably indicates its disadvantage. The more favorable agrarian structure is
characterized only by farms that have larger land estates and parcels of the larger areas.
The area of socially owned arable land ranges from 5 to 20 ha and the average parcel size
is about 1 ha.
In the private sector, estates of up to 3 ha are predominant, divided into parcels of different
lengths, shapes and sizes. The existing agrarian structure of the Uskopaljska valley
reduces the rationality of land cultivation and the profitability of agricultural production.
That is why the grouping of agricultural land and estates, and the creation of such land
complexes on which rational application of modern agricultural technology and modern
labor organization will be possible, is one of the significant measures of land policy.
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One of the complex questions that will be raised before the agriculture of the Uskopaljska
valley and without which there are no realistic assumptions for its accelerated
development, is solving the problem of the existing very unfavorable agrarian structure.
It is reflected in a large number of small family farms, which are incapable of independent
economic life, for their own reproduction. The productivity of working on such farms is
very low and the generated income is also low. Of course, the level of marketability of
these farms is low. Market and production for the market breaks the traditional closure of
the rural economy and opens the process of differentiation in rural areas, which is stronger
as the agricultural market is more developed.
The agricultural structure is undoubtedly unfavorable, especially when compared to
developed European countries. This is a problem for most countries in transition. The
only advantage over other territories and countries in transition is that the ownership of
land on a large scale has been retained in the area of the Uskopaljska valley.
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ABSTRACT
Due to the growing diversity of the population of major European cities, understanding
between people or between different strata of the population does not get easier.
Intercultural facilities and locations for community culture are in a position to help
bridging the gap. The paper depicts and analyses Vienna’s intercultural and community
culture scene including its most important institutions, locations, places, associations,
festivals, and actors.
Data presented in this contribution stem from a specific research project currently carried
out by the author at the Institute for Urban and Regional Research of the Austrian
Academy of Sciences in Vienna. The project focuses on the investigation of the possible
positive effects of intercultural and community culture activities on intercultural dialogue,
participation, inclusion, mutual understanding of different people, a stimulating and
peaceful cohabitation, the amelioration of cultural and other infrastructures, as well as to
a reduction of social and spatial imbalances and to a positive development of peripheral
areas. For this purpose, the author applies the research methods of document analysis,
field research, participant observation, and in-depth interviews with key actors in the
given field.
Keywords: intercultural dialogue, cultural facilities, peaceful cohabitation, urban
development, Vienna
INTRODUCTION
In European metropolises and cities, we are currently witnessing two important
developments: on the one hand, urban areas are becoming increasingly diverse in terms
of the origin of their population. Hence, understanding between people or between
different strata of the population does not get easier. On the other hand, metropolises and
cities are characterised by growing social imbalances (concerning wealth, salaries,
housing, education, chances of individual development, etc.), which translate into spatial
disparities in the residential areas of the better off and of disadvantaged people. According
to the purchasing power of their inhabitants, the wider city centre and other living areas
of privileged people dispose of a dense infrastructure, that is to say institutions of higher
education and medical care, sophisticated shopping facilities, branch banks and cash
machines as well as cultural institutions and facilities. Urban peripheries frequently house
many disadvantaged people – among them many immigrants – and often lack
infrastructure of the depicted kind.
THEORETICAL ASPECTS
Let us first explore some of the most important issues in the given field: Cultural urban
development is a well-established strategy to develop cities and specific urban areas
through cultural projects, festivals, and activities. This strategy has been described and
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analysed by scholars including Degen and Garcia [1], Ingram [2], McCarthy [3], Seo [4],
Siebel [5], Ward [6], and Zukin [7].
The most comprehensive concept of cultural urban development, which also strongly
emphasises the micro-level of specific urban areas, is Franco Bianchini’s and Lia
Ghilardi’s Cultural Planning Approach (2004). Bianchini and Ghilardi depart from a
broad definition of culture, so-called E-culture. They propose including all cultural
resources of an area (neighbourhood, quarter, district, town, region etc.) and creating twoway relationships between cultural activities and other political fields such as
architecture, urban planning, housing, economics, social affairs, education, and tourism
[8].
The issue of arts, culture, and migration is discussed under several different headings:
The first is cultural diversity, which refers to “the range of different cultures that are to
be found in a given region or state, and to the manner in which these cultures coexist and
the basis of that coexistence” [9].
UNESCO’s Convention on the Protection and Promotion of the Diversity of Cultural
Expressions (2005) defines the term in a more general way: “‘Cultural diversity’ refers to
the manifold ways in which the cultures of groups and societies find expression. These
expressions are passed on within and among groups and societies. Cultural diversity is
made manifest not only through the varied ways in which the cultural heritage of
humanity is expressed, augmented and transmitted through the variety of cultural
expressions, but also through diverse modes of artistic creation, production,
dissemination, distribution and enjoyment, whatever the means and technologies used”
[10].
Intercultural dialogue points at establishing a “framework for relations” between states,
organisations, or people. More specifically, intercultural dialogue aims at the creation of
“common goods, shared knowledge and spaces for exchange” [11]. Intercultural dialogue
may be seen as “a tool to reach out to individuals and members of specific communities,
to encourage their participation in and increase their access to cultural life and to integrate
their works and ideas into the community” [12].
Cultural diversity policies for the arts basically aim at giving special support to artists
and associations from different cultural backgrounds to render possible a full participation
of these creators in the respective scenes of arts and culture. At the supranational level
intercultural dialogue may be fostered through bi- and multilateral cultural cooperation,
the enhancement of the transnational mobility of artists, artist in residency programmes,
as well as artist-led partnerships stretching out across national borders [13].
Intercultural cities are agglomerations with an ethnically diverse population which – by
a variety of measures – try to turn diversity deficits into diversity advantages. Wood and
Landry [14] identify five key factors for the making of an intercultural city: First, it needs
a leader equipped with a certain cultural literacy who puts interculturalism on the agenda
of the respective city and sets up a corresponding action plan. Second, creating an
intercultural city requires looking at the city through an “intercultural lens”. In the context
of city management, which represents the third factor, decisive steps such as setting up a
specific task force are being set. Fourth, the agenda of interculturalism requires an
alternative citizenship based on belonging to a certain city. Fifth, residents of a city who
can act as bridgers and mixers are of crucial importance.
In 2008, the Council of Europe launched its Intercultural Cities programme which is
devoted to “capacity-building and policy-development”. According to the programme,
cities will develop “intercultural strategies for the management of diversity as a resource”
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[15] [16]. In 2020, 136 cities took part in the Intercultural Cities network, most of them
in Europe [17].
In general, cultural facilities can be defined as venues such as theatres, cinemas, galleries,
exhibition spaces, music venues, and multi-purpose locations [18]. In our context – with
regard to European cities – we can distinguish between two types of cultural facilities:
Intercultural facilities or centres basically serve the purposes of intercultural dialogue and
cultural exchange. Bloomfield and Wood [19] describe intercultural facilities as venues
to “rethink social, institutional, professional and status barriers as well as cultural
differences, to create an expansive, participatory democracy and dynamic hybrid culture”.
In addition, Bloomfield and Wood [20] propose a typology of intercultural centres
including (1) core-funded professional centres, (2) statutory services for inclusion across
a territory, (3) regeneration-funded arts and resource centres, (4) municipally funded
centres, (5) sectoral think tanks, and (6) autonomous, project-funded centres. Venues of
community culture (or minority culture) conduce to the artistic and cultural selfrepresentation and to the empowerment of specific ethnic groups. The boundaries
between intercultural and community culture facilities and activities are sometimes
blurred.
The juxtaposition made here leads to the interesting question of how intercultural and
community culture approaches differ from each other in their specific aims, strategies,
and achievements. In the following the auhor will try to answer some of the questions.
RESEARCH PROJECT
The given issue is currently being investigated in the course of a research project on
intercultural and community culture activities in Vienna, which is being carried out by
the author at the Institute for Urban and Regional Research of the Austrian Academy of
Sciences in Vienna. Depending on the availability of specific financial resources, the next
steps will be setting up a case study on intercultural and community culture facilities in
London and a comparison between developments in those two cities.
The basic research question investigated within the project reads as follows: In which
ways can intercultural and community culture facilities and activities contribute to
intercultural dialogue, participation, inclusion, mutual understanding among different
people, a stimulating and peaceful cohabitation, the amelioration of cultural and other
infrastructures, to a reduction of social and spatial imbalances, as well as to a positive
development of peripheral areas?
Research work is done according to the research methods of
- Document analysis,
- Field research – Robert Ezra Parks’ “nosing around” [21],
- Participant observation and finally
- In-depth interviews with managers of cultural facilities, artists, experts in the field of
culture and political representatives.
VIENNA’S INTERCULTURAL AND COMMUNITY CULTURE SCENE
Since the beginning of this century, a small intercultural and community culture scene
has begun to emerge in Vienna. The most important settings, activities, and actors of this
culture scene will now be depicted. Under the heading of intercultural activities, we
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investigate institutions and locations, festivals, associations, and intercultural
programmes at large cultural institutions. Community culture in principle comprises
institutions and associations presenting a regular programme and locations with sporadic
activities.
Before going into details, we wish to describe Vienna’s spatial structure briefly: The
districts 1 to 9, which are situated on the right bank of the Danube and inside the ringroad Gürtel, are considered as Vienna’s inner districts. The districts 10 to 20 and the
district 23 on the right side of the Danube and the districts 21 and 22 on the left side of
the river are the outer districts of the Austrian capital.
First, let us discuss intercultural activities in Vienna. Under the heading of institutions
and locations, the theatre laboratories Lalish (18th district of Vienna) and DiverCITYLAB
(10th) are to be mentioned. DiverCITYLAB serves as a school for young actors and is
directed by Aslı Kışlal. Brunnenpassage (16th) is Vienna’s flagship project in this field
and presents various arts including theatre, literature, cinema, etc. Participatory formats
such as different choirs and dance classes are of great importance here. Brunnenpassage
has been initiated and is still supported by the social institution Caritas and is directed by
Anne Wiederhold. Stand 129 (10th) is an offshoot of the Brunnenpassage and is led by
Tilman Fromelt. Both facilities are neighbourhood projects. Furthermore, the cultural
association and bookshop Afri-Eurotext (2nd) is to be mentioned.

Figure 1. Brunnenpassage (2018 – all photos by Walter Rohn)

Kulturraum Neruda (4th), Centro Once (11th) and Café Derwisch (16th) offer music –
the first two facilities specialise in Latin American music, the latter offers different music
styles. Hinterland Gallery (4th) and Philomena plus (2nd) present fine arts from the
Middle East.
The intercultural festivals Wienwoche and Salam Orient offer various art forms. In
Between at the Akzent theatre, the International Accordion Festival and the KlezMORE
Festival Vienna present music programmes. With the exception of In Between, all
festivals stage concerts, performances etc. at locations and places all over Vienna.
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Wiener Vorstadttheater and daskunst are associations in the field of theatre. Moving
Cultures and BlueSimon specialise in music. Kültüř gemma provides grants to migrants
for training in cultural facilities and Diverse Geschichten supports the writing of
screenplays.
Furthermore, large cultural institutions in the city centre such as the Burgtheater,
Volkstheater, Quartier 21, etc. inter alia present intercultural programmes.

Figure 2. Stand 129 (2018)

Let us, second, turn to activities of community culture in Vienna. Under the
heading institutions and associations, the following are to be mentioned: the Croatian
Centre and the Burgenland-Croatian cultural association in Vienna (both 4th), as well as
the Croatian cultural association Progress Austria-Vienna (15th) serve the Croatian
community in Vienna. For people with a Serbian background, the Serbian Centre (7th),
Serbian cultural centre Stevan Mokranjac (10th) and others act as anchors. The Yunus
Emre Enstitüsü (9th) is the Turkish cultural institute. The cultural institutions listed
above represent the countries where the greater part of the people who moved to
Vienna come from. Furthermore, there are, e.g., the cultural institutes of the Czech
Republic, Germany, Poland, Spain, Slovakia, and the United States of America (all
1st), France and Hungary (both 2nd), Bulgaria and Italy (both 3rd), Romania and
Russia (both 4th), and Great Britain (7th). The Latin America Institute (9th) is
currently struggling for its survival. The following locations sporadically present
events of community culture: the Akzent theatre (4th) stages theatre productions
from Croatia, Serbia, etc. Hallmann Dome, Arena34, and Kral Eventhalle (all 10th)
are large halls where pop stars from the former Yugoslavia and Turkey perform.
Restaurants and cafés at Ottakringer Straße (16th/17th) sporadically present concerts
and other cultural events such as the film festival Balkanale. From time to time,
multiplex cinemas such as the Hollywood Megaplex Gasometer (11th), Lugner City
(15th), and Millennium City (20th) present films in Croatian, Serbian, and Turkish
languages.
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Figure 3. Kulturraum Neruda (2018)

Figure 4. Concert at the Burgenland-Croatian cultural association in Vienna (2016)

Apart from the well-known places of community culture listed above, there are numerous
small facilities serving the purposes of community culture in most of the outer districts
of Vienna. Under the label MUSMIG, Ljubomir Bratić and others are attempting to
establish a museum of migration, which does not exist yet in Vienna [22].
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Figure 5. Announcement of a concert at Arena34 (2018)

INTERPRETATION AND CONCLUSION
Contrary to the general distribution of cultural institutions and facilities, which are heavily
concentrated in the inner districts of Vienna, intercultural and community culture
locations, projects, and activities are distributed all over the city.
Vienna offers a diverse mix of intercultural and community culture institutions, locations,
halls, festivals, associations, and people who are active in this field, but this is still a very
small scene.
Under the heading of intercultural activities, we count ten locations, five festivals and six
associations. Including cultural institutes, there are a greater number of permanent
locations of community culture and locations with a sporadic programme in Vienna than
there are institutions dealing with intercultural issues. Only two locations, the
Brunnenpassage and Stand 129, follow a neighbourhood policy.
Considering the differences between intercultural and community culture activities, we
can furthermore say that in Vienna, community culture shows a slightly greater variety of
art forms than intercultural ventures do.
To the knowledge of the author, Vienna has comparatively less and smaller projects than
other cities such as, e.g., Berlin, London, and Paris. For the time being, we can only
speculate on the reasons for that.
The Vienna municipality’s cultural policy regarding intercultural and community culture
activities, written down in the Government agreement between the Social Democratic and
the Green Party of 2015 [23], is theoretically in good order, but there is a certain mismatch
between the municipality’s programme and its implementation.
A city may draw huge profits from the cultural diversity of its inhabitants and of their
activities. As Wood and Landry [24] show, much depends on the will of the responsible
persons in the city government. Vienna still has a long way ahead towards becoming a
truly intercultural city with a strong community culture. It also still has to work towards
gaining from the positive effects that the respective institutions, facilities, festivals,
associations, etc. can bring about. These positive effects should ultimately improve
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mutual understanding, reduce social and spatial imbalances, and contribute to a positive
development of peripheral areas. For the city of Vienna, a first step in this direction might
be to participate in the Council of Europe’s Intercultural Cities programme and to learn
from other cities’ experience.
REFERENCES
[1] Degen, Mónica and Marisol García. The Transformation of the “Barcelona Model”: An
Analysis of Culture, Urban Regeneration and Governance. International Journal of Urban and
Regional Research vol. 36, 5, pp 1022–1038, 2012.
[2] Ingram, Mark. The Artist and the City in “Euro-Mediterranean” Marseille: Redefining State
Cultural Policy in an Era of Transnational Governance. City & Society vol. 21, 2, pp 268–292,
2009.
[3] McCarthy, John. Entertainment-led Regeneration: The Case of Detroit. Cities vol. 19, 2, pp
105–111, 2002.
[4] Seo, J-K, 2002. Re-urbanisation in Regenerated Areas of Manchester and Glasgow. Cities vol.
19, 2, pp 113–121, 2002.
[5] Siebel, Walter. Die Kultur der Stadt. Berlin, 2015.
[6] Ward, Stephen V. „Cities are Fun!“: Inventing and Spreading the Baltimore Model of Cultural
Urbanism. Monclús, Javier and Manuel Guàrdia (Eds.). Culture, Urbanism and Planning.
Aldershot, pp 271–285, 2006.
[7] Zukin, Sharon. Städte und die Ökonomie der Symbole. Göschel, Albrecht and Volker
Kirchberg (Eds.). Kultur in der Stadt. Stadtsoziologische Analysen zur Kultur. Opladen, pp 27–
40, 1998.
[8] Bianchini, Franco and Lia Ghilardi. The Culture of Neighbourhoods: A European Perspective.
Bell, David and Mark Jayne (Eds.). City of Quarters: Urban Villages in the Contemporary City.
Aldershot, pp 237–248, here p 245, 2004.
[9] Jewesbury, Daniel, Jagtar Singh and Sarah Tuck. Cultural Diversity and the Arts Research
Project: Towards the Development of an Arts Council Policy and Action Plan. Final Report. Arts
Council. Dublin, p 30, 2009.
[10] UNESCO (Ed.). Convention on the Protection and Promotion of the Diversity of Cultural
Expressions, p 13, 2018. http://en.unesco.org/creativity/sites/creativity/files/passeportconvention2005-web2.pdf (All internet sources accessed at 7 February 2020).
[11] European Union (Ed.). Report on the Role of Public Arts and Cultural Institutions in the
Promotion of Cultural Diversity and Intercultural Dialogue. European Agenda for Culture. Work
Plan for Culture 2011–2014. Brussels, p 10, 2014.
[12] IFACCA (Ed.). Achieving Intercultural Dialogue through the Arts and Culture? Concepts,
policies, programmes, practices. Ifacca d’Art Report No. 39, p 16, 2009.
http://media.ifacca.org/files/D%27Art39Final.pdf.
[13] IFACCA (Ed.). Achieving Intercultural Dialogue through the Arts and Culture? Op. cit., pp
13–22.
[14] Wood, Phil and Charles Landry. The Intercultural City: Planning for Diversity Advantage.
London, pp 321–324, 2010.
[15] Council of Europe (Ed.). White Paper on Intercultural Dialogue. “Living Together As Equals
in
Dignity”,
p
22,
2008.
https://search.coe.int/cm/Pages/result_details.aspx?ObjectID=09000016805d37c2.

334

International Scientific Conference GEOBALCANICA 2020

[16] Council of Europe (Ed.). Final Report – Evaluation of the Intercultural Cities Programme,
2015. https://rm.coe.int/1680307e66.
[17] Council of Europe (Ed.). Intercultural cities programme. Intercultural Cities: alphabetical list
of cities, 2020. https://www.coe.int/en/web/interculturalcities/list-of-participating-cities.
[18] Rohn, Walter. Die neue Kultur am Rand der Städte: Wien und Paris. Vienna, p 11, 2013.
[19] Bloomfield, Jude and Phil Wood. Intercultural Spaces and Centres. What are they, what
benefits do they bring, and how can they be encouraged as an essential part of the Intercultural
Cities approach? , p 2, 2012. https://rm.coe.int/16803009c3.
[20] Bloomfield, Jude and Phil Wood. Intercultural Spaces and Centres. Op. cit., pp 2–3.
[21] Lindner, Rolf. Die Entdeckung der Stadtkultur. Soziologie aus der Erfahrung der Reportage.
Frankfurt am Main, New York, p 9, 2007.
[22] All information on intercultural and community culture activities in Vienna is derived from
the author’s own search on the Internet.
[23] Stadt Wien (Ed.). Eine Stadt, zwei Millionen Chancen. Das rot-grüne
Regierungsübereinkommen für ein soziales, weltoffenes und lebenswertes Wien (14.11.2015), pp
122–129, 2020. https://www.wien.gv.at/politik/strategien-konzepte/regierungsuebereinkommen2015/
[24] Wood, Phil and Charles Landry. The Intercultural City. Op. cit., pp 321–342.

335

International Scientific Conference GEOBALCANICA 2020

ONLINE REPUTATION OF CULTURAL
HERITAGE ATTRACTIONS IN BULGARIA
DOI: http://dx.doi.org/10.18509/GBP.2020.38
UDC: 338.48-6:930.85]:004.738.5:303.6(497.2)

Radenka Mitova
Elena Petkova
Mariana Assenova
Vasil Marinov
Geography of Tourism Department, Faculty of Geology and Geography
Sofia University “St. Kliment Ohridski”, Bulgaria

ABSTRACT
In the context of the increasing importance of new technologies, digital marketing is an
issue of utmost significance in the field of tourism and is particularly relevant in the scope
of cultural tourism. Based on the information published on the Internet about selected 46
Bulgarian cultural heritage attractions, the aim of the study is to evaluate their
presentation in the context of promoting and building a positive attitude towards the
Bulgarian cultural heritage. The study is conducted using a specially developed
methodology, simulating the presumptive online behaviour of a potential user, seeking
information on the network for a specific object. The methodology seeks to gather and
analyse information about the presence and distribution of content on the Internet for the
sites under study, with focus on their online identity and image, resulting in and affecting
the online reputation. The study revealed significant gaps and challenges with respect to
the construction of online identity of cultural heritage attractions presented in detail in the
paper and the serious impacts of informal electronic communication channels on their
online image. Nevertheless, the online reputation of the Bulgarian cultural heritage
attractions does not depend on the amount of information disseminated on the Internet
and it is predominantly formed in real rather than in virtual environment.
Keywords: cultural heritage tourist attractions, online reputation, online identity, online
image, online presence
INTRODUCTION
Cultural heritage is considered mainly as a resource for the development of cultural
tourism products. Nevertheless, cultural tourism is more than consumption – it is a
dichotomy between culture and tourism [1], where the culture should be placed in the
center of the picture [2]. Institutions providing cultural tourism products have an
important mission within this contradictory symbiosis – by using the cultural heritage in
a commercial way, they should contribute to its promotion, meeting the specific needs of
visitors, enhancing its social value and helping its conservation.
Bulgaria is a small country with a centuries-old history and rich cultural heritage. Set at
important European crossroads its millennial history is marked by dramatic turnarounds
that have left a deep mark on its cultural diversity. It is the country that has given the
Cyrillic alphabet to the world. Thousands of cultural monuments, a variety of artifacts
dating from prehistoric times to the era of totalitarism, unique testimonies from Thracian
civilization, extreme ethnological and ethnographic diversity, preserved unique beliefs,
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traditions and folklore, an extraordinary amalgam of nature and authentic lifestyle are just
a part of the treasury of the Bulgarian cultural heritage. Bulgaria has listed seven sites in
the List of tangible culture heritage, seven items in the List of intangible culture heritage
and thirteen sites in Tentative List of cultural heritage of UNESCO [3]. This is an act of
recognition of the importance of Bulgarian heritage to the modern civilization. The
country's cultural heritage is grounds for national pride and is a major factor in preserving
national identity in the age of globalization.
Although Bulgaria has a long tradition in the development of cultural tourism, as well as
a presence of significant interest in the Bulgarian cultural heritage, there is a deep sense
of unfulfilled potential. Recent studies have shown that one of the main reasons
hampering visits to heritage sites is the lack of information [4]. In the nowadays age of
information and the rapid development of Information Communication Technology this
finding raises bewilderment. A similar issue has also been raised recently in the context
of factors for the rapid development of tourism in Sofia (the capital of Bulgaria) [5].
The purpose of the study is to evaluate the online presentation and analyze online offers
of 46 Bulgarian heritage attractions in the context of promoting and building a positive
attitude towards the Bulgarian cultural heritage. The study is organized around several
hypothesis:
- The official online communication channels are not well developed and do not imply
a recognizable online identity;
- Unofficial channels are a major source of online information on heritage attractions
and have a significant impact on their online image;
- Linguistic differences between websites have a separation influence on the general
population of users;
- The online reputation of heritage attractions depends on the amount and quality of
online information disseminated.
LITERATURE REVIEW
Digital marketing in tourism, e-tourism and other related topics have been of particular
interest in the scientific literature, especially in the last 20 years. This is dictated by the
dramatic changes that the ever-evolving new Information Communication Technologies
are causing in the tourism industry as a whole.
The Internet was recognized as a powerful cost-effective marketing tool [6; 7]. It is a
valuable tool for disseminating information and communication, and developing a
corporate website is vital to maintaining relationships established among companies by
enhancing public relations and in particular with customers. It is an important tool for
communicating knowledge and information in today's society and for improving the
connection between organizations and their public [8], as well as a factor for the
development of economically competitive and sustainable communication strategies
[9;10].
In a virtual environment valuable online content is also generated and shared, and thus
the virtual experience can simulate real-world visits providing near-real experiences [11].
Virtual travel is very important in the decision-making process, since the tourist has a
difficulty to formulate a clear image for a destination in the absence of real experience,
and the multimedia interactive nature of the network can add a new dimension to the
marketing of the destination [12]. Online communication enables the promotion of
corporate identity - it develops its brand, builds trust and competitiveness [13], manages
its online reputation and develops all its characteristics and quality. [8]
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Corporate identity is endogenous notion of an organization. On the other side corporate
image expresses an exogenous view of it. Image and identity are elements of the
organization’s reputation, which is a broader construct. It reflects the cumulative image
of the organization of internal and external stakeholders. The discrepancy between image
and identity can have a negative impact on reputation. If we assume that image and
identity interact like docked vessels, we should change identity to change the image [14].
Corporate identity is the way in which corporate entities (actors who perceive themselves
as acting on behalf of the organization) interpret their organization in the context of an
ongoing social interaction with other entities [15].
Online reputation is corporate reputation created in an online environment [16]. It is
formed by all the content that an organization distributes about itself, as well as
information that is distributed in the virtual space by other entities (suppliers, users,
competitors, partners, etc.), reflecting how others view the organization when they search
for it online [17]. Thus, electronic reputation depends on two types of communication
channels:
- Official channels - websites and social networking profiles related to and managed by
the organization and
- Unofficial channels over which the organization has no control - other sites, search
engines, social networks, etc. [18; 19; 20]
Official website and / or social media page, by providing official information about the
organization over which it has complete control, can be interpreted as an expression of its
online identity, which in turn builds its image in the virtual space.
METHODOLOGY
Sample
The study is focused on 46 sites in Bulgaria defined as cultural heritage attractions. They
are located in four areas: Koprivshtitsa-Hisarya-Kazanlak, Veliko Turnovo-GabrovoTryavna, Ruse and its adjacent sites and Pleven-Lovech. The selection of sites is based
on the following set of criteria: diversity by type (historical period, scientific and cultural
field), form, environment, utilization, popularity and belonging to different tourist regions
according to the Concept for Tourist Regionalization of Bulgaria [21]. The attractions
were explored on-site through interviews with site operators and visitor surveys. Some
results of the 668 surveys with visitors to 30 sites were used in this analysis.
Gathering and analyzing information
A specific subject of this study is the information published online for each of the
attractions studied, focusing on their online reputation. We want to explore the
relationships built in the virtual space between the operators of the studied heritage
attractions, in their capacity as providers of tourism services, and potential consumers,
i.e. in its marketing aspect. The study aims to gather and analyze information about the
presence and distribution of content for a heritage attraction on the Internet, mimicking
the alleged online behavior of a potential user seeking information on the network for
each specific site included in the survey.
First, information was sought on the availability of one's own sites and pages in one or
more social networks with a view to building one's online identity. The presence or
absence of any particular attraction on a site of a higher organizational structure (cultural
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institution and / or municipality), as well as the maintenance of unofficial websites for
the site managed by third organizations or persons, are also taken into account.
The second stage focuses only on those sites that were found in the first stage of the
survey to maintain their own official site. For the purposes of the analysis, a
benchmarking matrix has been developed based on coding the content of the websites,
taking into account the presence or absence of information about a given service supply
element. The matrix has been prepared by an overview of the official websites of the
world's leading cultural heritage attractions such as Stonehenge (UK) [22], Louvre
(France) [23], Acropolis (Greece) [24] and Leonardo da Vinci Museum (Italy) [25]. This
approach was chosen to ensure comparability with the practices in Bulgaria of presenting
and promoting the Bulgarian cultural heritage, as well as with the degree of development
of the product of heritage tourism with the global trends. The review of these sites
revealed significant similarities in the information provided in the online environment for
the services offered, targeting potential visitors in five main thematic dimensions:
accessibility (visit planning), basic information services, events, amenities and
entertainments.
Quantitative information on the total number of results was collected by Google keyword
searching for each site in Bulgarian and English. Based on this information, conclusions
can be drawn about the extent of information dissemination for an object that is accessible
to users in the virtual space, as well as the degree of virtual popularity of the object for
both Bulgarians and foreigners.
The information presence for each attraction was investigated in selected groups of
websites:
- The most popular worldwide websites of general type - Wikipedia (in Bulgarian and
English), Google Maps, You Tube (in Bulgarian and English);
- Popular international travel websites - TripAdvisor and Lonely Planet;
- National tourist websites - bulgariatravel.org, btsbg.org - 100 National tourist sites,
Opoznai.bg and iloveBulgaria;
- Tags from users on popular social networks - Facebook, Twitter and Instagram.
Also reflected are user-generated ratings for sites and the number of registered comments
on Google Maps, TripAdvisor and Opoznai.bg. Thus, the survey included those unofficial
sources of information that are supposed to play a key role in building the online
reputation of the sites over which their operators have no control and which have a
significant influence on the choice and decision making of visits in the minds of Bulgarian
and foreign consumers.
The information collected was processed using statistical analysis techniques.
RESULTS AND DISCUTION
Official channels for online communication
All the attractions explored are presented in the virtual space and have their online identity
in a different kind of format. The analysis of the official channels for online
communication shows that only 16 of the 46 surveyed heritage attractions (34.8%) have
their own official website. These sites in the dominant part of the cases are the governing
cultural institutions (regional, historical or archeological museum, gallery, etc.). The
exceptions to this rule are only 9%. In contrast, almost all sites (95.7%) have pages on
one or more social networks - most often on Facebook. Simultaneously, 85% of the sites
studied are presented on the websites of a higher-level cultural institution - the one under
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which jurisdiction the respective attraction is assigned. Affiliates of the governing cultural
institutions are included in this group of attractions. The share of attractions that are
presented on the websites of the municipalities on the territory of which the respective
site is located is high - 87%. Four sites (9%) do not have their own site or are not
represented in a website of a higher-level cultural institution, and the attractions ignored
by the municipal websites are 13%. The share of sites presented on unofficial websites
maintained by third parties or organizations is extremely high - 95.7%.

Figure 1. Degree of presentation of supply elements

The process of building an online identity seems to be largely subordinated to the
governance structure of Bulgarian heritage attractions, with leading role of cultural
institutions and municipal administrations. The share of heritage attractions that have
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limited control over the process of building their online image on the basis of their own
online identity based on their own website is very high - 65.2%. It seems paradoxical that
even the sites included in the UNESCO List of World Heritage listed in the study - the
Kazanlak Tomb and the Ivanovo Rock Churches do not have their own websites. They
are featured on the websites of the cultural institutions in charge.
From the perspective of a potential online user seeking official information about a
particular heritage attraction, this approach to presenting sites and building their online
identity seems inadequate. The approach is institutional rather than object-oriented, which
makes it difficult to seek information about specific heritage attractions.
This conclusion is supported by the results obtained from a field survey of visitors
regarding their informational behavior. Although 90% of the surveyed visitors stated that
they were informed in advance of the sites visited, and 38% of them used the Internet as
a source of information, only 3.1% were informed from the official websites of the
attractions, and only 1.4% - from local (municipal) websites. In the structure of online
sources only, the share of official attraction websites remains low - 7.5% and the share of
local sites - only 3.3%.
The analysis of the content of the 16 official websites of Bulgarian heritage attractions
with a focus on specific tourist information is indicative of the quality of presentation of
their online offer addressed to the potential costumer. Compared to selected world cultural
attractions, the presentation of supply elements shows an overall unsatisfactory level 32.8%
Fig. 1 presents in detail the results of the benchmark analysis of attractions’ official
websites. The data shows serious gaps in the presentation of all major supply elements,
but they appear to be very sharp in the secondary supply area, and in particular - in the
area of amenities and entertainment. The survey also registered serious shortcomings in
the presentation of the elements of the primary supply, mainly with respect to basic
information services, but there were also significant gaps in the accessibility of the
attractions.
Although further studies are needed, the findings provide a significant answer to the
question of why visitors to Bulgarian cultural heritage attractions resort to other sources
and do not use official attraction websites as a major online information channel. The
information published on the official websites of cultural heritage attractions does not
substantially meet the needs of potential visitors for specific tourist information and it is
not sufficiently costumer-oriented.
Informal channels for online communication
If the potential customers do not rely on attractions’ official websites, they probably seek
information from other sources. The results of a survey among visitors to heritage
attractions show that the Internet is not among the top but it is essential as a source of
information for 37.7% of respondents. Of greater importance are the traditional informal
(45.8%) and formal (45.3%) channels. These results raise the question: is the available
information about attractions on Internet sufficient?
On the other hand, the main sources of online information about the attractions mentioned
by the visitors are specialized tourist portals especially those with increased international
weights - TripAdvisor and Lonely Planet (20.4%), followed by national web travel guides
(18.8%). Wikipedia (17.5%) has the highest share of general type of websites, which is
comparable to the specialized tourist websites. Social networks - Facebook, Instagram
and Twitter - have a 15% share, followed by Google Maps with 7.5%. Mobile apps
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(iloveBulgaria - 1.7%) and popular video sharing website You Tube (0.8%) are of least
importance. The results indicate that the visitors are searching for specific tourist
information, but are they able to find it?
The survey shows that the available online information about attractions seems sufficient.
The total number of results for all the heritage attractions explored by keyword search on
Google is 7 943 478, of which 4 516 240 are search results in Bulgarian and 3 427 238 in
English. The average number of search results in Bulgarian is 98 179 and in English - 74
505. The total number of videos distributed for the studied heritage attractions is 232 818,
of which 164 755 are in Bulgarian and 68 063 in English. The average number of videos
in Bulgarian is 3582 and in English - 1480. The number of news broadcasts about the
studied attractions is 279 763, including 229 720 in Bulgarian and 50 043 in English.
However, the studied sites are distinguished by varying degrees of virtual popularity.
More than 82% of the attractions are characterized by a low degree of dissemination of
information in Bulgarian and the remaining 18% by a high and very high degree. In
English content distribution the share of low-popular sites is lower (63%), at the expense
of high-value (26%) and very high-value (11%) attractions.
In the specialized world travel websites TripAdvisor and Lonely Planet, in which the
information is published only in a foreign language, the performance of the explored
attractions is at a relatively good level, with 85% and 67.4% presence of the websites
respectively. More than half (26 items or 56.2%) of the sites are presented simultaneously
on both websites, and 18 items (39.1%) are represented either on one website or on the
other.
Contrary to the above, the level of presentation of the studied sites in Bulgarian tourist
portals maintained by public or related structures (Ministry of Tourism and Bulgarian
Tourist Union) is lower than that of the world tourist websites. The number of sites
included in the bulgariatravel.bg portal in which the content is published in 10 languages
is 24 (52.2%), and those listed on the btsbg.org website - 100 National tourist sites in
Bulgarian are only 22 (47.8%). In contrast, the presentation of the attractions in the private
online travel guides of Opoznai.bg (in Bulgarian only) and iLoveBulgaria (in Bulgarian
and English) is at a very high level, with 97.8% and 100% respectively.
The results of a staged virtual trip to the world's most visited websites show that the
studied heritage attractions are most fully represented on Google Maps - 97.8%. A
similar, very high percentage of site presence is registered on the video sharing site You
Tube, but only when searching in Bulgarian - 95.7%. However, when searching for
English content on You Tube, the share of featured sites is below 3/4, with any
information being found on the 12 attractions. Similar is the picture when searching in
Bulgarian on Wikipedia - 76.1% of the sites have published information, but when
searching in English the proportion of the featured sites falls below 50%, with no content
found for 25 attractions.
The dissemination of information about explored attractions in the form of tags on the
popular social networks Facebook, Twitter and Instagram shows different weight. The
highest activity is logged on Facebook, where content appears for 42 attractions or 91.3%.
About 60% of the sites' presence is also noted on the Instagram network. The least is the
presentation of attractions on the Twitter network, in which information appears only for
19 sites, which represent only about 40% of the studied attractions. For four attractions
there are no user reviews at all on any social network.
In conclusion, there is a lot of information published on Internet but dissemination of
content about Bulgarian heritage attractions is uneven by sites, by type of information,
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and by language. Furthermore, there are serious gaps in terms of specific tourist content,
both by attractions and by language of publication and searching for such information,
seems to be too complicated.
User-generated online rating
It is well known that the content of most unofficial websites mentioned above is generated
by the users. It is curious to find out what are their attitudes towards the Bulgarian heritage
attractions. Table. 1 presents some indicators of a statistically variation analysis of the
user-generated ratings of the studied heritage attractions at the Opoznai.bg, TripAdvisor,
and Google Maps, where the user rating systems have been established.
Table 1. Statistical variation analysis of user-generated online ratings
indicators
Opoznai.bg TripAdvisor Google maps
number of included sites
45
39
44
share of included sites (%)
97.8
84.8
95.7
number of rated sites
45
38
43
share of rated sites (%)
97.8
82.6
93.5
average number of site evaluations
50.1
72.3
744.3
minimum number of site evaluations
1
1
5
maximum number of site evaluations
1429
1214
6866
standard deviation of the number of evaluations 210.3
179.2
1376.2
the median of number of evaluations
7
32
276.5
range of the number of evaluations
1428
1213
6861
average score
4.67
3.58
4.43
minimum score
4
3.5
4
maximum score
5
5
4.9
standard deviation of scores
0.77
1.69
0.97
the median of scores
4.9
4.5
4.7
range of the scores
1
1.5
0.9
dispersion of scores
0.6
2.8
0.9
coefficient of variation (%)
16.5
47.1
22.0
control value 0.89
0.28
effect size (Cohen’s d)
0.28
0.32
control value
0.87
control value 0.64

The results show that at all three websites the level of presentation of the studied
attractions is high, but in TripAdvisor it is slightly lower - 84.8%. The level of evaluated
sites also shows high values - over 85%. The average number of rates varies widely. It is
the highest on Google maps, while the average rating on Opoznai.bg and TripAdvisor is
significantly lower. The data shows that some objects are much more highly rated than
others are. In all cases, the generated user ratings are highly dependent on the extreme
values of the number of ratings due to the uneven distribution of the number of
evaluations.
The average user rating of the studied heritage attractions shows different values but, in
any case, they fall within the range of positive evaluations. Absolute maximum ratings
are typical of TripAdvisor and Opoznai.bg, while Google Maps has the highest user rating
of 4.9. The most critical are the users of the TripAdvisor, which has the lowest ratings of
3.5. In the other websites, the minimum ratings are 4. However, the minimum rating of
all three sites is in the range of positive ratings. The dispersion values of the mean ratings
- standard deviation, variance, and coefficient of variation show the highest values for
TripAdvisor ratings, followed by those on Google Maps, and at Opoznai.bg they show
the highest concentration. The different approaches in rating averaging are likely to have
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an effect on variance, as evidenced by the high variation coefficient on TripAdvisor data.
The median values of the average scores at all three websites show a strong asymmetry
in favor of the positive ratings, but they are the lowest on TripAdvisor - 4.5 and the highest
on Opoznai.bg - 4.9 and those on Google Maps occupy an intermediate position - 4,7.
In order to test the hypothesis for sample differences at the three websites the effect size
factor (Cohen's d) was calculated - Table. 3. The results confirm the hypothesis that
linguistic differences between websites have a decisive influence on the general
population, especially in the case of TripAdvisor (in English only) and Opoznai.bg (in
Bulgarian only).
Fig. 2 graphically depicts the frequency distributions in percent of the ratings generated
by the users. In order to ensure better comparability between the data due to the
differences in the averaging of the assessments, a comparison was made over the
evaluation ranges as follows: 1) No rating; 2) 3.5-4 - the lowest rates, 3) 4.1-4.5 - the high
rates and 4) 4.6-5 - the highest rates.

Figure. 2. Frequency of user-generated ratings for heritage attractions in selected websites, %

The chart shows that TripAdvisor users are reluctant to give the highest rates - the share
of the highest ratings range is negligible. In addition, they are much more critical than the
users of the other two websites - the frequency of the range of lowest ratings is
significantly higher than that of the other websites (28.2%). TripAdvisor users most
commonly cited ratings in the medium to high range, which can be interpreted as overall
satisfactory rating. Compared to the other two websites, the proportion of unrated sites is
also very high.
The picture on Opoznai.bg looks completely different. More than 80% of the ratings fall
in the range of the highest marks and about 11% are in the range of the average grades.
This means that the overall rating of the website's users comes close to being excellent.
Although much less pronounced than TripAdvisor, there is also some user criticism - the
lowest ratings are 6.5%. Obviously, users of Opoznai.bg appreciate highly researched
heritage attractions and tend to neglect the disadvantages. The share of unrated sites is
the lowest compared to the other two websites.
The picture on Google Maps seems to be a consensus between those of the other two
websites, but it seems to be closer to the situation on Opoznai.bg. The share of the highest
rated range (69.6%) is significantly higher than the other ranges, but it is smaller than the
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one in the Opoznai.bg. The share of the range with medium scores (24%) is also
significant, but the share of the range with the lowest grades is only 2.2%. Obviously,
Google Maps users demonstrate moderately high satisfaction with the attractions
explored.
Impacts of online presentation on online ratings
A regression analysis was performed to check the impact of the extent and quality of the
online presentation of the heritage attractions on the consumer ratings. First, a correlation
was searched between the number of reported Google search results (in Bulgarian and in
English) and user ratings on the Opoznai.bg, TripAdvisor, and Google Map websites for
all attractions. In the same way, the relationship between the degree of presentation of the
supply elements and the consumer rating was examined for those attractions, which
maintain one’s official website. (Table 2)
Table 2. Correlations between online presentation and online ratings
Rating
Rating
Rating
Google maps
TripAdvisor
Opoznai.bg
Number of Google results
BG
EN
BG
EN
BG
EN
Coefficient of correlation (r)
0,5
0,4
0,4
0,1
0
0,1
Coefficient of determination (r2)
0,3
0,2
0,2
0,01
0
0
Degree of presentation of
supply elements
Coefficient of correlation (r)
-0,32
-0,11
0,37
Coefficient of determination (r2)
0,1
0,01
0,14

Correlation coefficient values (r) in the relationship between the virtual popularity of sites
and their online rating range from average to completely missing dependency. The values
of the coefficient of determination (r2) indicate that in cases where such a relationship is
manifested, it is not linear and has a less pronounced functional character. This
dependency is wholly absent or poorly expressed in ratings on specialized travel websites,
but in case of Google Maps rating, it shows higher statistical significance.
The interpretation of the above results indicates that the amount of information published
in the virtual space has too little or no influence on the online reputation of Bulgarian
heritage attractions. The online image of Bulgarian heritage attractions depends more on
other factors than on the volume of published information.
This gives a reason to suppose that probably it does matter what is the character and
purpose of the published content, to whom it is addressed, where it was published and
who published it. This may means that building a positive online image of Bulgarian
heritage attractions requires focused actions and efforts aimed at disseminating
information with specific content and a clear message, in the right place, with a clear
sender and receivers.
However, the correlation coefficient (r) between the degree of presentation of the supply
elements on the official websites of the attractions and their online rating completely
refutes this assumption. It shows that such dependence is not simply missing, but even
reversed. The coefficient of determination (r2) in this connection shows that the
manifestation of the dependence between the two determinants is completely random.
An explanation may be that a higher level of accessibility to and quality of online
information is likely to be important in the planning and decision-making stages of the
visitation, but the rating of attractions on tourist websites is actually generated after the
realization of the visit and getting real impressions. This may mean that even the online
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reputation of Bulgarian heritage attractions is formed more in real than in virtual
environments.
CONCLUSIONS
Aiming to evaluate the performance and analyze the online offerings of 46 Bulgarian
heritage sites, the survey revealed significant gaps and challenges in building online
identity in the form of websites.
The approach in the process of building online identity is not object oriented, but highly
centralized, which on the one hand restricts the independence and control in the process
of building the online identity of attractions, and on the other, makes it difficult to find
the necessary information from a user point of view. In addition, compared to the global
trends, the online offer of attractions has been developed to an unsatisfactory level.
Serious gaps are recorded in all major supply elements, but they are very acute in the
secondary supply area, and in particular in the area of amenities and entertainment. Poorly
targeted at potential users, the information published on official sites does not meet their
specific tourist information needs.
The gaps of official communication channels divert user demand to unofficial online
channels, which are the main source of online information about Bulgarian heritage
attractions and a major factor in building their online image. However, the distribution of
unofficial online information is uneven in terms of attractions, type of information and
language. Furthermore, there are serious gaps in terms of specific tourist content, both by
attractions and by the language of publication. Searching for such information seems to
be too complicated.
However, all Bulgarian heritage attractions have a positive image according to online user
rating systems. Nevertheless, the results of the analysis lead to the conclusion that the
image among foreign users is less favorable than among Bulgarian users.
The assumption, that the more information is disseminated in the virtual space for a given
heritage attraction the greater the impact on its image, is rejected by the results of the
analysis. This means that the information dissemination of whatever, wherever and by
whoever has no significant impact on the online reputation of Bulgarian heritage
attractions. Undoubtedly, overcoming the gaps and challenges of official online
communication channels is essential, especially in regards of pre-briefing potential
customers.
The hypothesis that the better presentation of the elements of supply on the official
websites leads to better effect on their image is completely rejected. The results of the
analysis lead to the conclusion that the virtual presentation of the attractions cannot
replace the real experience and online reputation of Bulgarian heritage attractions is
actually formed predominantly in the real rather than in the virtual environment.
The applied methodological “put on user's shoes” approach, combined with the concept
of corporate reputation, allowed for a clearer picture regarding the digital presentation of
some of the Bulgarian heritage attractions. The results are applicable for making
recommendations to the governing institutions in order to improve the promotion of the
Bulgarian cultural heritage and to create a positive attitude towards it. The developed
methodological framework allows extensions in the direction of the range of attractions,
analysis of more qualitative aspects and analysis of the marketing strategies of the sites.
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ABSTRACT
The concept of the smart city has become more popular in the recent years in Bulgaria.
The city of Bourgas is the first smart city in the country, which has introduced smart
technologies in urban environment.
The city of Bourgas is the fourth largest city in Bulgaria, but with the processes of
urbanization, technological progress, many problems and challenges has arose, which has
made municipal authority more concerned about the future. In the recent years the
Municipality of Bourgas has made the first step toward smart city through smart
technologies, sensors, cameras, installed in the different parts of the city area, which
detect, monitor, analyze and predict all the processes in the territory.
Many projects in the city of Bourgas were realized in order to improve the quality of life,
city environment, education and urban economy, such as smart city laboratory, e-hub,
smart transportation, smart traffic lights and etc.
But technologies are not the only way, in which we can create a smart city. Therefore one
of the main highlights of the smart city concept are the social and economic aspects in the
processes of transformation.
In this way the city of Bourgas has introduced projects for smart entrepreneurship,
through which people, especially young, educated, creative people, students and PhD
students can elaborate their projects and the Municipality of Bourgas motivate them
through grants, material support for project development, facilities, assistance from
mentors who are mainly representatives of local businesses and etc.
Municipality of Bourgas has elaborated a program for business angels and startup
projects, which motivate people to develop different project ideas and they receive
financial and material support.
E-hub Bourgas project is a resource for all young people with ideas and willingness to
work. All E-hub members gain access to a living environment where they can develop
their project proposals and have access to mentors, who support them throughout the
whole process. The purpose of this idea is to create a circular education environment and
to close the entire cycle: education - ideas / projects – realization in the labor market in
Bourgas.
This report is presented in 4 sections, including the foregoing introduction. Section
“Smart entrepreneurial hub Bourgas” will reveal the project idea and the expected
results of it. Section “Еntrepreneurship in smart city” will show how city authority can
manage urban innovations through smart entrepreneurship and what are the benefits from
this.
Section 4 is for conclusion and aims to show how entrepreneurship is the most important
step in the processes of transformation the city of Bourgas in smart city.
Key words: smart city, urban innovations, entrepreneurship, smart laboratory
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INTRODUCTION
Population growth in cities generate different economic, social, ecological, political
problems and challenges for people and authorities. All of these problems require
innovative and smart solutions and practices in order to meet these challenges.
The European Commission (EC) defines smart cities as places “where traditional
networks and services are made more efficient with the use of digital and
telecommunication technologies for the benefit of its inhabitants and business[1]
According to the Manchester Digital Development agency, “a ‘smart city’ means ‘smart
citizens’ – where citizens have all the information they need to make informed choices
about their lifestyle, work and travel options. [2] The city itself is a multifunctional and
complex object that can be represented as a demographic, ecological, transport,
administrative-territorial and industrial production system.[3]
We can define smart cities as a complex system which includes different components:
urban infrastructure, city-serving system, socio-demographic aspects, ecological aspects
and etc.
Smart cities in economic and social terms are looking to the future. [3] The nature of the
technology adoption is considered to help cities undergo socio-technical transitions and
become smart cities. [4]
Smart cities are good places for development of business. They:
- Improve supply of homegrown talent;
- Enhance infrastructure enabling more to start and scale;
- Ensure better access to public procurement opportunities;
- Improve connectivity allowing businesses to provide more data-related services
E-hub Bourgas
The city of Bourgas in the resent years has become more smarter and has been realized
some projects for smart urban planning. The main focus in the city of Bourgas are not
only technological aspects of smart city, but socio-demographic and economic aspects
are also important. In the resent years Municipality of Bourgas has elaborated some
projects for entrepreneurship in smart city Bourgas.
First project which will be start its realization is E-hub Bourgas (Entrepreneurial hub
Bourgas).
The main purpose of these idea is to turn the university into an entrepreneurial hub that
offers resources, diverse networking opportunities, funding opportunities, office space for
its students, PhD students and young faculty to generate ideas that will be transformed
into start-up companies, business projects, and enterprises on the territory of the city.
Thus, young people will become active agents of change, actually participate in the
practice and in this way they can see realization of their ideas on the territory of Bourgas,
which is a very strong motivation to live in the city.
E-hub Bourgas will provide training, support and mentoring for students and PhD
students to help them to become entrepreneurs. Thus, partners, mentors, teachers,
business organizations, Municipality of Bourgas will support young people in their efforts
to find solutions for problems in their communities, workplaces and organizations. The
main direction in which the work will be undertaken is for students to become agents of
change.
The main goal of the project is to turn the university „Prof. Asen Zlatarov” into a place
that provides opportunities for students and PhD students to realize themselves in the city
where they live. In this way young educated people will want to stay in Bourgas to live
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and work, and on the other hand their ideas and projects will have a real opportunity to
be realized in the city, which is a very important for the economic development of the
city.
For this purpose, University “Prof. Asen Zlatarov”, partners, Municipality of Bourgas and
enterprises will prepare standards and requirements for application with projects in
specific scientific / business fields. The financing will be through a special fund managed
by university, business partners and Municipality of Bourgas.
The only important condition for participation in the projects is the applicants to be
current students and PhD students in the university and other educational centers on the
territory of the city.
The main objectives of the project are:
1. Training: Entrepreneurship courses which will be focused on educating
entrepreneurs and leaders of the future
2. Collaboration – very close link between management, faculty and student groups,
collaboration with business, research institutions, government organizations and local
groups to offer ongoing support for students and young researchers.
3. Retain and attract young, highly educated people.
The basic idea behind the creation of this hub is that in most cases young people do not
know how to elaborate and create an idea which will be transformed in a product. In order
to be realized entrepreneurial ideas financial support as well as methodological, resource
and mentoring are necessary.
Advantages of this project are free office space in a shared, shared environment, access
to expert advice, support, funding, coaching, mentoring.
E-hub Burgas is a resource for all young people with ideas and willingness to work. All
E-hub members gain access to a living environment where they can develop their project
proposals and have access to mentors who can support them throughout the process. The
purpose of this idea is to create a circular education environment and to close the entire
cycle: training - ideas / projects - implementation.
The e-hub will have a close relationship with the Bourgas Incubator, where students and
PhD students will develop their project proposals with business support. [5]
How an idea actually works?
1. Separate space in the university “Prof. Asen Zlatarov” or in the Incubator Bourgas,
where with the financial support of the Municipality, university and enterprises, office
spaces and separate offices will be formed, which are fully equipped with office
furniture, with computers, printers, interactive boards, wi-fi, with IT management and
personal assistant capabilities. These offices will be provided free of charge for one
year to young entrepreneurs and start-ups, who, through preliminary competitive
sessions twice through the year, are approved by a commission (representatives of the
Municipality, university and business). Competitions will be call for proposals that
have specific requirements and standards for project proposals, such as (value added
for the city, green sustainable technologies, IT sector, etc.). Applicants must submit
detailed projects that meet the requirements, with a business plan, budget, etc.
2. Brainstorming meetings will be organized once a month, where young people
present their business ideas and are discussed by a wider range of experts.
3. Public lectures and training seminars from well-known names in business, IT
sector, public administration, universities, sports, culture, ecology, etc. will be held
regularly.
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4. Networking - E-hub will enable networking of its members, which is an additional
option for resolving cases from a larger circle of people, as well as for developing
clusters and joint projects between hub members.
Another project for smart entrepreneurship is a programme “Business angels”. This is an
initiative which support and contribute financially and in a participatory for the realization
of interesting business ideas.
The idea is a simple, on the one hand people with project ideas (predominantly young)
who do not have finances to realize them or the ability to borrow, and on the other hand
are people with financial opportunities who are looking for fresh and innovative business
projects in which they can invest, of course, with shareholding in the future project or a
percentage from the profit.
In the role of business angels are involved Municipality of Bourgas and / or a consortium
of local enterprises who see the opportunity to profit in this endeavor.
In this way young people in the city of Bourgas can develop their ideas, apply with it to
the municipality or certain business organizations and get funding for it. Thus, a very
effective symbiosis between students / PhD students and business could be obtained
because:
1. First, the business can see ideas of young, active and creative people who could
become part of their organization in the future.
2. Second, undergraduate students will have the opportunity to develop a project in a
real business environment, to see how things happen in practice, for which they will
gain experience and knowledge and will be financially rewarded, and could become
part of the teams of companies, with whom they work and assist them to successfully
complete their projects.
In the resent years the city of Bourgas has introduced innovative solutions in the field of
smart urban planning – smart lighting, smart sensors, smart parking system, smart traffic
lights and etc. Therefore last project idea of the city leaders is to be founded smart city
lab. Its envisages that in this laboratory will be monitored the performance of all
electronic devices in the city in real time - for traffic, air pollution, trash bin sensors,
traffic lights and etc.
Thus, smart city laboratory will be giving a complete picture of the efficiency of these
devices. It is an important tool for better urban planning and smart decision-making, given
the rapidly changing urban environment and the growing needs of people. Furthermore,
students will have the chance to participate in this lab and to propose and implement pilot
innovative projects.
CONCLUSION
Smart city is an entrepreneurial city. The city of Bourgas in the last years has developed
different innovative solutions and practices in the urban environment. City is intelligent
when investments are not only in technologies, but in socio-economic aspects. In the
resent years the city of Bourgas has become more smarter and has been realized some
projects for smart urban planning. The main focus in the city of Bourgas are not only
technological aspects of smart city, but socio-demographic and economic aspects are also
important. Some important projects have been planned to be realized in the next years in
the city of Bourgas – E-hub Bourgas, Business angels, with the main purpose – to
stimulate and motivate young people in the Municipality of to develop innovative and
smart economy.
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ABSTRACT
Obtaining the title of European Capital of Culture in 2007 represents for city of Sibiu an
important economic achievement. The entire process began a few years before, and it was
consisting in developing the creative economy alongside other economic aspects.
The entire developing process was first based on performing arts and the related activities.
For this, all major actors, local administration, governmental agencies and private
stakeholders proposed and developed programs for sustaining creative economy. New
financing lines, from Romanian government or from EU were used, new partnerships
were initiated between Romanian firms and institutions and firms from abroad.
As our analysis had underlined, using NACE cods (number and activity domain), the
period before 2007, was characterized by an increasing number of private initiatives in
the creative economy. Most part of them were related to the performing arts, marketing
and architecture. This situation can be sustained with arguments, such as The
International Theatre Festival, architectural heritage, dating from saxon period, both
contributing to the Sibiu multicultural context. From this initial activity, the creative
economy became diverse, by including other approaches (publicity, arts production,
printing, digital technology etc.).
After the 2007 moment, Sibiu creative economy became more powerful, the city, and the
adjacent zone, being involved in more diverse programs belonging to the creative
economy. Movie production, crafts, design and fashion design (as examples) as activities
were implied into promoting cultural particularities and specificities at the local and
regional level. Local, national and international economic actors have contributed to the
Sibiu European cultural hub status. More than that, a lot of multiplicity effects had
appeared, contributing in this way to local and regional economy diversification.
Keywords: creative, Sibiu, culture capital, economy
INTRODUCTION
Creativity is assumed to be a transferable ability, and the development of population
creativity will support innovation within the economic sectors [1]. Moreover, culture can
be considered as a source of innovation [2], a provider of economic independence [3],
generated by the entrepreneurial spirit of the creative population [4]. Following the public
consultation, the European Commission in 2010 mentioned that "cultural and creative
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industries (...) contribute to the competitiveness and social cohesion of our cities and
regions". From the perspective of the role of the creative economy in the development
process, the evolution of economic models must be considered. Thus, the conventional
economic development model emphasizes attracting firms and activities from abroad,
with policies having cost-based incentives, minimizing regulations and marketing
strategies [5], [6]. The creative city model is based on attracting talent, through policies
on increasing the quality of spaces and developing facilities on art and culture [7], [8],
[9]. The model of the cultural industries concerns the agglomeration processes, the
specialization of the companies and the links between them. To achieve these goals, the
policies undertaken support a minimization of the risks and costs of transactions, and an
improvement of information and partnerships [10], [11], [12], [13],[14], [15].
About the model of cultural occupations, they focus on the characteristics and needs of
artists and associated occupations. This is achieved through policies aimed at artistic
centers with accessible spaces, by preparing and stimulating social and business networks
[16], [17]. The cultural planning model brings into question the informal arts / culture and
the development of communities, these being achieved by identifying the elements that
result in the empowerment and consolidation of these communities [18]. Case studies
reveal that the creative city model dominates contemporary economic development and
invariably facilitates the emergence of neo-liberal development schemes [19].
For European cities that are candidates or not for the title of Capital of European Culture,
the development strategy is also based on the inclusion of a key element, such as the
organization of one or more events. The status of European cultural capital undoubtedly
contributes to the resizing of the city's image and economy. Stimulating physical
development is a triggering factor along with generating economic, social and cultural
benefits. For cultural events or urban development policies that include cultural activities,
the greatest challenge is to achieve a balance between the incomes achieved in all areas
and to generate sustainable development [20].
One can speak at this time of the existence of a new trend in terms of cultural tourism, a
trend provided by the concept of Capital of European Culture. In addition to be an asset
for this type of tourism, it can influence and promote cultural productions, promote a new
perspective on the city but also facilitate partnerships. Lately, culture, through cultural
products, has become a relevant factor in marketing the tourist destination [21]. Sibiu as
the Capital of European Culture in 2007 managed to impose several international cultural
events (International Theater Festival, Jazz Festival) that functioned as vectors of urban
marketing. They were added a contrasting urban landscape (the old city center antithetical
to the newer areas), also reinvigorated and reinvented from the perspective of supporting
artistic productions. Meanwhile, the cultural offer of the city has diversified, succeeding
in creating Sibiu a tourist destination throughout the year.
Event tourism, as a particular approach to cultural tourism, has undergone a significant
development in recent years. Event-type productions have become a solution of the
problems related to the differentiation of the tourist product, seasonality and increasing
competitiveness within the tourism market. Cultural events have become means of
economic revitalization, of urban transformation, of repositioning of the tourist
destination, of generating investments and implicitly of income [22], [23]. The present
case highlights this progress both vertically and horizontally, through an economic
diversification, especially in the creative field, in parallel with an infrastructure
development.
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Cities represent the space for a continuous flow of cultural events that ultimately lead to
their festival [24].
The analytical framework that highlighted the economic impact of the events associated
with the Capital of European Culture [25] in the context of creative economies, has led to
the development of models. According to the ACCES agenda, the six relevant aspects
refer to: arts - the benefits for the artistic community; culture, through the role of festivals
in the creation, promotion and conservation of heritage; the community, and to what
extent the artistic productions satisfy its business needs; economy, viewed through the
net benefit of festivals; society, related to the social benefits of cultural events and
productions; stakeholders, and their role in supporting cultural festivals and productions.
METHODOLOGY
As a study area, one of the cities of Romania, that gained the European Capital of culture
in 2007, Sibiu is chosen. Its geographical position is in the center of the country, located
275 km far away from Bucharest and according to the National Census in 2011, it counted
about 147,245 inhabitants. In order to see the impact of that status in the creative
economies, a complex database, containing the number of companies, the employees, the
turnover and the profit has been used. The detail level of the database is at 4 digit NACE
code and provide useful information about the Creative field. Being a complex one, the
data based has been focused on the main branches of them.
RESULTS
The analytical context regarding the evolution of employees in the creative sector, shows
a positive one overall, with small fluctuating episodes. Until 2007, except for a
spectacular growth in the field of health and social assistance, a fact due to a population
influx generated by the period preceding the events related to the capital status of the
European culture, the other components of the creative field had an increasing evolution.
However, in the same sense, we note the increase of activities in the field of high-techknowledge. The year 2007, when the city of Sibiu becomes the Capital of European
Culture, finds the creative field on an upward trend (education is growing significantly).
After 2007 we can talk about a decline in the knowledge-high-tech, education,
communications and information sectors, largely generated by the crisis that started in
2008. This period was marked by a migration of the labor force, fact reflected by the
decrease of the education sector. Interesting is the evolution in the period after the role of
the European cultural capital, noting a sustained growth on all levels, especially in the
area of cultural activities. One of the strongest arguments is represented by the
International Theater Festival, which manages to establish itself as a world-class event,
making a decisive contribution to the creation of an image of a global cultural center, the
city of Sibiu (Figure 1).
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Figure 1. Evolution of employees in the main creative sector in Sibiu
Source: Project UB 1423

Regarding the number of companies in the main creative field a continuous constant
growth of all activities could be seen (Figure 2). An exception for the high-techknowledge level, with a more accelerated growth. The situation is due to the extremely
tender urban-cultural context, the level of tolerance and cosmopolitanism and not least to
the natural context. The capital of image gained and the transformations that occurred at
the level of the urban structure after winning the title of Capital of European Culture,
made Sibiu an extremely attractive city for companies in the creative field.
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Figure 2. Evolution of companies in the main creative sector in Sibiu
Source: Project UB 1423

As a percentage in the creative field, at the level of 2000 one can see a similarity between
the activities of health and social assistance and those in the field of knowledge-hightech, low percentage in terms of education and cultural activities, because in the middle
area to situate the activities in communications and information (Figure 3). This moment
represents the beginning of a period of economic reorganization in the city of Sibiu.
At the level of 2018, there is an increase in the percentage of activities in the field of
knowledge-high-tech (largely due to the cultural, natural advantages that the city of Sibiu
offers, and which are targeted by companies in this field - money and pleasant places).
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To this is added education and cultural activities, the latter driven by the role of cultural
HUB that Sibiu assumed (Figure 4).
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Benefiting from the economic legacy that the city of Sibiu had but also from the processes
of economic conversion and reorganization, the high-tech-technologies sector manages
to hold the highest percentage in terms of labor force (Figure 5). On the immediate next
position is the field of information and communications, Sibiu having an advantageous
position in this regard. The small percentage in terms of education can also be explained
by the poor representation of private initiative in this sector.
Unlike the situation in 2000, in terms of cultural activities, they almost doubled their
percentages as a result of the entire context generated by the status of cultural capital
(Figure 6). There is also a significant increase (almost double) of the number of
employees without health and social assistance largely due to the development of the
private component.
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The number of companies in the creative field (Figure 7), has grown steadily even though
there have been regressive milestones, associated with the repositioning generated by the
economic crisis of 2008-2010. In terms of turnover (Figure 8), the general trend has been
growing. This was accentuated after 2007, as a result of the increasing influence of the
creative field for the whole economy of Sibiu, and especially after 2015, when Sibiu was
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detached and established as an important cultural center. Although on an upward trend,
the profit of the creative field (Figure 10) is experiencing a spectacular evolution towards
the end of the analyzed period (2015-2018).
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CONCLUSIONS
The adaptive capacity of the territorial system is also reflected in the increasing trend of
number of employees in the creative field [26], [27]. One can easily identify the impact
that the role of European cultural capital had between 2008-2012, even if it overlaps with
the crisis period. It is thus proven that the creative economy together with the local /
regional / national governance can be shock mitigating factors.
The evolution of profit explains this situation by the economic repositioning of the urban
structure after the economic crisis, and its orientation towards the creative economy.
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ABSTRACT
The emergence and development of the settlements and settlement network is determined
by the operation of various factors and conditions. In addition to the determining role of
the socio-economic factors, of importance are also the changes related to the peculiarities
and trends in the demographic processes. The periods of peaceful development and
economic stabilization usually lead to population growth and positive changes in the
urban network. In the case of Bulgaria, this correlation has manifested itself in its new
and recent history, since the Liberation (1878) to the beginning of the 21st century. The
processes of economic stabilization during the peacetime periods in the last century were
accompanied by positive development of the existing settlement network in the country.
An exception is the adverse change resulting from the demographic crisis that occurred
in the second half of the 20th century. As a result of the serious demographic situation
and the issuing depopulation process, there occurred significant changes in the number
and size of settlements. The decreasing population of the country has affected most
seriously the rural areas and has resulted in a growing number of villages with a minimum
population. The negative trends in the demographic development have also affected the
development of the towns. Despite the significant increase in the number of towns since
World War II, the towns also saw a population decrease that began at the end of the last
century. A typical example in this regard is the decreasing number of larger towns in the
country with a population of over 100 thousand inhabitants.
Keywords: population of Bulgaria, demographic processes, settlement network
INTRODUCTION
The formation of the modern settlement network in Bulgaria is the result of the continuous
development of the settlements over the different historical periods. Bulgaria is one of the
transition countries in Eastern Europe, which has a strong demographic decline. The
factors that determine the great unevenness in the development of its population are the
territorial changes in the first half of the last century, the internal and external migration
of the population and its natural movement [1]. Various factors influence this
development: socio-economic, natural, geopolitical, etc. Last but not least, the
demographic factor is related to the population density of the territory, the total number
and the structural characteristics of the population. Geographic features in the natural and
mechanical movement of the population have a certain influence on the changes in the
size and territorial distribution of the settlements in our country. Most often their
influence is combined with changes in the socio-political conditions and the extent of the
territory of the country during the different stages of its historical development. Reliable
data documenting the extent of this influence exist with the introduction of regular
demographic statistics in Bulgaria after its Liberation from Ottoman rule (1878). The first
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organized census of the population in the Principality of Bulgaria was in 1881, and in the
existing for a short period of time the autonomous region of Eastern Rumelia - in 1884.
The first census after the Unification of the Principality of Bulgaria and Eastern Rumelia
(1885) was carried out in 1887. From then until 2011. in Bulgaria a total of 17 censuses
were conducted. The statistics on the natural movement of the population in Bulgaria
were established as early as the beginning of 1881, shortly after the completion of the
first census of the population in the Principality of Bulgaria. Since then, Bulgarian
statistics regularly collects, develops and publishes statistical data on births, marriages
and deaths in separate annual editions (M. Minkov, 1997). The beginning of the current
demographic statistics in Bulgaria is considered to be the adoption of a special law
entitled "Regulations for noting births, marriages and deaths in the Principality of
Bulgaria", issued in 1880. Initially, the registration of events on the civil status of the
population was carried out by the church authorities. They undertook to keep three types
of registers (births, marriages and deaths) and, at the end of each calendar year, to transmit
national statistics for the production of statistical information. Since 1893 the registration
of the civil status of the population in Bulgaria has been transferred to the municipal
administrations [3]. The collection of census data and current demographic statistics
allow tracking the changes in the urban network and the two main types of settlements cities and villages. For example, according to the first census in Bulgaria (1887), 74 cities
were registered in the Principality of Bulgaria, and the share of urban population was only
18.8%.
DATA & METHODS
The normalization of the political and socio-economic conditions in Bulgaria after
the Liberation (1878) created significantly better and quieter living and economic
conditions. The relatively long peacetime period from the Liberation (1878) to the Balkan
War (1912) related to economic stabilization and the development of the Third Bulgarian
State had a favorable effect on demographic and settlement development. As a result of
the positive values of natural growth, the population began to grow at a steady pace,
despite the displacement of part of the country's Turks, Tatars and almost the entire
Circassian population.
In his study of the demographic development of Bulgaria A. Totev (1992) defined the
period 1880-1911. such as high fertility (about 40 ‰), high infant mortality (about 150
‰), high total mortality (about 20 ‰) and high natural population growth (about 20 ‰).
With these values of natural growth, regardless of the expatriation, the country's
population is growing at about 1.0 - 2.0% annual average. Population growth as a whole
also leads to an increase in the number of inhabitants in individual settlements. The return
of the Bulgarian population from the mountainous and semi-mountainous settlements of
the country to the villages and cities in the lowlands and plains leads to their quantitative
growth and restoration of their Bulgarian appearance. The census conducted in 1905.
5018 settlements were registered within the boundaries of the then Principality of
Bulgaria, incl. 80 cities, 3838 villages and 1100 neighborhoods and huts. Almost the same
distribution is maintained at the next census in 1910. (80 towns, 3839 villages and 1099
neighborhoods and huts). The agrarian orientation prevailing at that time in the economic
development of the country and the low degree of urbanization in its territory was
reflected both in the small number of urban settlements and in their relatively small sizes.
A characteristic feature of the period before the wars of 1912-1918. is the preservation of

366

International Scientific Conference GEOBALCANICA 2020

a large number of scattered settlements (neighborhoods and huts) associated with
extensive agriculture in the mountainous and semi-mountainous territories.
As a result of the long military period (1912-1918) negative changes occurred in the
demographic and settlement development of Bulgaria. In three of the years (1913, 1917
and 1918) there was a negative natural population growth. It is the result of the declining
birth rate and high overall mortality caused by the huge number of casualties on the fronts,
epidemics of communicable diseases and malnutrition during the wars. The loss of
territories by virtue of the Neuilly Peace Treaty causes refugee flows of Bulgarian
population from territories left outside the new state borders. New villages are being set
up in different parts of the country in connection with the accommodation of refugees. At
the same time, refugee neighborhoods are emerging in larger cities. The names of these
neighborhoods were most often related to the places where the refugees came from
(Thracian, Macedonian, Dobrudzha, etc.). The loss of the Western Suburbs and South
Dobrudzha leads to a decrease in the number of settlements. Thus, by virtue of the 1919
peace treaty. Bulgaria is losing the cities of Dobrich, Silistra, Tutrakan, Balchik, Kavarna,
Caribrod, Bosilegrad and Strumitsa [5].
The next peacetime period between the two world wars (1919-1939) for Bulgaria was
characterized by the passage of postwar demographic compensation (1920-1924) and the
subsequent gradual decline in the values of fertility, mortality and natural growth. For the
period 1921-1945. the birth rate decreases from about 40 ‰ to about 22 ‰, the mortality
rate from about 20 ‰ to about 14 ‰, and the natural increase from about 20 ‰ to about
8 ‰. As a result of population growth naturally and the influx of refugees from other
Bulgarian ethnic territories abroad, the number of settlements in Bulgaria is increasing.
On the eve of World War II (1939), 5761 settlements existed in the Kingdom of Bulgaria,
of which 94 cities, 4,285 villages and 1,371 neighborhoods and huts. By virtue of the
Craiova Agreement (1940), Bulgaria reclaimed the territory of South Dobrudzha and this
led to an increase in the number of settlements, including cities. Under the agreement,
Dobrich, Silistra, Tutrakan, Balchik and Kavarna were re-annexed to the Kingdom. The
slow progress of the urbanization processes in Bulgaria until the Second World War is
the reason for the slow increase in the number of cities and their population. At that time,
some villages were larger in population than their surrounding centers. For example, the
villages of Kneja and Kozloduy existing at that time were more populous than their
surrounding center - the town of Oryahovo. At the 1946 census. in Bulgaria the cities are
increasing to 104, and the urban population is 24.3%. Among the cities, then, the small
size of the population prevailed. At the same time, until the Second World War, a large
number of scattered settlements (neighborhoods and huts) remained in our country [4].
The radical political and socio-economic changes in Bulgaria after 1944 lead to disruption
of the natural course of its demographic and urban development. Compulsory and
widespread co-operation in agriculture and the creation of industrial enterprises, which
are inconsistent with the scale and traditions of the country, cause mass migration of the
population from villages to cities. Deprived farmers who receive low remuneration in the
established CAs are forced to target cities. The displacement of a young able-bodied
population has led to a rapid decline in the rural population since 1946, and in the coming
decades to its intense aging. Low birth rates and urban migration create conditions for
negative changes in rural settlements in different parts of the country. At the same time
as their number decreases, their average size decreases as the number of inhabitants. In
the aftermath of the Second World War, a number of small villages, neighborhoods, and
huts became depopulated and dropped from the list of settlements. Left without a working
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age population, much of the rural settlements were still doomed to dying out. During the
period 1939-1987. the total number of settlements in Bulgaria decreased from 5761 to
4994. During the same period the decrease in the neighborhoods and huts was greatest from 1371 to 348 [7]. The decrease in the villages - from 4285 to 4114 was much smaller.
At the same time it increased sharply. the number of cities - from 94 in 1939. at 237 in
1987. The rapid increase in the share of the urban population and the number of cities in
Bulgaria was regarded as a prestigious achievement of the socialist government of the
state. In practice, changes related to the mechanical growth of cities have accelerated the
intense depopulation in rural areas in the country. The areas of the mountain, semimountain and border areas (Stara Planina, Predbalkana, Strandzha - Sakar, Sredna Gora
and Kraishte) are particularly affected. At the same time, the announcement of new urban
settlements was mainly based on the achievement of quantitative indicators, without
taking into account the qualitative aspects related to the requirements for urban
development and urban life. The announcement of some of the new cities (Pravets,
Loznitsa, etc.) was in line with the desire to be prominent in the development of the native
villages of prominent party figures from the time of socialism.
The rapid growth of urban residents, which began in the 1950s, has led to serious
demographic, economic and social problems in their development. Among them,
according to Z. Ninov (1997), the deepening housing crisis, the backlog in the
construction of technical and social infrastructure (health establishments, schools,
cultural and everyday objects, etc.) had a major place. Creation of large metallurgical,
chemical and others plants, without the necessary treatment facilities, caused significant
environmental pollution around the cities - the industrial centers (Sofia, Pernik,
Dimitrovgrad, Pirdop, Zlatitsa, etc.). The transboundary air pollution in some Danube
cities such as Rousse and Silistra has also contributed to the deterioration of the ecological
environment and the subsequent outflow of population.
The problems inherited from the period of socialism in the socio-economic and
demographic development of Bulgaria predetermined the negative changes in the
settlement network during the transition period to a market economy, which began after
1989. Deteriorated living conditions as a result of the economic crisis in the 1990s have
been reflected in the reproductive and migration attitudes and behavior of the population
[6].
Against the background of the general unfavorable trends related to the demographic
crisis in Bulgaria, the changes in the number and structure of the population in the villages
are defined as catastrophic and irreversible [2]. Despite the known rise in fertility rates at
the beginning of this century, the demographic situation in both urban and rural
populations remains a major negative factor for the development of settlements and the
urban network in the early 21st century. The data unequivocally show a continued
decrease in residents in cities and villages, leading to an increase in the number of small
towns and villages and the deletion of settlements left without a permanent population.
During the period 1992-2017. the villages in Bulgaria decrease from 5098 to 4999, and
the number of villages includes the existing up to 1995 neighborhoods, huts, train stations
and more. settlements. During the same period the number of villages with population
less than 200 inhabitants increased from 1981 to 2599. From 1992 to 2017. the number
of cities in Bulgaria increased from 238 to 257. The demographic crisis also affected their
development. The slower decline in the urban population, compared to the rural one, has
led to a steady increase in its relative share. During that period, the number of cities with
a population of less than 5,000 inhabitants increased from 74 to 98. Negative changes
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were also observed in the largest urban settlements. For example, cities with a population
of over 100,000 have declined from 9 in 1992. at 6 in 2017 Among them stands out Sofia,
with a population of over 1 million inhabitants. The negative trends in urban development
are indicated by the fact that between the two censuses in 2001 and 2011. only 4 of the
regional centers have positive population growth - Sofia, Varna, Burgas and Veliko
Tarnovo.
According to the National Statistical Institute, as of December 31, 2018 5159129 people
live in the cities, or 73.7%, and 1840910 people in the villages, or 26.3% of the country's
population. By the end of the same year the settlements in Bulgaria were 5256, of which
257 were cities and 4999 were villages. The populated settlements are 164 with the
highest number in the mountainous and semi-mountainous parts of the districts of
Gabrovo (64), Veliko Turnovo (55) and Kardzhali (11). At the same time, the trend of
concentration of population in a small number of settlements continues. For example, in
six cities with a population of over 100,000 inhabitants 34.4% of the country's population
live.
DISSCUSION & CONCLUSION
In the near future, the optimization of the existing settlement network in the country
requires taking into account the real demographic situation and its regional peculiarities.
Measures for the development of different populated areas should include a
comprehensive analysis of all the factors and conditions affecting urban development.
The socio-economic changes that determine the standard of living of the population and
its reproductive and migratory attitudes and behavior should be of major importance for
it. The future development of the urban network requires a comprehensive concept, the
main place in which to build urban centers supporting more balanced territorial
development and reducing the disparities between central urban and peripheral rural
areas.
REFERENCES
[1] Naydenov Kl. Modern migration processes and attitudes of the population in the Republic of
Bulgaria - factors and trends, International Scientific Conference GEOBALCANICA 2019,
http://dx.doi.org/10.18509/GBP.2019.50
[2] Naydenov Kl. Human resources development as a factor for regional development,
International
Multidisciplinary
Scientific
GeoConference:
SGEM,
2019,
doi:
10.5593/sgem2019/5.4/S23.063
[3] Kovachev, N. Changes in the administrative-urban division, in the naming and renaming of
settlements in the country. Settlement Research Archive, year 4, vol. 3-4, Edition of VTU, Veliko
Turnovo, 1995.
[4] Minkov, M. Demography, S., 1999.
[5] Ninov, Z. Emergence and development of settlements and the urban network. Geography of
Bulgaria. Physical and socio-economic geography. Ed. BAS, S., 1997.
[6] Totev, A. A brief outline of the demographic development of Bulgaria. Cc. Population, Ed.
BAS, S., Issue 5, 1992.
[7] Traikov, T. Quantitative Dimensions of the Demographic Crisis in the Rural Population in
Bulgaria. Year Sofia University “St. Kliment Ohridski ”, book. 2 - Geography, Vol. 107.

369

International Scientific Conference GEOBALCANICA 2020

THE ROMA ON THE LABOR MARKET
- TRENDS, PROBLEMS AND PERSPECTIVES
(A CASE STUDY OF HARMAN MAHALA – PLOVDIV, BULGARIA)
DOI: http://dx.doi.org/10.18509/GBP.2020.42
UDC: 331.5(497.234:=214.58)

Aleksandra Ravnachka
Boris Kazakov
National Institute of Geophysics, Geodesy and Geography,
Bulgarian Academy of Sciences, Bulgaria

ABSTRACT
Over the past two decades the issues of social integration of Roma in Bulgaria, including
their participation in the labor market, have been of growing importance to the society
due to the growing number of Roma people in the country. Problems related to
employment, type of income and reduction of unemployment benefits are becoming more
and more urgent. The study represents the general overall situation of the Roma on the
labor market in Bulgaria on the one hand and the results from a survey at a low territorial
level – a Roma quarter – which makes it possible to reveal in detail the specifics of the
process of Roma integration and their way of coping with the changes in the labor market.
The specifics features of the various Roma communities in Bulgaria should be taken into
account in the process of strategic and planning documents development, in order to
achieve their main objective – to reduce regional and intra-regional disparities and social
inequality.
The scientific research on Roma participation in the labor market, the policies of their
integration and the accompanying problems are insufficient in Bulgaria. Most of the
research is general, at national level. The main reason for this is the lack of information
and limitations in studying the labor force and the labor market at local level, and
especially on the basis of ethnicity. The paper presents the results from a survey among
500 residents of the Roma quarter of Harman Mahala, Plovdiv, based on questionnaires
and expert interviews. The study aims to reveal the participation of the Roma in the labor
market in terms of scale, types of employment, attitudes towards work and last but not
least – the obstacles hampering the Roma social inclusion.
Keywords: Roma population, labor market, Harman Mahala, Plovdiv
INTRODUCTION
The Roma are the most vulnerable ethnic group in Bulgaria, featured by a low social
status and a low labor market participation. The social integration of that ethnic
community through increased participation in the economy of the country is crucial for
raising the Roma’s standard of living and improving their overall social realization. The
attitude of the macro-society towards the Roma helps creating a separate social category
with common problems: poverty, marginalization, segregation, poor access to social
services, exclusion from the practice of active citizenship, intolerance, discrimination,
prejudice, negative stereotypes, etc. Employment plays an important role as a tool of
social inclusion since it provides opportunities for interaction, thereby reinforcing social
cohesion.
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The problems and challenges facing the participation of the Roma in the labor market and
the policy pursued for their integration have been the subject of scientific and managerial
interest in Bulgaria and in other European countries with a significant number or share of
Roma. A rich regulatory framework has been created in the Bulgaria, including a number
of strategies and plans, such as the National Strategy of the Republic of Bulgaria for Roma
Integration (2012 - 2020), the Strategy for the Educational Integration of Children and
Students from Ethnic Minorities, the National Action Plan: Decade of Roma Inclusion
2005–2015, all focused on the social and economic integration of the Roma people,
including integration into the labor market. A large number of studies have been carried
out and numerous national and European projects have been developed, most of them
however – at national level. There are few regional studies and one of the main reasons
for this is the lack of sufficient information. Studies at a lower territorial level or in
specific Roma neighborhoods / quarters allow exploring and revealing of the specificities
of the Roma – features which need to be taken into account in the development of strategic
and planning documents – the main tools for reducing regional and intra-regional
disparities, and limiting social and economic segregation [9].
A number of the authors have recently worked on the problems of employment,
unemployment, the low qualification of the Roma and their social integration into the
Bulgarian societies [4] [5] [6] [8] [9] [11].
INFORMATION SOURCES AND METHODOLOGY OF THE STUDY
For the purposes of this study, the following sources of information were used:
- Literary sources including scientific publications and reports, summaries of strategic
and planning documents, data, results and analyses from the World Bank reports,
online sources, etc. [7] [13] [14] [15] [16] [17] [18] [19] [20].
- 2011 official census data and data on economic activity of the population provided by
the National Statistical Institute of Bulgaria [12].
- Sociological surveys conducted in the Harman Mahala quarter of the city of Plovdiv,
Bulgaria. A total of 500 residents aged 18+ (out of 1790 residents in total [1] were
included in the survey, based on a master questionnaire of 133 questions, grouped in
several sections, aimed at establishing demographic, social and other characteristics
of the respondents and their living environment. Thirteen questions included in the
questionnaire distributed among the respondents from the target community deal with
labour and economic activity. Approximately 96% of the respondents are of Muslim
religion and identify themselves as Millet or Turks), while the surrounding population
(the Bulgarian macro-society) regards them as Roma or Turkish Roma.
- Several expert interviews have been conducted with representatives of the following
institutions: The Housing and Social Activities Division of the North Administrative
Region –Municipality of Plovdiv, the Social Assistance Agency, the Social Policy
Division of Plovdiv Municipality, the Bulgarian Red Cross, the Regional
Administration of Plovdiv Region, the Labour Office in the city of Plovdiv. The
professional opinions of the interviewed experts were taken into account in order to
facilitate some conclusions regarding the integration of the Roma people into the
labour market of Bulgaria.
The main difficulties encountered during the study were related to the fact that the labour
force and the labour market data in the country do not observe the ethnicity of the
population. Therefore, various data from national and international reports and surveys

372

International Scientific Conference GEOBALCANICA 2020

were used in order to establish certain values regarding the employment / unemployment
rates among Roma in Bulgaria, as well as their overall economic activity status.
GROPUS OF POPULATION BY ECONOMIC
ACTIVITY IN BULGARIA – A BRIEF OVERVIEW
The economic activity of the population and its participation in the labour market in
Bulgaria is characterized by several major groups of people:
Working population, which can be divided into:
- Employed workers – those represent the largest group of economically active persons
– as it normally is in any country; in Bulgaria the number of employed workers as of
the beginning of 2019 is 2 785 000 people (out of an estimated total population of 7
000 039 people, out of which 5 995 194 aged 15+ years);
- Employers – those are the persons who are economically active by hiring personnel
for their businesses, regardless of the size and ownership (private or state sector); the
number of employers in Bulgaria as of 2019 is 177 000;
- Self-employed workers – some 227 000 Bulgarian citizens are considered selfemployed, meaning they run various economic activities and businesses on their own.
- Unpaid household workers – this is a specific group of working persons, since they
exercise certain labour activities and therefore are a part of the working population,
but do not actually contribute directly to the economy since their labour does not
involve monetary income or payment (and similar to other unofficial forms of labour,
are not subject to taxation). This is the smallest group of working population in
Bulgaria (24 000 people as of 2019).
- Working retired – although not expected to work, hundreds of thousands of pensioners
in Bulgaria (as in many other countries) continue working after retirement, mostly in
order to provide some additional income. The number of the working pensioners in
the country varies according to the various sources from 150 000 [7] to 318 000 [3],
although the different sources cite the same institution as a data source – the National
Insurance Institute of Bulgaria.
Not working population, which can be divided into:
- Unemployed – although considered part of the economically active, the unemployed
people cannot be considered a part of the working population. That being said, it does
not always mean that all unemployed people do not actually work, but if they do, that
happens in a semi-legal or illegal mode (in which case such persons get both social
welfare for unemployed and payment). The unemployment rate in Bulgaria as of the
beginning of 2019, similar to the majority of the EU countries is very low – 4.4% or
142 000 people as of the first half of 2019. Low unemployment rates, however, should
not be interpreted one-sidedly, because they can be a sign of macroeconomic
processes which are not necessarily so positive.
- Retired unemployed – naturally, all retired people get some sort of pension and
therefore those are not expected to have to work, thus representing the largest group
of the not-working population in any country. The vast majority of the retired people
in Bulgaria fall into that group (some 2 million people);
- Economically inactive – the economically inactive people are the second largest group
of people in the country right after the employed workers with almost equal number
of representatives. That group includes various subgroups, among which the most
significant is the group of persons who are not willing to work (some 2.5 million
people total). It should be noted, however, that the majority of those persons declare
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their “advanced age” as a reason not to work, while some 430 000 people are in
training (formal or vocational). The remainder of the people not willing to work
comprises two almost equal subgroups of persons – those who are sick and / or
invalids – 221 000 and those who are not willing to work for personal or family
reasons – 273 000.

Figure 1: Number of people by economic activity (million people)
in Bulgaria as of the beginning of 2019
Source: Author, based on National Statistical Institute (NSI) data (https://www.nsi.bg)

The high number of economically inactive people in the Bulgaria (as a share of the total
population aged 15+) is mostly a result of the deteriorated age structure of the country’s
population, combined with a significant number of people in training (university students,
etc.) and people who are not considered unemployed, but are not willing to work for
various reasons, such as sickness, personal and family reasons.
BASIC ECONOMIC ACTIVITY FEATURES OF THE ROMA IN BULGARIA
The analysis of the participation of the Roma in the labour market at national and regional
level shows that the main features characterizing the situation of the Roma are their low
levels of employment, high unemployment rate, high share of de facto economically
inactive, significant involvement in grey economy activities, high share of Roma
population below the poverty line compared to the Bulgarian ethnic group and the Turkish
ethnic group in the country. As a result, the “at-risk-of-poverty” rate of Roma in Bulgaria
(as of 2014) was 86%, while for the total population it was 22% (Second European Union
Minorities and Discrimination Survey. Roma – Selected findings, 2016).
According to a 2017 report on the Roma in Bulgaria and Hungary [8], half of the
Bulgarian Roma included in the survey declared they were unemployed, while those who
declared any employment were often temporarily and not permanently employed (Fig. 3)
Another survey by the European Union Agency for Fundamental Rights (FRA) states that
almost two-thirds (61 %) of young Roma in Bulgaria (aged 16-24) are neither in work
nor in education or training (NEET), compared to 22% for the non-Roma. (Transition
from education to employment of young Roma in nine EU Member States, 2018). This
clearly shows the uneven start which young Roma have in comparison to the non-Roma
in the beginning of their work life and labour realization. Of course, the main reason for
that is the lower education attainment of young Roma people, which is proven by the
figures cited by the Institute of Market Economy in Bulgaria, which show that ethnicity
has almost no relevance when it comes to the correlation between low education level
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and poverty – 58% of the working Bulgarians, 59% of the Roma and 42% of the ethnic
Turks with only primary or no education are poor [8].

Figure 2: Share of population (%) below the poverty line by economic activity and ethnicity in Bulgaria
Source: Author, based on NSI data cited by the Institute of Market Economy in Bulgaria
(https://ime.bg/bg/articles/nsi-povdiga-zavesata-bednost-i-etnieska-prinadlejnost/)

According to a study conducted by the Open Society Institute (2014) at national and local
level, the majority of the working Roma are employed workers, and a very small
proportion are engaged in their own businesses (1.6% of all working Roma). In our view,
the development of entrepreneurship among Roma would lead to an increase in
employment among them and should become a priority of the policies and measures
implemented to integrate and the Bulgarian Roma population into the labour market.
According to the same study the employment of Roma in the primary labour market
through various programs has dropped twice compared to 2001. The reasons for this are
not only the intensified emigration of Roma to Western Europe, but also the employment
of Roma in various forms of informal economy, as well as psychological factors, and last
but not least – the selective attitude of the Roma towards the work and the salary offered.

Figure 3: Self-declared current economic activity status of the Roma in Bulgaria (%)
Source: Author’s adaptation based on Mesing, V., Z. Arendas, 2017

Since 2001, and especially since Bulgaria’s accession to the EU, the proportion of Roma
temporarily working abroad has increased dramatically. According to previous research
[10], 18% of Roma households in Bulgaria have a member or members of the household
who had worked abroad in the last five years. In some Roma quarters, about 40% of the
Roma households have at least one member working abroad. Over 50% of the
respondents indicated that they had a member of the household who had worked or are
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currently working abroad, mostly in Germany, England and France. A trend which fully
applies for the studied community from Harman Mahala quarter of the city of Plovdiv.
THE CASE STUDY OF HARMAN MAHALA
QUARTER, PLOVDIV, BULGARIA
Harman Mahala quarter is the smallest of all four Roma quarters in the city of Plovdiv,
Bulgaria. Its population is estimated to be some 1800 people [1], while the vast majority
of the residents declare themselves as Millet (or Turks), belonging to the Muslim religion.
A small part of the residents declare themselves as Roma of the Burgudzhii group, while
all residents of the quarter are regarded by the surrounding population simply as Gypsies
or Roma.
The current case study shows large differences in the participation of Roma in the labour
market at national and local level, in terms of the diversity of indicators for measuring,
analysing and evaluating Roma employment. Employment among respondents living in
the studied community can be defined as relatively high – 57% of the respondents work,
51% of them – full-time, and 58% of those – on a contract. It should be noted that the
majority of the employed respondents found jobs through relatives (43.2%), friends
(35.6%) and neighbours (18.2%), while the share of those who found a job through
various employment programs and the Labour Office is extremely low – 0.3%. This is a
clear representation of the low reliance of the community members on the state
institutions when it comes to looking for a job.
Educational attainment is one of the main factors influencing the labour market
realization. The low education level of the Roma in general and in the surveyed
community, together with the lack of qualification of the majority of the respondents
predetermine their low participation in the labour market and their low paid and lowskilled jobs, mostly as janitors (20% of the employed respondents), employment in
industry and manufacturing (17 %), construction (16.5%), landscaping (12%), drivers
(including illegal taxi drivers – 9%), etc.
This not only determines their low social status and, but also affects the children's
educational attitude and value system, including the working attitudes of adolescents (the
survey results show that a relatively small proportion of the Roma students want to get a
university degree, while approximately 70% of them declare their willingness to work
jobs requiring a lower education – mainly in the services sector (hairdressers, barbers,
beauticians, cooks, restauranteurs, tailors, drivers, car mechanics, builders and musicians.
The share of students who prefer to work in the future as lawyers, doctors, police officers
or firefighters is relatively low.
Some 38% of the respondents declare that they are unemployed. The significance of
education can also be seen from the current project survey results on reasons for
unemployment – almost half of the unemployed respondents (46%) declare lack of
sufficient (or any) education and lack of qualification as a reason for unemployment. A
disturbing 22 % of the respondents, however, declare as a main reason for unemployment
“ethnicity and discrimination”, which speaks of the deep issues Bulgarian society
traditionally has had in terms of “acceptance” of the Roma people in general. Low wages
are considered a main reason for unemployment (or rather – unwillingness to be
employed) by 17 % of the respondents, while some 6 % see their unemployment as a
result of their low conduct of Bulgarian language.
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The structure of income is another important indicator of the position of Roma on the
labour market in terms of reliance on paid jobs on a work contract. Regardless of the fact
that it may seem surprising to many representatives of the Bulgarian macro-society, the
main source of income of the surveyed community respondents is the wage. However,
less than 1/3rd of the respondents actually rely on wages as main source of income (Fig.
4), while the rest declare as a main income source pensions (18%), followed by
unspecified income from return migration, child allowances, sidewalk trade, social
benefits, etc. In addition, half of the respondents also rely on financial support from
relatives working abroad. As a result, most of the surveyed Roma live on incomes who
in total exceed the national poverty line (BGN 348 or some 174 euros per month, since
mid-2019) – the respondents declared the following scales of income: 81% – over BGN
500 (or € 250), while only 18% declared an income between BGN 200 and BGN 500
(€100-250 respectively).

Figure 4: Main source of income for the residents
of Harman Mahala quarter, Plovdiv (% of respondents).
Source: Author, based on project survey results

Unemployment, lack of sufficient income, poverty and the pursuit of a better life all
determine the intensified emigration of Roma population. In fact, 62.3% of the
respondents from the surveyed community in Plovdiv indicate that the main reasons why
they would emigrate are the high unemployment rate among the Roma in Bulgaria and
the low standard of living they have in the country. The share of Roma pointing out other
main reasons for emigration such as crime, social insecurity (9.6%) and religious
intolerance (3.2%) is relatively low.
THE EXPERTS’ OPINION ON THE MATTERS OF ROMA
ON THE LABOUR MARKET AND SOCIAL BENEFITS RELIANCE
According to municipality officials, the business in Plovdiv is ethnically tolerant and is
actually in constant demand of workers, including less qualified. The business requires
employees from the Labour Office with the only requirement for those future employees
to be at least literate and willing to undergo some training. Therefore, few people who are
actively looking for work are actually unable to find one – most of them do. The business
is approaching the Labour Office with the words: “provide us workers”! Some ten years
ago the demand was much lower, while nowadays there are many vacant jobs and
employers are ready to hire low-skilled workers and train them. Roma, therefore, should
not be regarded as a burden to the society, but rather as an economic potential – no the
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need to be highly educated to find some social realization – education is only necessary
if you want to improve your skills for a better job.
According to Social Assistance Agency experts from the city of Plovdiv, the Roma
exhibit a clear selective attitude towards the job and the salary which is offered. Another
common issue is that a certain number of Roma are employed in the grey economy, while
still registered in the Labour Office as unemployed not to actually get a job, but only to
get social welfare for unemployed – a common practice among representatives of all
ethnic communities in the country, not just the Roma. Since the criteria for social welfare
in Bulgaria are extremely high, while in the same time the welfare itself is insignificant,
the Roma do not actually rely on social welfare and even they receive none, which is not
a reason for them to start looking for a job. Truth be told, a small number of Roma people
actually apply for social welfare because this way they also get a health insurance and not
because they can rely on social welfare to support themselves. The fact is, the Roma rely
less and less on social benefits and the number of applicants for social assistance in 2017
was significantly lower than in previous years (the number of people on a monthly social
welfare in Plovdiv, regardless of their ethnicity, is extremely low – just 170 people in the
entire city). Apart from the extremely strict criteria for eligibility for social welfare, the
Roma in particular face serious difficulties related to current address registration – a
necessary condition for applying for social assistance. This is due to the fact that most of
the Roma live in illegal housing in the so-called ghettoized urban structures [2] which is
a major problem when it comes to providing a current address, and hence – for submitting
applications for social welfare. In addition, experts state that the vast majority of the
Roma applying for social benefits, including benefits for raising children, are practically
illiterate and do not speak Bulgarian, regardless of their formal educational attainment.
Therefore, such Roma are often accompanied by elderly relatives, who were educated
before 1990 (during the communist era in Bulgaria), to help them fill in the papers needed
for social welfare application.
Another main factor for lowered interest in social benefits reliance is the increased
obtaining of income from informal economic activities, obtaining financial aid from
relatives working abroad and afterall – the low level of social benefits in Bulgaria in
general, unlike in other countries. For example the majority of the Roma from Harman
Mahala quarter moved to Germany because of the better social assistance – € 380 is the
monthly allowance for raising a child, compared to € 20 for 1 child and € 45 for 2 children
in Bulgaria. The high level of involvement in “grey” or “hidden economy” activities
adversely affects not only the labour market but also the process of integration into other
elements of the social sphere, such as access to health care services which are guaranteed
by health insurance.
According to a municipality expert on the ethnic and social policy issues, the strict criteria
for social welfare in the end affect much more the poor ethnic Bulgarians, rather than the
Roma themselves – to whom those criteria are allegedly designed for, in order to
“discipline” the Roma. The limitations of childcare support affect much more Bulgarian
families with both parents working and having one kid, rather than Roma families. Roma
families with 5-6 children are not well-regarded by the Roma themselves – such Roma
families are marginalized within the Roma community itself. The restrictions, however,
affect some “good families” who want to have more kids. Therefore, the Roma shouldn’t
be regarded as a burden to the social system or to the society in general, but rather as
potential, even more so in a diminishing and aging nation such as the Bulgarian nation.
Raising awareness among the Roma about the existing job opportunities and vocational
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training is crucial. The information campaigns should be held in the Roma community
itself and thus become more accessible. The mediators have a positive role for the
integration. Mediators should be in contact with both employers and the Roma
community and inform both sides. Roma mediators play an important role in the
implementation of the various programs and measures, educational and social initiatives
that address the Roma population.
CONCLUSION
In spite of the higher employment rate among the Roma from Harman Mahala
neighbourhood, low educational attainment and low qualification, together with the
existing spatial segregation, the lack of motivation to work, etc., are all factors that
predetermine low participation in the labour market. On the other hand the Roma are not
really interested enough for the job opportunities which exist. The problems however are
not one-sided – discrimination, although not apparent, exists and many employers refuse
to employ Roma workers based on their ethnicity, which additionally limits the inclusion
of Roma into the labour market. According to the above-mentioned FRA survey, just 31
% of the Roma in Bulgaria have experienced discrimination at work, while 69 % of them
felt discrimination while looking for work. The paradox is that the Bulgarian macrosociety only seemingly want the Roma to integrate, but on the other hand they don’t really
want them as part of the society. The Roma should be aware that apart from civil rights
they also have responsibilities. Most of the Roma only demand, while their irresponsible
civil conduct hardly ever is sanctioned. Positive examples of Roma labour behaviour
should be offered to the Roma community itself, not only to the macro-society of ethnic
Bulgarians, so as to play a positive role in the promotion of social integration and how it
can benefit the Roma who have integrated in one way or another.
The Roma integration strategies, although backed up by EU or state financing, lack
control on how the funds are spent – few people get obliged (some informal Roma
leaders), while there are no actual results concerning the common Roma population.
Some of the Roma NGOs enhance the solving of the problems by working along with the
authorities. The local authorities must be granted rights to control the fund spending
related to the implementation of “Roma projects”, since many of the projects turn out
fictive. There has been a positive trend in that aspect but with too insignificant results –
mostly depending on the specifics of the different Roma groups. Each policy should be
designed by experts and not politicians, so as to assess the benefit for the whole nation,
while public authorities should ensure that vocational training schemes targeted at the
Roma, reflect their specific situation, as well as the labour market demand. (Poverty and
employment…, 2014).
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ABSTRACT
According to the United Nations, cancer is a topic of public interest, being the second
cause of illness and mortality of the population everywhere. Thyroid cancer (according
to international classification, C73-C75 - malignant tumors of the thyroid and other
endocrine glands), is a category with a high degree of spatial concentration, the
investigation of the spatial dimension of the distribution is an essential condition in
understanding the patterns of manifestation of the determinants. This study is based on
data on oncology prevalence and mortality provided by the Ministry of Health, organized
at the level of cancer type according to the distribution at the territorial administrative
unit level. Spatial analyzes and spatial distribution were made for 2008-2017 for
prevalence and 2008-2016 for mortality. Depending on this database, GIS and statistical
methods and techniques are applied. The results obtained show the concentration of cases
in well-defined geographic areas, which require multidisciplinary research to determine
the causes that determine the development of thyroid cancer.
Keywords: oncology, prevalence, mortality, spatial dimension, GIS.
INTRODUCTION
Thyroid cancer is a distinct category of tumors with relatively low values, compared to
the other categories, responsible for 1% of all cancerous disorders and being the most
common type of cancer in the category of malignant tumors of the thyroid and other
endocrine glands C73-C75 [1], with increasing values over the last two decades [2]. The
incidence of thyroid cancer has increased by a few percent globally over the past 20 years,
in the United States, for example, the rate of thyroid cancer has increased from 4.3 per
100,000 populations in 1980 to 12.9 per 100,000 populations in 2008; the same thing
happens in the case of oncological mortality, the values are increasing [3]. From the
specialty literature we find that the determinants of this category of cancer have not been
precisely identified, the main categories of determinants being environmental factors,
genetic factors and demographic factors. Thyroid cancer is more common in the female
population, and the average age is 45-50 years [1]. Environmental factors influence the
disease of the endocrine glands, more precisely the exposure to ionizing radiations [3].
The reaction of radiation exposure differs from person to person, the aspects that are
followed refer to the person's age at the time of exposure, his medical history, and body
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mass index. When we talk about the geographical distribution of diseases, geography has
a special role in understanding life and medical science. This topic is increasingly
debated, and as the method of representing medical data, increasingly used in recent
years, the main reason would be the significant increase in the volume and availability of
data, as well as awareness of the role that the geographical environment plays in
influencing health. [4], [5], [6], [7]. Most authors analyze this data strictly from a
statistical point of view, but the main way of representing data is spatial modeling, as
geographic information systems can produce sets of maps in an automated manner and
can perform different types of spatial analyzes [8]. Geographic Information Systems is
one of the tools used by the public health field, capable of collecting, storing and
manipulating statistical data with spatial reference [9], [10], [11], [12]. The tool is used
to carry out strategies for developing and maintaining public health through surveillance,
risk assessment, disease analysis and prevention. At the same time, spatial models can be
made to precisely locate the affected area and to allocate resources efficiently [13], [14].
The development of the Geographic Information Systems and their correlation with the
medical data helped to develop strategies for the development and maintenance of public
health through surveillance, risk assessment, analysis and prevention of diseases [15],
being represented in the form of spatial models.
RESEARCH METHODOLOGY
Study Area
To carry out this work, we used a national medical database for all the 3181 territorial
administrative units that Romania has (Figure 1). The database used is reported for a
period of 10 years, starting with 2008, immediately after Romania's accession to the
European Union (2007). Why 2008? Because before Romania's accession to the European
Union, the medical data did not exist in a unitary system, they differed from one
institution to another, and after accession, all these data were centralized and updated by
trained personnel.
Statistical data used
The medical database used in this article was initially represented in the form of medical
records, and later transformed into a national coverage database represented at the level
of the 3181 territorial administrative units for both the number of registered cases
(prevalence). between 2008-2017, as well as for the number of deaths due to one or more
types of cancer (oncological mortality) for a period of 9 years between 2008-2016. The
medical database is divided according to the international classification on 3 levels, but
for this paper we have been summarized in category C73 - C75 - Malignant tumors of the
thyroid and other endocrine glands, total, female and male.
Spatial modeling of thyroid cancer (C73 - C75) in Romania
For the graphic component was used the mentioned medical database with national
coverage, provided by the Ministry of Health regarding category C73 - C75 - Malignant
tumors of the thyroid and other endocrine glands (level 3), total, female and male. The
spatial models were realized by taking a few simple steps, starting from the processing of
the initial medical records using a relational database system RDBMS-Postgres SQL, thus
generating the database used in this material, a database that allows multiple records. The
processing, aggregation and pivoting time is highly dependent on the hardware
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configuration used. Following these steps, the data is exported in an Excel-compatible
table format, for later use in spatial modeling programs.

Figure 1. Development regions and counties of Romania.

Finally, the spatial models are realized with the help of a GIS software, respectively
QuantumGIS, by connecting to the database on cancer incidence, assigning to each
territorial administrative unit the registered values. The data are classified into 5 ranges
of values expressed in absolute values and represented cartographically in gray tones,
high values with open tones, towards white, and small values with dark tones, towards
black. Thus, the prevalence of thyroid cancer was represented according to the total
number of cases, the number of cases female population and male population in the form
of 30 cartographic materials specific to the period 2008-2017.
RESULTS
Geographical distribution of prevalence Malignant tumors of the thyroid and other
endocrine glands (C73 - C75), total, female and male.
Analyzing the 3 images (Figure 2, Figure 3 and Figure 4) regarding the geographical
distribution of total cases of malignancies of the thyroid or other endocrine glands (code
C73-C75), for the total population, female and male, we observe a series of localities in
which the recorded values exceed the last established interval for the whole period
analyzed 2008-2017, as well as localities in which there are no registered cases.
In figures 2 which represents the absolute number of cases, the localities in which the
registered values exceed 10 cases for the whole period analyzed are: Bucharest Sector 1
with 36 cases registered in 2012 and 12 in 2017; Cluj Napoca, Cluj county with a
maximum number of cases registered in 2010, 36 cases and 13 cases in 2017.
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Figure 2. Geographical distribution of prevalence Malignant tumors of the thyroid and other
endocrine glands (C73 - C75), total. Source: Ministry of Health
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Figure 3. Geographical distribution of prevalence Malignant tumors of the thyroid and other
endocrine glands (C73 - C75), female. Source: Ministry of Health
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Figure 4. Geographical distribution of prevalence Malignant tumors of the thyroid and other
endocrine glands (C73 - C75), male. Source: Ministry of Health
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Other localities with high values recorded in one or more years from the analyzed period
are: Bucharest, Sector 5 with 17 cases in 2008, reaching 13 cases in 2017; Bucharest
Sector 2, with 15 cases in 2008 and 8 cases in 2017; Calarași county Calarasi recorded 8
cases of thyroid cancer in 2008, 23 cases in 2013, decreasing to 2 cases in 2017; in Brasov,
Brasov County were registered 21 cases in 2011, reaching 5 cases in 2017. A number of
localities recorded a single isolated case of thyroid cancer in a single year and the rest of
the period was not reported either one case: Bârsana (Maramureș county) with a single
case registered in 2017; Sacalaseni locality (Maramureș county) with a case of thyroid
cancer registered in 2015; the town of Balauseni from Mures county recorded a single
case of thyroid cancer in 2009.
Figure 3 shows the situation of the geographical distribution of thyroid cancer for the
female population. Of the localities where values were registered over the last threshold,
in one or more years of the analyzed period, we mention: Pitesti (Argeș county) where
there were 16 cases of thyroid cancer in 2008, reaching 18 cases in the year 2017;
Bucharest, sector 3 with 11 cases in 2008 and 7 in 2017; Bucharest, sector 6 with 12 cases
in 2013, reaching 4 cases in 2017; Sfântul Gheorghe locality in Covasna county, where
19 cases were registered in 2017, and in 2008 a single case. Among the localities with
minimum or non-existent values we mention the following localities such as: Dudu
locality (Ilfov county) with a single case in 2013; Jilava locality (Ilfov county) with a
single case registered in 2009; Terchești (Vrancea county) with a case registered in 2009,
etc.
Figure 4 shows the situation of the male population regarding the geographical
distribution of thyroid cancer for the period 2008-2017. The localities in which values
were recorded belonging to the last established threshold, in one or more years are:
Bucharest, sector 3 with 18 cases in 2012 and 5 cases in 2017; Bucharest, sector 1 with
13 cases in 2011 and 6 cases in 2017; Nadrag locality (Timiș county) where 0 cases were
registered in 2008 and 21 cases of thyroid cancer in 2017. Regarding the situation of the
localities with minimum or non-existent values we mention localities such as: Dobroești
(Ilfov county) with 1 case in in 2011, in the rest of the period no case was reported; the
town of Vânaturi (Vrancea county) with a case in 2015; the town of Racoasa (Vrancea
county) with a case in 2014.
CONCLUSIONS
Given the huge volume of data available to us today, introducing new approaches to
analyzing medical data, in our situation, is absolutely necessary. In recent decades, since
the advent of geographic information systems, statistical data have been correlated with
spatial component, either as a distribution in a geographic space, or the establishment of
the determinant factors present in the geographical environment.
The methodology used in this paper offers a clearer view on the distribution of thyroid
cancer on the surface of Romania, helping to draw conclusions. Extreme values are
identified in the area of large urban centers, heavily polluted, but also in areas with
industrial activity (more or less nowadays). From here we can draw a general conclusion,
that the appearance and development of thyroid cancer is influenced by these factors
present in the geographic environment, following the study of this subject in future
articles.
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ABSTRACT
The overall objective of the study is to collect empirical information on the supply and
demand of cultural heritage attractions in Bulgaria, and the specific objective is to outline
a detailed profile of visitors to tourist attractions based on cultural heritage. The
methodological toolkit includes preliminary desk research of the selected attractions,
semi-structured interviews with the “operators” of cultural heritage attractions,
questionnaire survey of visitors to cultural heritage attractions, as well as observations
and expert assessments. The visitor typology is based on the methodology proposed by
McKercher (2002). It aims to create a more precise classification (segmentation) of
"cultural tourists" and is based on a combination of two dimensions - the importance of
cultural motives (cultural tourism) in the decision to visit the destination and the depth of
experience associated with the culture and heritage of the destination. Altogether 668
visitors were interviewed at 30 sites, identified as cultural heritage tourist attractions.
The questionnaire design and the data obtained allow the outlining of a detailed profile
of visitors in terms of their socio-demographic characteristics, and the characteristics of
the trip, respectively of the tourists’ behavior. A visitor typology in terms of cultural
tourism is elaborated, including the profile of each of the distinguished types. Their
relationship with visitor and travel characteristics is revealed and analysed. The results
indicate that the cultural tourist type in most cases is a variable that explain the
differentiation in visitors’ behaviour better than the typically used socio-demographic
characteristics.
Keywords: cultural heritage, tourist attractions, visitors, tourist behavior, typology
INTRODUCTION
The thorough knowledge of the motives and behavior of cultural tourists, helps
destination managers not only to apply appropriate interpretation and educational
programs but also to imply suitable visitor management measures. However, when we
examine the situation, it appears that preservation and the marketing programs concerning
heritage sites were often not based on in-depth and thorough scientific studies of the
practices and behavior of their visitors. This is exactly the situation in Bulgaria. Evident
is not only the lack of data concerning characteristics, motivation and behavior of cultural
tourists but also the lack of a definition of the issue of cultural tourism practices. The
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information gap has been recently highlighted in the product analysis of cultural tourism
[1] prepared for the elaboration of the National plan for development of cultural tourism
2020-2025 [2], emphasizing more specifically the lack of up-to-date data on the profile,
needs, preferences and satisfaction of cultural tourists.
Filling the above-mentioned information gap the paper presents the profile of visitors of
cultural heritage attractions in Bulgaria. Based on a thorough in-depth study it outlines
the socio-geographic characteristics, as well as the features of travel and information
behavior of domestic and international tourists at particular cultural heritage sites. Not all
cultural tourists have the same requirements and express the same behavior during their
visits at heritage sites. Therefore, the study provides a typology of cultural heritage
tourists in Bulgaria.
LITERATURE REVIEW
Literature sources reveal the characteristics of cultural tourists that should be studied.
There are numerous specific studies of the profiles of cultural tourists in a wide number
of regions of the world. Moreover, literature provides some significant classifications of
cultural tourists, too.
Some authors present the aspects of tourists and in particular cultural tourists that should
be examined [3, 4]. They include socio-demographic characteristics and features of the
behavior of the travelers before, during and after the visits of culture heritage sites. It is
important to know where the customers come from, what is the range from which
domestic visitors come and what is the dominant country of origin for foreign markets
[4]. Other demographic characteristics are the age and gender structure of the visitors
[4]. In terms of pre-trip motivation, the researchers should answer the questions why did
the tourists decide to visit the sites and what experiences or recreational learning
opportunities they were looking for [3]. The study of the tourists after the trip should
explain what the level of tourist satisfaction is [4]. Researchers might answer questions
such as did the site meet, exceed or fall short of visitors’ ‘expectations’ of what they
would see, do and experience, what were their best or most powerful ‘memories’ of their
visits and what reasons we give them to return again to this attraction [3]. The range of
the characteristics of behavior of tourists at cultural and heritage sites that can be studied
is wide - how they arrived at the attractions, what transport mean they used, whether they
came alone or in small groups of family and friends or within tour-organized groups [4].
Other questions that researchers should answer are how long the average visit lasts, is
there a perception that the admission fee is a good value for the experience, what visitors
spent money on and how much, what visit components were of most importance to
tourists, etc. [3].
Profiles of heritage tourists based on socio-demographic and trip characteristics, as well
as on their motivations are common. These studies focus on tourists who either come
from particular countries or visit heritage sites at specific regions of the world [5, 6, 7, 8,
9, 10]. The results of the studies reveal common characteristics in terms of sociodemographic features, specifics of trips and motivations of culture and heritage tourists.
Cultural tourists are usually older [8]. Most often they are within 45-64 age groups [5],
though sometimes they are younger - around 39 years old [7]. However, in some regions,
cultural tourists are not old, most often being well-educated students [10]. Heritage
tourists are often well educated [6], more likely to have a post-high school education [8]
and to be qualified professionals [7, 10]. Cultural tourists have above average [5] or high
income [8]. Regarding the characteristics of the trip, culture and heritage tourists are
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generous in spending [6] and usually spend more money per trip [8]. Heritage tourists
travel mostly during the summer months [5, 8]. They tend to travel as a couple [5, 7] or
with family [7] and are more likely to participate in a group tour [8]. Heritage tourists are
inclined to stay longer than the average [6, 8] and came back more often than other types
of tourists [8]. These tourists require high quality of services [6]. Culture and heritage
tourists participate at least in one cultural, arts, history or heritage activity [8], such as
sightseeing, visiting heritage sites and museums [9], historic and religious monuments or
vermicular buildings, ruins, etc. [5]. As regards the motivation culture and heritage
tourists often seek genuine or authentic experiences [6, 7]. They want things that feel real
and like living culture, history and the outdoors [7]. Learning experiences usually draw
these tourists [5]. They want to learn and expand their personal boundaries but are also
interested in relaxing in a pleasant place with many amusing activities [9]. Another
leading factor of the motivation of culture and heritage tourists is discovery [5]. They
want to feel like explorers and enjoy new experiences [7]. For them experiencing
destination’s most interesting sights and culture is a key driver for where they go on
holiday [7]. Other important motivators are contacts with people [5]. Heritage tourists
seek travel experiences that broaden and deepen their understandings of other places and
people, they want to experience destinations with a distinctive sense of place [6].
Other authors study in-depth cultural tourists’ experiences. A study performed in Istanbul
[11] determines five groups of factors affecting cultural tourists’ overall travel
experiences. The first group (‘social interaction’) includes characteristics of locals,
described such as helpful, polite, friendly, etc. The second one (‘local authentic clues’)
is related to the novel and authentic perceptions that symbolize the locality and are
different from home and other destinations. The third group (‘service’) incudes tourism
attractions and service facilities at the destination. The forth one (‘culture/ heritage’)
encompasses heritage, art, history, entertainment, fashion, clothing, cultural events,
architecture and food. The last one (‘challenge’) considers aspects, such as shopping,
traffic, noise, etc. Therefore, not only heritage and culture affect the experience of cultural
tourists but also factors, such as availability of things that are different from other
destinations, interactions with local people, services offered at the place and the
environment.
Richards (2011) outlines some recent qualitative trends in cultural tourists’ visits growing interest in popular culture of the destination, growing role for the arts in cultural
tourism, increased linkage between tourism and creativity and growing omnivorousness
of cultural consumption [12]. In the field of creative tourism the emphasis shifts from
tangible to intangible culture, and the basic experience consists of an exchange of
knowledge and skills between host and guest. People develop their own skills and
experience local culture at the same time [13]. Modern cultural tourists take part in all
forms of culture. People are no longer interested in one narrow form of culture. They are
selecting elements from a wide range of cultural forms to create their own identity [14].
The main point of creative tourism is providing authentic travel experiences through
participatory learning activities. Some cities’ authorities now view tourists as ‘temporary
citizens’ who stay for a shorter or longer time in the city and interact with all aspects of
local life [15]. Due to these trends, “in the future, much more effort should be applied to
studying the practices of cultural tourism, which form a system that includes the materials
providing the basis of the cultural tourism practice (e.g. tangible and intangible heritage,
contemporary culture and creativity), the meanings that people attach to the practice (e.g.
learning, identity, narrative and storytelling) and the competences that are developed
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through the practice (e.g. ways of ‘doing’ cultural tourism, reading and interpreting
cultural heritage)” [16]. Therefore, modern cultural tourists not only want to enhance their
knowledge and develop their skills but also want to experience local way of life and relate
it to their identities. That is the reason why the ‘new’ cultural tourists are searching for
novel and various experiences that link tangible and intangible heritage with
contemporary culture.
However, not all tourists visiting heritage sites possess all the characteristics stated above.
Xie and Wall (2002) claim that not all visitors to cultural attractions experience culture
as a high priority [17]. Authenticity is not high priority among many visitors. The decision
to visit may not be their own and they may have few expectations. They might lack the
time and the depth of experience to understand the more complex and intricate aspects of
local cultures. However, many visitors may be interested in and enjoy cultural activities
and, through the selected presentation of the cultural attributes, they may acquire a
stereotypical view of local cultures [17].
Some authors claim that various people visiting cultural sites want to have different
experiences. According to Cenderello (2015) among the cultural tourists there are people
who are looking for a deep cultural and educational experience, they have a desire to learn
the physical attributes of the site and its background. Some people are looking for a
personalized heritage experience as a means to achieve an emotional involvement with
the site. Other visitors of heritage sites like to enjoy themselves and look for something
interesting to do while on holiday [18].
Many studies point out that there are different kinds of cultural and heritage tourists. The
different types of cultural tourists might have various requirements, characteristics and
behavior, be motivated by different aspects of heritage and have different experiences at
sites. That is why the typology of cultural tourists is rising in importance.
A study based on a survey conducted in Arizona, USA [19], segmented heritage tourists
into two groups and five subgroups based on their most influential reasons for taking the
trip. The first primary group of true cultural tourist is subdivided into two subgroups, site
and event visitors, who stated the most influential reason for taking the trip was
participation in cultural, arts or heritage activities, or attending a special event or festival.
The second primary group of spurious cultural tourists included the remaining visitors.
This group consisted of three subgroups divided by the most influential activity - nature,
sports and business. The study found that cultural sites and cultural events tourists are
very different in terms of demographics, importance of different types of cultural
attractions and motivations. This classification takes into account only whether culture
and heritage are the main reason to travel. However, cultural tourists also differ in terms
of the activities they participate in, by their interests and desire to learn, the time spent
and the behavior at cultural sites.
Nyaupane et al. (2006) developed a more thorough classification of cultural tourists [20].
Based upon motives for cultural history learning and experiencing cultural heritage, three
distinct segments of tourists to cultural heritage sites in Arizona, USA were found: (1)
‘culture-focused’; (2) ‘culture-attentive’ and (3) ‘culture-appreciate’ tourists. One-third
of the tourists were culture-focused, one-half were culture-attentive and less than onefifth were culture-appreciate. These groups differed significantly in terms of recreation
behavior, emotional and learning experiences, interpretation, and interests in educational
facilities, programs and services. The culture-focused segments spent longer time at the
sites, stayed more nights away from home, engaged more frequently in on-site activities
and placed more importance on cultural history learning motives, followed by cultural-
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attentive tourists. Visiting archeological sites was the most common primary activity for
the culture-focused group, whereas walking and taking photos were the most popular
primary activities for the culture-appreciate group. In addition, the culture-focused groups
were more satisfied with their trips, appreciated the preservation of archeological
resources and reported more learning experiences, followed by the culture-attentive
tourists. The typology segments cultural tourists by a wide range of factors like their
learning experiences, time spent at the sites, participation in on-site activities, etc.
However, the model is one-dimensional and therefore does not consider for example how
many people who reported more learning experiences performed the primary activities
visiting archeological sites and how many – walking and taking photos, etc. This issue
can be resolved by using a two-dimensional model.
McKercher (2002) developed a two-dimensional model and tested it empirically in Hong
Kong [21]. This typology classifies cultural tourists in five groups according to two
dimensions simultaneously, namely the importance of cultural motives in the decision to
visit a destination (centrality) and the depth of (learning) experience. Learning about
other’s culture or heritage is a major reason for visiting a destination for the first type of
the purposeful cultural tourists (high centrality/ deep experience). They had a deep
cultural experience and acquired a deep understanding of the history and culture of the
region. Learning about the other’s culture and heritage is a major reason for visiting a
destination for the second type - the sightseeing cultural tourists (high centrality/ shallow
experience) too. However, this type of tourists have a shallower, entertainment-oriented
experience. Cultural tourism reasons play a limited role in the decision to visit a
destination for the third type of the casual cultural tourist (modest centrality/ shallow
experience). This type of cultural tourist engages the destination in a shallow manner.
Cultural tourism plays little or no meaningful role in the destination decision-making
process for the fourth type of the incidental cultural tourist (low centrality/ shallow
experience), but while at the destination, the person will participate in cultural tourism
activities, having a shallow experience. Cultural tourism plays little or no role in the
decision to visit a destination for the fifth type of the serendipitous cultural tourist (low
centrality/ deep experience), but while there this type of cultural tourist visits cultural
attractions and ends up having a deep experience. The five identified segments of cultural
tourists exhibited substantially different behavior.
The level of the acquired knowledge about history and culture of the destination is the
only determinant of tourists’ depth of experience. Similarly, only whether cultural
tourism is the main reason to travel determines the importance of cultural motives in the
decision to visit a destination. That is why, Mc Kercher and du Cros (2003) developed
the typology further in order to include other criteria for evaluation of the cultural tourism
motivation and the depth of experience [22]. They tested the identified segments of
cultural tourists against of a wider range of trip, demographic, experiential, motivational,
attitudinal and learning variables. The study results revealed that the spectrum of cultural
tourists ranges from recreational or pleasure tourists who happen to participate in some
cultural tourism activity to augment their trip experience to those people who travel
exclusively or primary to pursue cultural tourism activities. “The purposeful cultural
tourist is not just motivated to travel for deep cultural experiences. This person, in general,
sees travel as a chance for self-development and seeks experiences that will facilitate the
achievement of that goal. Likewise, incidental or casual cultural tourists are not
superficial consumers of culture. These people see travel as recreation, refreshment and
replenishment and seek experiences that help them achieve these goals” [22]. The
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modified model has certain scientific contribution and allows some valuable conclusions
to be drawn. However, there are some issues with it - the authors did not explain why
they choose the specific determinants or did not choose others. For example, one of the
activities according to which tourists are classified is shopping. It is not clear why
shopping, as an activity should be used in order to classify the participants in cultural
tourism.
The review of primary and secondary data provided in the product analysis of cultural
tourism in Bulgaria [1] helps to identify the recent demand for cultural tourism and the
profile of visitors to cultural heritage attractions. In general, cultural tourism occupies a
significant place in Bulgaria's product portfolio as a tourist destination. But as of 2014 –
2015, the country is still not well recognized as a destination for cultural tourism - only
15% of Bulgarians and 1,5% of foreigners associate it spontaneously with culture, cultural
sites and places, although 43% of Bulgarians and 29 % of foreigners are familiar with
Bulgaria’s opportunities for cultural tourism.
According to 2009-2010 surveys, cultural tourism is among the most practiced types of
tourism in the country – by 23% of Bulgarians and by 52% of foreigners. However, later
surveys (2014-2015) show a substantial decline in that share – respectively, only 17% of
Bulgarians and 9% of foreigners indicate involvement in cultural tourism experiences. At
the same time, significant potential is outlined - 64% of Bulgarians and 42% of foreigners
are inclined to practice cultural tourism in Bulgaria. According to the same report [1], in
2017 51% of Bulgarians and 61% of EU residents have visited a historical monument or
site, 41% of Bulgarians and 52% of Europeans have attended a traditional event, and 38%
of Bulgarians and 50% of Europeans have visited a museum or gallery. Foreign tourist
arrivals related to cultural tourism show practically insignificant seasonal differences. In
2009 cultural tourism is a leading type of practiced tourism in autumn and spring, second
in summer (after sea tourism) and third in winter (after ski and spa tourism).
The profile of visitors for cultural tourism, according to available research presented in
the report [1], is as follows:
- Foreigners (according to 2009-2010 data) - more than half of them (54%) are men,
aged 36-55 years (49%) or 15-35 years (36%), mostly occupied (73%), of which 20%
on managerial positions, mainly with higher education (68%). More than half of them
(55%) have visited Bulgaria before. They are attracted mainly by cultural and
historical sites (21%), low prices (17%) and nature (13%). The average stay is one
week (6,4 nights) and the average daily expenses - 80 EUR. 73% of those practicing
cultural tourism have visited two or more different places (average 3).
- Bulgarians (according to 2014 data) - more than half of them (56 %) are women of all
age groups, but with an increased share of the group 15-29 years (30%), mostly
occupied (69%), of which 9% on managerial positions, mainly with university (43%)
or secondary education (48%). They undertake between 2 and 3 trips per year and
have spent just under 250 EUR on their last trip.
METHODOLOGY
The methodological toolkit includes preliminary desk research of the selected attractions,
semi-structured interviews with the “operators” of cultural heritage attractions,
questionnaire survey of visitors to cultural heritage attractions, as well as observations
and expert assessments.
The field research, incl. the visitor survey has been carried out between 25th of June and
1st of July 2019 by three experts (lecturers) and 30 tourism students from Sofia University.
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Altogether 668 respondents were interviewed at 30 culture heritage atractions, located in
four areas – Koprivshtitsa-Hisarya-Kazanluk (region Rose valley), Veliko TarnovoGabrovo-Tyavna (Balkan region), Rousse and nearby sites (Danube region) and LovechPleven (parts of Danube and Balkan region). The criteria for selecting the areas and
attactions aim to provide a diverse set of sites according to the elaborated typology [23]
– by their nature cultural or scientific sphere to which they are related, historical period,
type of environment, spatial structure, scope, etc.
Face-to-face interviews were applied using a standardized questionnaire. Visitors have
been approached mainly when they go out of the site (exit-survey) to ensure availability
of real impressons and experiences with the specific attraction.
In
sampling,
a
balanced representation was sought by criteria such as nationality and country of origin
(usual residence), as well as gender and age. The questionnaire includes 26 questions that
generate about 120 primary variables for statistical processing. The questions are mostly
closed (23), but half of them (13) allow additional comments (“other”) or free answers.
In the data analysis, for cross-tabulation statistical significance tests (Pearson χ2, t-test)
and connectivity coefficients - ϕc (Cramer's V) were applied.
Two types of variables were used in drawing the visitors profile: socio-demographic
characteristics (nationality and residence, gender and age, education, occupation,
income), and the characteristics of the trip, respectively of the tourists’ behavior (main
purpose of visit, type and organization of the trip, form of conducting, composition of the
social group, transport to reach the visited attraction, stay in the area of attractions,
average daily expenditures as well as sources of information used about a specific
attraction.
The methodology of McKercher [21] for typology of cultural tourists has been applied
with minor modifications.
RESULTS
Typology of visitors (cultural tourists)
The same wording of the questions was used to specify the culture motivation and the
depth of learning experience. The differences to the orginal methodology of McKercher
are threefold. The main difference is in the sample - McKercher surveys Hong Kong
visitors for different purposes, so he pre-filters them (based on practiced activities, places
visited, etc.) to "extract" those with cultural motivation. Our study examines visitors to
heritage attractions, assuming that they have some cultural motivation (regardless of the
stated main purpose of the trip). Another difference is that in the depth-of-experience
question, a possible answer "not relevant to me” has been added (this explains the nonclassified cases). Finally, due to the small number of cases in the types "casual" and
"incidental", cultural tourist were combined under the heading "incidental" more so the
difference between them is minor.
The results (Table 1) show that the own study is featured by higher share of purposrful
and sightseeing cultural tourists and lower share of casual and incidental tourists. The
differences may be due to different reasons, including the specific features of the
countries (Bulgaria and Hong Kong), but may also be related to the methodology. Most
importantly, the approach to identifying respondents was different - in our case they were
identified when visiting heritage attractions, while McKercher derives them on the basis
of practicing cultural activities (probably including contemporary culture).
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Table 1. Typology of visitors of heritage attractions by importance of cultural motivation and the depth of
experience – methodology and results
Type
Purposeful cultural tourist
Sightseeing cultural tourist
Casual culturall tourist
Incidental cultural tourist
Serendipitous cultural tourist
Non-classified

Dimensions, scores (1-5)
Importannce of
Depth of
cultural motivation
experience
4, 5
3, 4
4, 5
1, 2
3
1, 2
1, 2
1, 2
1, 2, 3
3, 4

Results, %
McKercher
Own study
(2002)
11,8%
23,5%
30,7%
48,4%
27,9%
14,1%
23,5%
1,5%
6,2%
3,4%
n.a.
9,0%

The types of cultural tourists are used to analyze and present the profive of visitors as the
more detailed analysis involving cross tabulation by most of characteristics of visitors
and of their trips revealed the highest explanation power of these types.
Socio-demographic characteristics of the visitors
Table 2 presents the socio-demographic profile of the visitors of heritage attractions
broken down by type of cultural tourist.
Nearly 63% of the respondents are Bulgarians and foreigners are just over 37%. For 61%
of the respondents the usual place of residence is in Bulgaria, and for 39% - in another
country. The cross-tabulation of respondents by nationality and country of origin
identifies segments that seem not to have been addressed in the marketing of heritage
attractions - Bulgarians living abroad (2,7% of the total sample and 4 ,3% of the surveyed
Bulgarians) and foreigners living in Bulgaria (who are 0,9% of the total sample and 2,4%
of the interviewed foreigners). Non-residents are coming from 35 countries. Most
numerous are the visitors from other European countries (54%), mainly from Germany
(9%), UK (7%), Switzerland, Spain, Italy (6% each) followed by the distant markets
(38%), mainly from USA (23%), Australia (5%), Japan (4%), Canada and China (2%
each). As for the Bulgarian visitors only between 9% and 25% (for the different study
areas) are local demand, from the same administrative region (NUTS 3).
The differences in the country of origin by types of cultural tourist are significant, but not
large. Residents in Bulgaria have an above the average share of incidental cultural tourists
(18,4%), and non-residents – an above the average share of purposeful (27,3%) and
sightseeing cultural tourists (53,5 %). Visitors from neighboring countries have a much
higher share of sightseeing (64,3%), from other European countries - of purposeful
cultural tourists (29,8%), and from other (distant) countries - of purposeful (26,7%) and
sightseeing (59,4%) cultural tourists. In addition, the share of incidental cultural tourists
is much lower for visitors from distant countries (7.9%).
Women dominate in the sample (62.5%). This is more pronounced for Bulgarins (66.2%)
than for the foreigners (56.4%), but there is no significant difference according to the type
of tourists.
The sample contains a large enough number of respondents of all age groups. Highest is
the share of the youngest (15-24 years - 22%) and of the oldest (65 years and over - 20%).
Among the Bulgarians, the share of the youngest is higher (15-24 years - 26.5%) and the
share of the oldest is reduced (65 years and over - 14.5%). The share of the oldest is higher
among foreigners (28.6%). The differences by type of tourist are significant but not
substantial. The younger (between 15 and 44 years) are more often than the average
incidental cultural tourists (17-27%), and in particular the groups 25-34 and 35-44 have
a lower share of purposeful cultural tourists (17-19%). In contrast, the older (over 45
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years) are more often purposeful cultural tourists (27-29%). The group 45-54 years is
featured by a higher share of serendipitous tourists (36%).
2/3 of the respondents are university graduates – 65,7% (bachelor's degree – 34,7%,
master’s degree – 26,5% and PhD – 4,5%), 1/4 have secondary school education (24.6%)
and less than 10% - primary or lower education. Among the visitors from Bulgaria the
share of university graduates is 2,3 times higher than their share in the population of the
country, and the share of persons with secondary and primary education is almost 2 times
lower. The difference is even greater among foreign visitors - the proportion of university
graduates is 3 times higher than that of the EU population, while the share of persons with
secondary education is 3 times smaller and of those with primary and lower education 8 times smaller.

Serendipitous

57,0%
43,0%
57,0%
5,6%
18,9%
18,6%
36,0%
64,0%
21,9%
12,5%
16,9%
14,4%
15,0%
19,4%
9,0%
26,0%
65,0%

72,1%
27,9%
72,1%
3,8%
16,3%
7,7%
38,2%
61,8%
26,9%
17,3%
19,2%
13,5%
8,7%
14,4%
13,0%
28,0%
59,0%

73,9%
26,1%
73,9%
0,0%
17,4%
8,7%
34,8%
65,2%
13,6%
22,7%
9,1%
36,4%
13,6%
4,5%
8,7%
21,7%
69,6%

14,3% 10,1% 21,2%

5,3%

Significance

Incidental

54,8%
45,2%
54,8%
3,2%
24,8%
17,2%
39,6%
60,4%
20,5%
9,6%
12,8%
17,9%
14,7%
24,4%
11,1%
18,3%
70,6%

Cramer’ s V

Sightseeing

61,0%
Country of origin Resident (Bulgaria)
- summarized
Non-resident (other)
39,0%
Bulgaria
61,0%
4,2%
Country of origin Neighboring countries
– groups
Other European countries
19,6%
Other
15,1%
Male
37,5%
Sex
Female
62,5%
15-24
22,1%
25-34
13,6%
35-44
16,1%
Age
45-54
15,3%
55-64
12,9%
65 and over
20,0%
Primary or lower
10,1%
Education
Secondary
24,3%
Higher
65,6%
Significantly below the
12,9%
average
Income
Around the average
57,4%
Significantly above the
29,7%
average
Student (school)
9,3%
Student (university)
12,1%
Worker
16,4%
Occupancy
Employee
29,1%
Manager/own business
7,2%
Unemployed
1,9%
Retired
24,0%
Total number of respondents**
667
* Differences are significant at p<0,05
** Incl. 60 non-classified cases not presented in the table

Purposeful

Total

Table 2. Socio-demographic profile of visitors of heritage attractions
Type of cultural tourist

0,16 0,002*

0,11 0,023*

0,04

0,931

0,12 0,021*

0,07

0,637

45,2% 61,6% 61,2% 63,2% 0,14 0,008*
40,5% 28,3% 17,6% 31,6%
9,9%
9,9%
13,2%
25,7%
11,2%
2,0%
28,3%
157

8,4%
14,5%
14,2%
30,0%
6,5%
2,6%
23,9%
323

12,9% 4,8%
10,9% 14,3%
17,8% 38,1%
32,7% 28,6% 0,11
5,9% 4,8%
1,0% 0,0%
18,8% 9,5%
104
23

0,166

The structure of respondents according to occupation (employment) is diverse. The
majority of visitors are formed by employees (29,1%) and workers (16,4%) - a total of
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45,5%, followed by retirees (24%) and students (21,5)-univerrsity students (9,7%) and
pupils (11,8%). Behind are managers or business owners (7,2%) and the unemployed
(1,9%). Bulgarian residents are featured by increased share of workers (51%) and students
(24%) and a relatively low share of pensioners (18%), while foreign visitors have a higher
share of pensioners (between 31% and 36 % in different country groups).
The surveyed visitors are dominated by middle- and high-income groups. 57% of the
respondents rated their income as average for the counry, 30% - as significantly higher
than the average and 30% as significantly lower than the average. Substantial and
statistically significant differences are found by country of origin as well as by most of
the other characteristics of respondents (age, education, occupation). The middle-income
group (66,2%) is dominant among Bulgarian residents, the share of the group with
significantly lower than the average income is higher (17,7%) and of the the group with
significantly higher than the average income - lower (16,1%). Among non-residents, the
groups with significantly higher than the average income (48,4%) and the middle income
(45,3%) are almost equally represented, while the group with significantly lower than the
average income is negligible (6,3%). The differences between the groups of countries,
are most evident in the share of the group with significantly higher than average income,
which increases from 36% for neighboring countries to 47% for other European countries
and 55% for others (distant) countries.
Somewhat surprising, education and occupation are not significantly correlated with the
type of cultural tourist, but a more pronounced relationship between the type of cultural
tourist and income is observed. Persons with an income well above the average are more
often purposeful cultural tourists (40,5%) and those with an average income - sightseeing
tourists (61,6%). Respondents with lower than average incomes show the highest share
of incidental cultural tourists (21,2%) and a significantly lower share of sightseeing
tourists (38,2%).
Table 3 presents the characteristics of the trip of the visitors of heritage attractions broken
down by type of cultural tourist.
The purpose of the trips in which the respondents visited the heritage attractions is
diverse. As expected visits classified as “cultural heritage tourism” are dominating
(55,3%), but near half of the visits are for other purposes, mainly recreation and
entertainment (21%) but also visits to cultural events (4,7 %), transit through the area
(3,8%), visiting friends and relatives (3.3%), nature-based tourism (2,6%), pilgrimage
(1,5%), attending conferences (1,2%). Attendance to sporting events, practicing sporting
activities and medical treatment are negligible (up to 0,5%). In order to trace the
relationship to other characteristics of tourists and trips, the summary grouping was used
- "cultural heritage tourism", "recreation and entertainment" and "other". The differences
in the structure of the visit by purpose are statistically significant by groups of countries,
education, occupation, type of trip, organization and realization of the trip, as well as by
the number of nights spent in the area, but not by sex, age, income, mode of transport,
overnight stay in the area and average daily expenditure. However, the relationship is
relatively weak (Cramer's V is between 0.13 and 0.19).
“Cultural heritage tourism” (55% on average) is of greater importance for foreign visitors
(62,7%), especially for those from neighboring countries (71,4%) and other (distant)
countries (70,3%), for respondents with primary and lower education (72,3%), but also
for those with higher education (57,3%), students (71,7%) and retired persons (66,2%),
being on round trips (61,4%) ), when using a travel agency or other travel intermediary
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Primary mode of
transport

Duration of the stay
Number of nights
spent (of overnight
visitors)

Average daily
expenditure

55,2%
21,1%
23,7%
71,5%
28,5%
61,7%

61,8%
12,1%
26,1%
76,9%
23,1%
54,5%

57,9%
20,4%
21,7%
72,9%
27,1%
62,3%

45,2%
23,1%
31,7%
62,7%
37,3%
61,5%

38,3%

45,5%

37,7%

38,5%

30,4%
47,8% 0,15
21,7%
72,7%
0,11
27,3%
78,3%
0,11
21,7%

65,4%

59,4%

64,6%

68,3%

82,6%

34,6%

40,6%

35,4%

31,7%

17,4%

0,8%
7,7%
29,6%
0,9%
56,5%
3,2%
0,9%
0,5%
69,9%
30,1%
32,9%
42,6%
13,5%
11,0%
15,2%
35,2%
26,1%
11,0%
12,5%
667

1,9%
7,0%
34,4%
,6%
52,9%
3,2%
0,0%
0,0%
72,0%
28,0%
38,3%
34,6%
11,2%
15,9%
14,3%
28,6%
28,6%
15,0%
13,6%
157

0,3%
9,4%
30,6%
0,6%
54,1%
3,4%
0,9%
0,6%
70,0%
30,0%
36,3%
42,8%
12,1%
8,8%
12,7%
38,4%
25,7%
8,9%
14,3%
323

1,0%
4,0%
23,8%
1,0%
64,4%
5,0%
0,0%
1,0%
63,5%
36,5%
17,5%
54,0%
17,5%
11,1%
19,4%
37,8%
22,4%
11,2%
9,2%
104

0,0%
13,0%
17,4%
0,0%
69,6%
0,0%
0,0%
0,0%
78,3%
21,7%
29,4%
35,3%
29,4%
5,9%
22,7%
22,7%
22,7%
13,6%
18,2%
23

Total number of respondents**
* Differences are significant at p<0,05
** Incl. 60 non-classified cases not presented in the table

Significance

Incidental

Form of realization

Sightseeing

Organization of the
trip

Purposeful

Type of the trip

Culture heritage tourism
Recreation & entertainment
Other
Round trip
Single center trip
Independent
Through travel agency or
another organization
Independent
As part of an organized tourist
group
Train
Bus or other public transport
Organised coach tour
Taxi
Car
Ship/boat/ferry
On foot
Other
Overnight visitors
Same day visitors
1
2-3
4-6
More than 6
Up to 10 €
11-25 €
26-50 €
51-100 €
More than 100 €

Total
Main purpose of
visit

Serendipitous

Table 3. Characteristics of the trip of the visitors of heritage attractions
Type of cultural tourist

Cramer’ s V

or organizer (64,6%), when traveling with an organized group (65.1%) and spending one
night in the area (66,4%).
“Recreation and entertainments” trips (21% on average) are characterized by an increased
share of people living in Bulgaria (25,6%), people with secondary education (26,5%),
workers (27,9%) and employees (23,5 %), by trips with one main stay center (29%), selforganized (26,7%) and carried out individually (26,5%), with more than 3 nights in the
area (31-33%).
Trips with ”other” purposes (24% on average) indicate an increased share of people with
secondary education (29%), students (39,7% - visits to cultural events, nature-oriented
tourism, business, etc.), managers (32, 6% - business, cultural events, nature-oriented
tourism), unemployed (33,3% - visiting friends and relatives, pilgrimage), of trips with
one main stay center (30,1%) and more than 6 nights (38,8%).
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The purpose of visiting the area is the sole trip characteristic with statistically significant
differences by type of cultural tourist. “Cultural heritage tourism” visitors demonstrate
slightly higher than the average share of purposeful cultural tourists (26,4%) and lower –
of incidental ones (12,8%). Visitors with “recreation and entertainment” purpose have a
much lower than the average share of purposeful cultural tourists (13,5%), but an
increased share of serendipitous tourists as well (7,8%). Visitors with “other” purposes
have an increased share of incidental (20,9%), but also of purposeful cultural tourists
(25,9%).
The majority of visitors to cultural heritage attractions were on a round trip (71,6% versus
28,4% for trips with one main center of stay). Round trips are significantly higher than
the average for foreign visitors (86,3%), especially from other (distant) countries (92,9%),
for cultural and historical tourism (79,1%), trips organized through a travel agency or
other organizer (90,8%) and realized in an organized group (91,1%), for short term
visitors (same day - 80,8% or with one night only - 79,3%), and for visitors with an
average daily expenditure of more than 100 €. Visits with one main stay center are higher
than the average for residents in Bulgaria (37,8%), trips for leisure and recreation (39,1%)
and other purposes (36,6%), independently organized (40,4%) and realized trips (38,9%),
for overnight visits (32,7%), especially with more than one night spent in the area
(58,3%), for visitors with low average daily costs - up to 10 € (40%) and 11-25 € (33,3%).
62% of the respondents organized the trip independently, and 38% used a travel agency
or another organization (school, church). On the other hand, 65% of the respondents travel
individually (including with family, with friends) and 35% - as part of an organized group.
The two characteristics are closely related (Cramer's V = 0,88). Visitors from Bulgaria
organize their trips mostly independently (72%) and travel mostly individually (74%).
Foreign visitors are much more likely to organize the trip through a travel agency (54%)
and travel as part of an organized group (48%). This is especially true for visitors from
other (distant) countries (69% and 65% respectively). Organized trips are more typical
for visitors with primary and lower education. 81% of them have organized their travel
through a travel agency or other organizer, and travel as part of an organized group which
is largely explained by respondents' occupation - organized trips are especially typical for
pupils (85% for both characteristics) and, at a lower level, for university students (50%)
and retirees (54%).
Mostly cars were used to reach the visited attractions - 57% (preferred by independent
visitors - 84.3% and by trips with one main center of stay - 78%) and tourist coaches 25% (typical for organized groups). The use of a ship (3% of the total and 9% of organized
groups) is related to visits of cruise tourists, mainly in Rousse.
30% of the respondents are same-day visitors and 70% spend at least one night in the
area. The overnight visitors have a relatively short stay - 33% of them have spent 1 night,
43% - 2-3 nights. Bulgarian residents have a higher share of visits with 2-3 nights (51%)
and non-residents – of visits with one night (41%), as well as with more than 6 nights
(15%). Round trips are characterized by much higher share of same-day visits (34%) and
visits with one night spent in the area (39%), while trips with one main stay center
demonstrate much higher share of overnight visitors (80%) and twice higher than the
average share of visits with more than 6 nights spent in the area (20%).
The average daily expenditure relates to the trip as a whole and not to the visit in the area
only allowing to distinguish between cheap (low budget) and expensive (luxury) trips.
Nevertheless, indirectly, conclusions can be drawn about the spending in the area of
attraction. The majority of visitors to cultural heritage attractions (61%) have an average
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daily expenditure between 11-25 and 26-50 €. However, the other groups are not
negligible - up to 10 € (15%), 51-100 € (11%) and over 100 € per day (12%). Travel costs
show statistically significant variations depending on almost all visitor and travel
characteristics, the biggest being by country of origin of visitors - both in absolute terms
and in terms of coefficient of association (Cramers's V) value. Furthermore, a more
detailed analysis shows that differences in other characteristics are largely related to the
structure by country of origin. A significant difference is observed between Bulgarian
residents and non-residents. 91% of Bulgarian residents have average daily expenditure
up to 50 €, with higher share of the groups up to 10 € (24%) and 11-25 € (44%). 76% of
foreign visitors have an average daily expenditure of over 25 € with a higher share in all
three higher cost groups - 26-50 € (31%), 51-100 € (17%) and over 100 € (28%).
Neighboring countries are featured by a higher than the average for foreign visitors share
of cheaper trips - 11-25 € (32%) and 26-50 € (40%), while the distant countries have the
highest expenses – 36% of the visitors fall in the group with more than 100 € per day.
Other European countries are in the middle, showing an almost even distribution of
visitors to all groups with average daily expenditure over 10 € per day.
Sources of information about the visited attractions
The information behavior of visitors to cultural tourist attractions was identified through
two questions – whether they had preliminary information about the attraction visited and
which specific sources of information about the attraction were used before the visit.
Nearly 90% of visitors were informed about the site prior to the visit. Statistically
significant differences are found only by type of cultural tourists and average daily
expenditure. Not surprisingly, more often sightseeing cultural tourists (12%) and
especially serendipitous cultural tourists (26%) have no prior information compared to
6% for the purposeful cultural tourists. Only 2% of those employed in science and
education have no prior information on the attraction visited. Visitors with the highest
average daily expenditures - over 100 €, more often have no prior information about the
attraction visited - 23% (these are mainly cruise tourists from distant countries).
The specific sources of information about the attraction visited are presented in Figure 1.
Respondents often used more than one source (average 1,5) to get preliminary
information about the attractions visited. The main sources of information are the
informal sources used in the place of residence, namely - comments and recommendations
of relatives and friends – 45,8% of respondents and 31,4% of answers.
With similar values are the traditional formal sources, used exclusively in the place of
residence (45,3% of respondents and 31,1% of answers), which are usually divided into
two groups - sources of general nature, such as mass media, books, etc. (27,5% of
respondents and 18,9% of answers) and tourist oriented, commercial as advertising
brochures or information from travel agencies (17,8% of respondents and 12,2% of
answers). In the group of traditional sources of general nature worth mentioning is the
low presence of newspapers and television (about 2% of respondents) and the relatively
high share of scientific literature (8.3% of respondents), travel guides (7,8%) and school
(5,3%). In the group of commercial sources, direct information from travel agencies
(15,4% of respondents) is much higher than advertising brochures (2,4%).
37,7% of respondents with 25,8% of answers used information from the Internet. Internet
sources can be divided into two groups - general or non-specialized (16,6% of
respondents and 11,4% of answers) and specialized or tourist (21,1% of respondents and
14,4% of answers). In the group of non-specialized Internet sources the largest share is
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accounted for Wikipedia (7,1% of respondents) and social networks (6,1% of
respondents), and among the specialized prevail the international tourist websites (8,3%
of respondents) and national tourist websites (7,6%). The share of own websites for tourist
attractions (3,1%), local tourist websites (1,4%) and specific mobile applications (0,7%)
is very low - in the pre-determined answers “I love Bulgaria” is explicitly stated.

Figure 1. Sources of prior information about the visited cultural heritage attractions

A considerable number of visitors to cultural heritage attractions seek information about
them on the spot, in the destination (10,7% of respondents and 7,3% of responses) mainly from locals (5,3%) or other tourists (3,2%) and much less from the
accommodation establishments (1,7%) and especially from the tourist information center
(0,5%).
Provided that much of the differences depending on visitor and travel characteristics are
not statistically significant, some of them are considered to be larger and more interesting
from a practical point of view:
- Purposeful and serendipitous cultural tourists are less likely to use family and friends
as their information source (37% and 35%) and more often rely on traditional general
sources (40% and 41%), especially guidebooks (12% and 18%) and scientific
literature (12% both). In addition, purposeful cultural tourists are less frequently
informed on-site (7%), and serendipitous tourists get more often informed by common
Internet sources (24%) and less frequently by traditional commercial sources (6%).
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- Visitors from Bulgaria are more often informed by friends and relatives (56% vs. 29%
for residents abroad), by scientific literature (12% vs. 3%), and by school (9% vs. 0%)
and on-site, in the destination (13% vs. 7%), and much less frequently by traditional
commercial sources such as travel agencies (9% vs. 33%) and the Internet (26% vs.
56%). Two interesting dependencies related to the remoteness (spatial and/or cultural)
of the countries are identified. The weight of friends and relatives as a source of
information decreases from 56% for Bulgaria and 35% for neighboring countries, to
30% for other European countries and 27% for other (distant) countries. Receiving
information on-site in the destination decreases from 13% for Bulgaria and 12% for
neighboring countries to 9% for other European countries and 4% for other (distant)
countries.
- As expected, the oldest visitors use twice less Internet sources (20% versus an average
of 38%). But there are some “surprises” in terms of age structure. The 15-24 age group
uses the Internet as a source of information on cultural heritage attractions less than
the average (28% vs. 38% on average), and the school (21%) is a particularly
important source for them. The Internet is mostly used by the groups aged 25-34
(53%), 35-44 (45%) and 45-54 (51%).
CONCLUSION
The presented study applied the slightly modified model of McKercher [21] in order to
classify the tourists at specific cultural heritage attractions in Bulgaria and to explore their
characteristics. Based on the results the following conclusions could be drawn:
- Regarding the structure/profile of visitors and trips
The analysis of respondents’ structure by nationality and permanent residence shows
that the studied cultural heritage attractions have an international and national market,
respectively they could be categorized as being of national or global significance (in
terms of market demand). However, this does not predetermine similar categorization
of each individual attraction included in the study.
Nearly 63% of the respondents are Bulgarians and foreigners are just over 37%, but it
is worth pointing out that for 61% of the respondents the usual place of residence is
in Bulgaria, and for 39% - in another country. Between 9% and 25% (for the different
study areas) of Bulgarian visitors account for local demand as they belong to the
respective administrative region. Foreigners originate from 35 countries but most
numerous are the visitors from other European countries (54%), mainly from
Germany (9%), UK (7%), Switzerland, Spain and Italy (6% each). The distant markets
(38%) are represented mainly by USA (23%), Australia (5%), Japan (4%), Canada
and China (2% each). The appointed structure of respondents is quite different from
the typical for Bulgaria (according to border statistics data) and is characterized by an
increased share of distant markets and a decreased share of some leading markets from
Europe (especially Germany and Russia) and the neighboring countries. Due to the
specifics of the survey (sample, relatively limited area, limited period) the results
cannot be considered as absolute, but they at least indicate the structural features of
the tourist flow visiting the Bulgarian cultural heritage attractions. From tourism
policy point of view this structure means that cultural heritage tourism may serve as
a tool not only for product diversification of Bulgarian tourism and reducing the space
and time concentration, but also for market diversification.
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The survey results strongly acknowledge the widespread view in the literature that
visitors to cultural heritage attractions have higher education and higher income. 2/3
of the respondents are university graduates –. The share of university graduates among
Bulgarian visitors is 2,3 times higher than their share in the population of the country
and among European visitors - 3 times higher than that of the EU population. The
surveyed visitors are dominated by middle- and high-income groups. 57% of the
respondents rated their income as average for the counry, 30% - as significantly higher
than the average. The middle-income group (66%) is dominant among Bulgarian
residents, while among non-residents, the groups with significantly higher than the
average income (48%) and the middle income (45%) are almost equally represented.
On the other hand, the results regarding the age structure of the visitors differ from
the dominant ones in the literature.The highest is the share of the youngest (15-24
years - 22%) and of the oldest (65 years and over - 20%). Among the Bulgarians, the
share of the youngest is higher (15-24 years – 26%) and the share of the oldest is
reduced (65 years and over – 14%). On the contrary, the share of the oldest is higher
among foreigners (28%).
Visitors to cultural heritage attractions in general demonstrate an increased share of
the use of intermediaries in the organization of travel (38%) and of group travel (35%).
This is especially true for foreign visitors - 54% of them are likely to organize the trip
through a travel agency and 48% travel as part of an organized group. Bulgarians are
far more inclined to organize their trips independently (72%) and to travel mostly
individually (74%). For organized trips, especially in a group, the choice of tourist
attractions is largely determined by the organizer. This predetermines directing
marketing efforts not only to individuals but also to intermediaries.
The widespread use of individual motor vehicles (57%) and tourist buses (25%)
implies the availability of organized parking in the area of tourist attractions.
- Regarding information sources
The leading role of the informal sources in the place of residence, namely - comments
and recommendations of relatives and friends (46% of respondents and 31% of
answers) - emphasizes the need of focusing on product design and delivery and
achiving high level of satisfaction and memorable experiences and not only on
communication and advertising. The data also show a clear need to expand and
improve the online presence, especially to inform and attract foreign visitors (38% of
all respondents and 56% of foreiners have used Internet to get prior information about
the attraction). In this respect, the low proportion of local websites and of the own
websites of attractions is problematic. The possible reasons and respectively the main
areas of improvement are the scope and quality of information provided and the easy
detection (Search Engine Optimization). Finally, 10% of respondents were informed
on the attraction visited on-site in the destination, but mainly from infomal sources.
This indicates the need to improve the local dissemination of information on cultural
heritage attractions.
- Regarding the typology of cultural tourists
The differences in the profile of the various types of cultural tourist are not large, nor
are the differences in the structure by types of cultural tourist of the groups derived
from the characteristics of the visitors and/or their trips. The relationship of the types
to some of the demographic characteristics is closer than to the characteristics of the
trips, i.e. the type of cultural tourist does not significantly affect these aspects of tourist
behavior. But, as further analysis shows, the type of cultural tourist is in many cases
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one of the most important explanatory variables for differences in other aspects of
tourist behavior: the importance of different elements and characteristics of cultural
heritage when choosing a destination, the importance of the attributes of tourist
attractions, sources used for preliminary information, satisfaction and quality of
experience evaluation, and especially attributive satisfaction.
Similar to the results of our own research are the findings of McKercher [21], who, citing
other authors, considered that the discussed characteristics of individuals and trips were
not appropriate for segmenting the cultural tourism market. According to his research, the
most significant are the differences by country, especially in terms of their physical and
cultural distance - visitors from more distant countries are more likely to have greater
share of purposeful cultural tourists. At the same time, McKercher [21] found differences
in other aspects of tourist behavior, especially in terms of preferred attractions and places
and the intensity of the tourist experience.
Finally, as stated above, the presented reseach suffers a number of limitations in terms of
sample, relatively limited area and limited survey period. To make the results more
representative and reliable, future field research is planned to cover other regions and
seasons.
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ABSTRACT
Studying the way in which the tourism turnover is distributed at territorial level, it may
be a way of giving clues, regarding the economic performance achieved by the territorial
systems with tourist function.
In this study we intend to analyze the tourism turnover in the tourist resorts from
Romania, which are in accordance with the Government Decision no.107 of 2018,
regarding the approval of the certification of some localities or parts of localities as tourist
resorts of national or local interest. The analysis was based on a series of economic data
for a period of 19 years, 2000-2018 which contains at the level of the territorial
administrative unit and at the level of 4-digit NACE code, the evolution of the economic
indicator relevant to the study, the tourism turnover. The series of data was subsequently
used to create evolution charts, distribution maps and evolutions of the ranks held by the
tourism turnover.
The obtained results show the contribution of the tourism sector to the total turnover from
the tourist resorts and also, different reporting patterns in which these resorts are framed,
depending on the number and share of the tourism turnover from the total local economy.
Keywords: tourism, turnover, tourist resorts, structural analysis, Romania
INTRODUCTION
The tourism industry is one of the most important parts of the services sector and it is
indeed an activity with considerable importance in the global economy [1]. In addition, it
is expected that it will continue to grow at a faster rate than the average growth rate of the
world economy, which will lead to the fact that tourism will be the largest industry in the
world [2]. In fact, a number of studies confirm that this economic sector can bring
significant benefits, both economically and socially [3]. Tourism is now an economic
component that must be considered, a complementary sub-branch for the economic
development of some territorial systems, especially those with specific resources [4]. The
way in which the tourism sector can economically influence the territorial systems is a
very important concern of today [5], [6], [7], [8]. This sector, being a socio-economic
phenomenon, has in many cases become an engine of the economy, which has determined
over time an increase of the functional complexity of the territorial systems that have
resources that can be exploited [9], [10].
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Considering the potential contribution of general economic recovery, tourism is
approached as one of the priority sectors of the Romanian economy.
The turnover is one of the most important economic indicators used in quantifying the
economic performance of a company, situation also encountered in the case of tourist
activities, its value offering indices regarding the economic efficiency of the tourist
resorts. From studies on tourism, it appears that this sector has the largest turnover in the
world.
Through a management policy regarding the improvement of the services in the tourist
resorts, together with an adequate marketing policy, the tourism field can bring economic
benefits quite important for the community [11], [12] [13].
METHODOLOGY
In this study, we analysed all the tourist resorts from Romania, which are in accordance
with the Government Decision No. 107 of 2018 approving the attestation of some
localities or parts of localities as tourist resorts of national or local interest and on the
change of annex no. 5 to the Government Decision no. 852 of 2008, to approve the rules
and the attestation criteria of tourist resorts. In total, in Romania are 108 resorts (47 of
national interest and 61 of local interest).

Figure 1. Distribution of tourist resorts in Romania

For these systems with tourist function, an economic database was created, both at the
level of territorial administrative unit and at the level of four-digit NACE code
(Classification of National Economy Activities), with an economic indicator that was
considered relevant for this study, the turnover from the tourism sector, for a period of 19
years, ie 2000-2018.The database for the turnover was represented in Romanian currency,
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RON, where 1 RON is equal to 0.28 € (euro), average course calculated for the period
2000–2018. For this indicator, graphical representations were made that analyze the
evolution of the turnover in tourism and its share of the total economy, as well as its
evolution by activity areas (by 4-digit NACE codes).
Also, there were made cartographic representations, which shows the distribution at the
tourist resort level of the share of the turnover from tourism from the total turnover. These
cartographic representations, as well as the one that shows the distribution of the tourist
resorts in Romania (Fig. 1), were realized with the help of open-source QGis software.
RESULTS
In the tourist resorts from Romania, the total turnover follows an upward trajectory, with
some fluctuations over the analysed periods. The increase that took place during the
analyzed period was with 111,948,684,861 Ron from 2000 to 2018. The share of turnover
from the tourism sector from total turnover is between 1.9%, in 2015 and 3.2% in 2000
(Fig. 2).
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Figure 2. The evolution of the total turnover and the share of the turnover from tourism in tourist resort
Source: Project UB 1423

The turnover in tourism shows an upward trend with fluctuations (Fig. 3). The only
decrease in the tourism turnover during the whole period analyzed was in 2009, when it
decreased by 13% compared to the previous year due to the global economic crisis that
has made its mark on these resorts. After this period of decline, the turnover began to
increase continuously, from year to year, so that in 2018 the highest turnover from tourism
field was registered.
Figure 3 shows the evolution of the turnover by activity areas, ie four-digit NACE codes
belonging to the tourism domain. There is a high concentration of turnover in hotels and
similar accommodation. The evolution of this sector is an ascending one, the maximum
value of the turnover registering in 2018, when it reached a value of 1,832,961,259 Ron,
accounting for 67% of the total tourism turnover. The following areas that bring a
significant turnover are 5590 – Other accommodation, which in 2018 brings a
contribution of 8% to the total tourism turnover, 7911 – Travel agency activities, 5%,
7990 – Other reservation service and related activities 4%.
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The smallest turnover was recorded by Museums activities and Botanical and zoological
gardens and nature reserves activities. This last NACE code registered values of the
turnover only in 2 years of the 19 analyzed, 2010 and 2013 (Poiana Brașov resort).
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Figure 4. Distribution of the share of tourism turnover in total turnover,
in tourist resorts from Romania in 2000, 2004, 2008, 2009, 2014 and 2018.
Source: Project UB 1423

The distribution of the share of the tourism turnover (Fig. 4), presents the way of evolution
of this indicator in the tourist resorts in Romania for certain years: 2000, 2004, 2008 and
2009 (period of economic crisis), 2014 and 2018. Most resorts, in the year 2000, were in
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the category 0% - 10% (Snagov, Amara, Sucevița, Gura Humorului, Pucioasa, Breaza,
Lacul Sărat etc.), and only 5 resorts have a share of turnover exceeding 50% of their
economy (Băile Govora – 55,1%, Băile Tușnad – 77%, Călimănești-Căciulata – 54,5% ,
Slănic Prahova – 72% and Stâna de Vale with 71%). For the other categories, between
10.1% and 30% and between 30.1% and 50%, there were 12 resorts, respectively 7.
In 2004, the share of tourism turnover for the Govora resort decreased to 38%, while the
number of resorts with share between 30.1% and 50% decreased. In the period 20082009, of the 108 resorts present at the level of Romania, only 3 has a share of tourism
turnover over 50%, namely: Slănic Prahova, Moneasa and Trei Ape (resort of local
interest, whose economy is largely based on the tourism sector).
The year 2008 brings increases among the resorts whose share of tourism turnover is
between 30.1% and 50% (11 resorts), and a decrease of those with a share of over 50%
(compared to 2000, when there were 5 resorts, in 2018 there are only 2 - Băile Tușnad
and Călimănești-Căciulata).
CONCLUSIONS
The results obtained from the analysis, bring an increase in the economic part of the
tourist resorts from Romania (the 108 resorts that are in accordance with the Government
Decision No. 107 of 2018) and a better understanding of how the tourism sector works,
from the point of view of turnover.
The analysis shows a continuous increase of this indicator for the territorial systems with
tourist function throughout the 19 years analyzed, with a slight decrease due to the
economic crisis. The highest value of turnover is given by the activity of hotels and other
accommodation facilities (NACE code 5510), the domain that owns, over the analyzed
period, over 55% of the tourism turnover. From the distribution of the share of the
turnover, the resorts Moneasa, Băile Tușnad, Slănic Prahova, Trei Ape, CălimăneștiCăciulata, are highlighted, as having a share of tourism turnover of over 50%. For these
resorts, tourism is the main sector in their economy. Most resorts from the level of
Romania were in the category 0% - 10%, showing that for them, tourism represents a
complementary part in the economy.
In order to maximize the beneficial effects for the development of the tourist activities,
the management strategies are highlighted as one of the modalities, in the same category
entering the activities that are given by the tourism development [14], [15], [16], [17],
[18].
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ABSTRACT
The Roma ethnic group is one of the most discriminated and poorly integrated groups in
Bulgaria as well as in Europe. They are often present in criminal chronicles and are among
the marginal population. They are typified as uneducated, lazy, criminal-related. They are
characterized by low educational level and low labor activity, which leads to difficulties
in their social integration. Despite the many negative aspects that have arisen against the
Roma group, we can find good examples of the successful applying of integration
measures. Some working models for integration have been adopted in Bulgaria. In
addition, we are observing for the first time, the development and successful applying of
the so-called an „Icelandic model“ for keeping vulnerable groups of children at school. It
is applied to the Roma neighborhood of Straldzha town. Due to the worsening
demographic situation in the country, it`s very important the successful integration of
Roma and significantly increase of the education level and labor activities.
Key words: ethnic group, Roma, integration, education, labor activity, integration
models
ETHNIC STRUCTURE OF BULGARIAN`S POPULATION
Ethnic structure is a category that provides information on the composition of the
population by origin. The Balkans is a territory with a highly mosaic ethnic composition
and a correspondingly diverse confessional composition, which in the past has been a
major prerequisite for conflicts. In the book "The Clash of Civilizations", Samuel
Huntington included the territory precisely as part of the so-called "axis of conflict". [1]
The ethnic composition in Bulgaria is represented by three main groups - Bulgarian,
Turkish and Roma. In addition, there are representatives of other groups at a smaller
percentage - Russian, Armenian, Wallachian, Macedonian, Greek, Ukrainian, Jewish and
Romanian. According to the latest census (2011), the highest part of the population,
logically, is the Bulgarian ethnic group – 84,8%, the Turkish ethnic group traditionally
ranks second with 8,8% and the Roma - with 4,9% (Fig. 1).
So far, 17 national censuses have been conducted in the country, with the ethnic
category present with at least one or two attributes. But from 1956 until the end of the
socialist period, the censuses not examined this category. From 1992 until now, the
attributes that may be mentioned are ethnicity, mother language and religion, but the
answers to these questions are voluntary.
The census data do not show any dramatic changes in the ethnic structure of the
Bulgarian population. An exception is the high migration in 1989 of citizens of the
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Turkish minority - about 360,000, for political reasons. Since then, we have seen a regular
decline in the number of Bulgarians of Turkish descent, which is higher (about 158
thousand) in the period between the last two censuses, compared to the previous surveyed
period (about 50 thousand). They have a constant flow of emigration to neighboring
Turkey, mainly for economic reasons.
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Figure1. Number of the three main ethnic groups in Bulgaria, 2011
Source: NSI

In the recent years, not only in Bulgaria but also in Europe and in the world as a whole,
there has been an increasing interest in ethnic communities and in particular in their
numbers, demographic development, spatial mobility and territorial location. In our
country, this interest can be said to be the highest with regard to the Roma ethnic group.
There are wide discrepancies between the number of Roma recorded in the official
censuses and scientific and empirical research in this regard. Hence the great speculation
on the subject in the public and media space.2 [2]
Population of other ethnic groups in Bulgaria, 2001
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Figure 2. Population in other ethnic groups in Bulgaria, 2001

Source: NSI

2

Ilieva, N. Number of the Roma ethnic group in Bulgaria from the Liberation (1878) to the beginning of
the 21st century according to the censuses, BAS, Problems of Geography, Vol. 3-4, 2012
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Data from the last census show values of 325 343 people or 4,9% of the country's
population. However, these values cannot be considered to be fully exhaustive because
of the so-called "preferential ethnic self-awareness" of the Roma, which is attributed to
the ethnic group they live in. This is where the big differences between official and
unofficial data come from, not only in Bulgaria, but in other countries with a Roma
minority.
The Roma ethnic group is distinguished by higher fertility rates, which is considered an
ethnic tradition; with higher mortality rates and lower life expectancy. But in addition to
these indicators, there are also negative trends in educational attainment and in economic
activity. For the sake of a successful integration policy, a set of measures are used and
different integration models are used that can be said to produce positive results.
In addition to the three main ethnic groups, there are representatives of other
ethnicities in Bulgaria, but with a lower number. These are the representatives of the
Russian, Armenian, Wallachian, Macedonian, Greek, Ukrainian, Jewish and Romanian
ethnic groups (fig. 2).
The data obtained in both censuses (2001 and 2011) have similar values, so we can point
out that the Russian ethnic group is distinguished with a larger number of representatives,
followed by the Armenian and the Vlachs. The lowest number of representatives is
characterized by the Romanian group. Due to the voluntary nature of the issue of
ethnicity, there is also a high percentage of people who did not specify an ethnic group or
chose the "other" category.
DEMOGRAPHIC SITUATION IN THE COUNTRY, PART OF THE ROMA
POPULATION AND CHANGES IN THE NUMBER OF THE ROMA
POPULATION IN THE XX AND XXI CENTURIES
Although the demographic situation in Bulgaria has outlined a serious crisis of nearly 30
years, it is only in the last few years that it has become a topic of public debate and it has
been argued that measures should be taken to improve it. However, this debate is headed
in several wrong directions, the focus and the measures taken are not related to the most
significant problems and this leads to lack of results. We are constantly talking about our
low birth rates, the absolute decrease in the number of babies born each year and the aging
of the population. Yes, they are a fact, but they are not the main problems, because in
terms of the childbearing rate (the average number of children per woman of childbearing
age) Bulgaria, with its 1,4, fits normally into the values of European countries, where this
coefficient varies between 1,1 and 2. In the last few years, fewer and fewer babies have
been born, in absolute numbers (2017 - 56,436), but this is normal, as the generation born
in the 1990s now enters the infancy, but Bulgaria was already in a demographic crisis,
i.e. the childbearing contingent of the population is continually shrinking, and of course,
the continuing emigration of people of active age also contributes. Definitely Bulgaria is
among with the oldest population not only in Europe but also in the world. And it is also
the only country in all of human history where the largest cohort population is already at
retirement age (60-64) - the female. But here we are witnessing a demographic paradox
rather than a real problem with aging. Because we have one of the lowest average life
expectancies in the EU (74.7 years) and the oldest population. This is due to the drastic
vertical demographic imbalance in the ratio of young (up to 29 years) to adult (over 60)
population. Here again we come to the main demographic problem of Bulgaria, which is
related to the continuing permanent emigration of educated and qualified people in active
age (18-50 years). So when we talk about demography in Bulgaria, we have to talk about
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one basic thing - the detention of young people in the country. To expect a sharply rise in
fertility is not serious, even reaching a two-child family model through financial
incentives is not realistic and will not solve our problems. But if we manage to keep our
young people in the country as long as they give birth, it will put an end to the
demographic collapse and gradually reduce imbalances. Moreover, in the 21st century in
the digital, technological world, the battle of developed societies will no longer be for
territory, the location of border pegs will be less important, it will not be for resources in
the traditional sense - oil, coal. , ore, and it will be for human capital. Those societies that
provide quality, young, educated and skilled human capital will thrive. And human capital
can only be secured in two ways - either by creating it and retaining it in the country, or
by attracting it from outside. In our current socio-economic reality, it is difficult to talk
about attracting a large number of educated and skilled immigrants. Then we have only
one thing left - detention in the country of the young people who we have today. The
measures should be directed in two directions - education and quality realization
(Burdarov, Ilieva, 2018). [3]
The demographic reality can be traced through national census data and current statistics.
According to the values for 2018, the total population amounts to 7 000 039 people. At
the moment we expect the results for 2019, from which it will be clear that the population
of the country has reached values of less than 7 million. The population growth for the
country is -6,5 ‰, but the data in more districts are much more scary - there is no district
with positive growth, the only exception are some areas with less high negative values,
such as Sofia-capital and those with higher concentration of representatives of the Turkish
and Roma ethnic group who they have traditionally higher reproductive attitudes. We
observe a similar situation with the migration rate - external migration continues to
maintain high levels, and at the local level we have traffic directed mainly from villages
to large regional cities. This, in turn, hides socio-economic problems associated with the
depopulation of the rural areas and the over-concentration of people in large cities.
There are other demographic indicators that are indicative of the crisis in the country.
According to Naydenov and Traikov (2016), an important trend in population
reproduction in both developed countries and our country is its aging. Since the middle
of the XX century the aging process in Bulgaria has started to develop much more
intensively. Among the causes that led to its acceleration are the decisive influence of the
socio-economic changes in the country and the related directions of economic
development and specialization. Migrations to larger cities and industrial centers and the
spread of urban lifestyles predetermine the even greater decline in fertility rates and the
proportion of children in the total population. The outflow of young people from the
villages to the cities, which began in the 1950s and 1960s, relieves a considerable part of
the employed in agriculture and at the same time accelerates the aging of the rural
population. The negative changes in the age structure of the population in Bulgaria
continue in the beginning of this century. In support of this is the data from the last two
censuses. The part of the population aged 65 and over increased from 14,3% in 1992 to
16,8% in 2001 and to 18,9% in 2011. For the period 1992-2011, it increased by 4,6%.
There are changes in the age structure of the population. There is an increasing process
of demographic aging, resulting in a reduction in the absolute number and relative part of
the population below 18 years. In 2001, 19,4% of the population were below the age of
18, while in 2011 their part decreased to 15,9%. For the period 1992-2011, the decrease
was 7,4%. The part of the population in the age group 18-64 is increasing. Compared to
1992, this share increased by 1,7%, from 62,2% to 63,9%, and for the period 2001 to 2011
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we have increased by 1,3% from 63,9% to 65,2%. [4]
The Roma ethnicity is characterized by a young age structure and the share of the loan
maintains higher values. Considering the results of the last three censuses, it is concluded
that this is the only ethnic group in the country to show an increase in its numbers, despite
the significant discrepancy between official statistics and scientific and empirical
demographics, which show even more higher increase of the Roma population in the
country (Ilieva, 2013). [5]
The demographic processes by ethnic groups cannot be traced in sufficient detail due to
the existing incompleteness and inaccuracies in the statistics. The reasons for this are that
until 1946, the current statistical reporting was kept on religious grounds, since religion
was the main distinguishing feature of the Turkish and Bulgarian ethnic groups. The issue
is more complex with the Roma population, where from 1878 until the end of World War
II it is very difficult to trace the particularities of demographic indicators, since 4/5 of
them were registered as Muslims during this period and 1/5 are Christians. The incorrect,
inaccurate accounting of the number of Roma, as well as the frequent changes in the
territory of the country during this period also hinders the determination of the values of
the basic coefficients characterizing natural reproduction then. The cultural
characteristics of the Roma and Turkish populations and their socio-economic
characteristics, it can be assumed that their demographic development is similar. The
Roma population growth in the years from the beginning of the twentieth century to the
Second World War is in the order of 18-20 ‰, and given that mortality is also formed by
high values (about 20 ‰), it can be concluded that the birth rate was over 40 ‰.3
In the period after 1946, a new political regime emerged in Bulgaria, in which the Roma
were already with minority status. The data on their numbers from that period have not
been presented, and according to declassified documents, along with some of the official
censuses, secrets from the Ministry of Interior were kept. During the socialist period, it
appeared that there was a decrease in the number of Roma.
According to Ilieva (2013), the practice of undisclosed “secret” censuses of the population
(and especially of Gypsies) through the Ministry of Interior continues. The last such
census is from January 1989 for the needs of the revival process, which accounts for 576
927 Gypsies (or 6.45% of the Bulgarian population), with a note indicating that more than
half of them are with preferential Turkish ethnic identity. A similar census of Gypsies
along the line of the Ministry of the Interior was conducted in May 1992, which is
however incomplete and according to which in Bulgaria the Roma number are 550 000.
Since then, until the last census, the number of Roma has been constantly fluctuating,
with just over 370 000 (4,7%) in 2001 and about 325 000 (4,9%) in 2011. As with the
latter, the percentage is higher due to the overall decrease in population. According to
unofficial data, it is estimated that the Roma ethnic group is represented by about 750
000, but these are data that cannot be documented due to the voluntary nature of the
category and the specificity of their ethnic identity already mentioned here.
Exactly these high values that necessitate the implementation of integration policies that
help to increase educational attainment, economic activity, employment, and their general
social status.

3

Ilieva, N. The Roma in Bulgaria. Number and localization of the Liberation (1878) until the beginning
of the 21st century, BAS, S., 2013
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ISSUES RELATED TO THE ROMA ETHNIC GROUP
AND SUCCESSFUL INTEGRATION MODELS
According to Burdarov and Ilieva (2019) it is very important to note that regardless of
which country the Roma live in, regardless of its economic development and form of
government, the problems with them are the same. They can be equally identified in
Finland, Spain, Bulgaria, and Turkey. However, this in turn enables successful integration
models in one country to be applied in others through some adaptation.
A very important question that is the key to their successful integration is to understand
their complex social stratification, which is not ethnic or linguistic, but is related to origin,
clan, craft, social status. Because there are Roma groups that are not only inclined to
integrate, but also strongly want them, and need to be supported by the state and society,
but there are also some who the thought of integration cannot reach at all. This requires a
differentiated approach and a lot of work directly on the ground with people who are
familiar with the ethno-psychology and behavior of the individual Roma groups.
In recent years there has been talk of quite successful integration models and policies
implemented in different parts of Spain, Finland, Slovakia, Czech Republic, Hungary,
which shows that, although difficult integration of Roma is possible. The question is to
understand why and how some models work and how they can be applied in other places
where a compact Roma population lives.
There are borrowed models in Bulgaria that are successful and produce positive results.
Burdarov and Ilieva (2013), however, formulate several characteristics of the Roma
ethnic group, which are major obstacles to successful integration:
- the ethno-psychology of the Roma, characteristic of the Indian subcontinent, but
difficult to fit into the European value system;
- the perception of the Roma as a homogeneous group and the misunderstanding of
their complex social stratification;
- ghettoization, which reproduces the negative behaviors of Roma and increases their
social rejection and segregation;
- the low level of education and non-speaking of the Bulgarian language, which also
deepens their isolation and difficult integration into the social life forms;
- existing prejudices and fears, both from the other ethnic groups towards the Roma
and from all others;
- the emphasis in the media and the public arena only on the negative aspects of Roma
life and the negative examples related to them ;
- the overt reluctance of individual Roma groups to make any effort to integrate into
society and play the role of "learned helplessness" and the obligation of the state to
care for them;
Hungary is a country with a significant Roma minority, which
according to official data is 315 583 people (according to the 2011 census), but the
actual number is between 700,000 and 900,000 or almost 10% of the country's
population. In Hungary, three major Gypsy groups are distinguished: the first
Hungarian Romangri, the Roma whose first language is Romani and the Bisha, who
speak the archaic Banat dialect of Romanian.
One of the most successful examples of Roma integration is from the town of Pécs in
southwestern Hungary. The successful model here is educational and involves two
schools. The method used is training in Bishops and other Gypsy languages, as well as
acquaintance with the specificity of Roma culture, as this does not happen in any isolated
Roma classes, but in all classes and groups in the school, i.e. here we have a typical
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example for multicultural and multilingual education. In the afternoon, there are free
Bishops only classes run by a bish social worker. The idea is that using their mother
tongue, children are more motivated to learn and also easier to understand the material,
but they are also required to know the Hungarian language very well. In addition,
extracurricular classes in theatrical arts, folklore (Bishops and Hungarians), gardening
and cooking are organized in which both Hungarian and Bishops are used simultaneously.
The school library is one of the best secured books in the country, and at the same time
records a record number of book visits and bookings in recent years. Every thursday, the
doctor also conducts interviews with students regarding their health, sexual and hygiene
culture.
Despite the sense of failure of integration policies in Bulgaria, we also have some positive
examples from recent years. The village of Dolni Tsiber in northwestern Bulgaria became
known as the "Roma Cambridge", as almost all young people there of Roma origin have
completed secondary education and over 10% have a college degree. There are other such
positive examples from Kavarna, from Kuklen, with the exception of these places the
success is due to the implementation of the multicultural approach in education and
serious, responsible attitude on the part of the local government.
The last and most interesting example is from the town of Straldzha, Yambol region,
where the ratio of Bulgarians to Roma is almost 50 to 50%, with a population of 6372e.
(2015). And of course there are serious problems, as in other places with compact Roma
population in Bulgaria. However, the local government decided to take serious measures
to tackle these problems. One of the most serious is thefts of agricultural produce during
the summer and autumn seasons that has been mastered by the creation of a municipal
guard, which includes Roma. But undoubtedly, what distinguishes the city in terms of its
integration policy and is a shining example is the success of Roma inclusion in the
education system.
During the 2017-2018 school years At the St. Cyril and Methodius
School, which provides 100% Roma students with education, at the proposal of the
MLSP, the "Icelandic Model" was implemented to deal with aggression and dropout.
What is the "Icelandic Model" and how can it be implemented in Roma neighborhoods,
provided that there is no Roma minority in Iceland? In the early 90's of XX century. in
Iceland it is found that there is a major problem with alcohol and drug use among students,
as well as with school aggression, something that is characteristic of developed European
societies, except that they are deeper in Iceland because of the purely climatic and
psychological causes - the long polar night, the cold, windy and gloomy climate. A large
percentage of young people find a solution in alcohol, drugs, aggression among them is
at very high levels. The government is inviting American psychologist Harvey Milkman,
who along with local psychologist Goodberg Johnson and researcher Dora Sigfussdotir,
tackle the daunting task of finding a decision for these serious problems. The main
question you have asked yourself is whether it is possible to offer young people a healthy
and useful alternative to alcohol, drugs and unreasonable aggression. And the idea is all
to be preventative, not to look for solutions when the problems are irreversible. [6]
CONCLUSION
In conclusion we can say that Roma integration is one of the main challenges for the
future of Bulgaria. It is expected that by 2050 they will be about 1 100 000-1 200 000
people, or 21-22% of the population of the country and urgently need to take measures
for their successful integration. Despite prejudices and typically Bulgarian skepticism,
this population is here and will continue to live here, so it is the responsibility of the whole
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society to work for their integration. This is already a question for the future of the
country. Practice in our country, as well as in other countries, shows that Roma integration
is a very complex case, but not insoluble. Our experience in the town of Straldzha proves
that it must be started by those Roma communities that are inclined to integrate and
simply need to be supported, financially and logistically, by local and state authorities for
this. In all situations, when it comes to Roma integration, we need to talk about education
first. Only education can change the way people think and behave, and only through
education they can be actively included in the labor market, which is very important for
Bulgaria and because of the acute shortage of labor, which will deepen in the coming
decades. Despite the difficulties and mistrust in society, we remain optimistic about the
integration of Gypsies in the country and believe that this may happen in the foreseeable
future.
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ABSTRACT
After the Second World War the population of Bulgaria has been constantly increasing,
because of the industrialization of the country that stimulated its urbanization and led to
improvement of the living conditions. The number of population was expected to reach
nine million people in the late 1980’s. However, with the fall of communism and the
democratic changes, the people appeared to be in new conditions, providing the
possibilities for free internal migration in the territory of the country, as well as relatively
free emigration. In the years of transition from planned to market economy, the situation
was not very favorable for normal reproduction of the population too.
The situation didn’t change in the beginning of XXI century. With the increasing rate of
emigration (mainly of labor force) after the accession of the country to the EU, and the
decreasing of birth rate, the people were also getting concentrated in large cities, where
they could find better jobs, causing significant regional demographic, as well as economic
disparities. This made some researchers describe the situation as demographic
catastrophe, questioning the future development of the country…
The research studies different aspects of the demographic changes that took place in
Bulgaria in the last decades, including increase rate, migration, ageing and dynamics of
the population and its distribution among the different regions. Different research
methods have been used, such as situation and comparative analyses, complex approach,
statistical methods and others.
Keywords: demography, regional disparities, trends, socio-economic development
INTRODUCTION
The balanced demographic development of the population of Bulgaria is national and
social priority of great significance, requiring maximum concentration of the efforts and
implementation of active, purposeful and consecutive governmental policy, as well as
unification and coordination of the operation of authorities, institutions and structures of
civil society on central, regional and local level.
The platform for realization of demographic policy in Bulgaria in strategic and operative
aspect is laid on a systematic, wide intersectoral ground and is based on the principles for
horizontal influence and application of integrated approach. The National Demographic
Strategy is a basic document, which formulates the priority directions and tasks in the
sphere of demographic policy, aimed at slowing the speed of decreasing of the number of
population with tendency for its stabilization in long-term aspect and the providing of
high quality of the human capital, including people with their health status, erudition,
qualification, abilities and skills.
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In the conditions of demographic transition from a rate of increasing of the population to
a rate of its stabilization (decreasing) and ageing, the National Demographic Strategy is
built on the concept for balance of the population, in which leading is the idea for
increasing of the living standard, the quality of life and well-being of every Bulgarian
citizen and of every Bulgarian family, as well as guaranty for conditions for optimal
development of the nation in its entirety and unity.
Object of the demographic strategy is the whole population of the Republic of Bulgaria.
The strategy considers the peculiarities and specific necessities, typical for each one of
the three main phases of human life cycle (youth, active age and pension age). Each of
the age groups takes certain place and has its role in socio-economic relations, as well as
in the relations among generations. The strategy for demographic development is the
national answer to the demographic changes, in front of which stays Europe, revealed in
even lower levels of birth rates, ageing of population and intensive migration processes.
The main elements of the National Demographic Strategy are formulated in
correspondence with the concepts of the demographic policy of the European Union.
THE DEMOGRAPHIC DEVELOPMENT IN BULGARIA
The change in the number of population reflects its dynamics. From the times of the origin
of the Bulgarian state until nowadays the number of population has been constantly
changing, which is due to a number of factors – cultural-historical, socio-economic,
military-political, territorial range. In 2017 the population of Bulgaria is 7 050 000 people,
which makes 1,4% of the population of EU.
Table 1. Official censuses of the population in Bulgaria (1880 – 2011)
Year
Number of population
1880
2 008 0004
1887
3 154 000
1892
3 311 000
1900
3 744 000
1905
4 036 000
1910
4 338 000
1920
4 847 000
1926
5 529 000
1934
6 078 000
1946
7 029 000
1956
7 629 000
1965
8 228 000
1975
8 728 000
1985
8 949 000
1992
8 487 000
2001
7 933 000
2011
7 365 000

The changes in the number of population reflect also its density. From the end of World
War II, when the territory of Bulgaria gets constant size, it is largest at the end of the
1980’s (Table 1) [5]. The territories with low density of the population face a number of
demographic, social and economic problems.

4

The data is about the Principality of Bulgaria.
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After the middle of XX century gradual decreasing of the birth rate has been observed.
The reasons for this are connected with the changes of cultural traditions of the Bulgarian
society and the place of women in it. With the socio-economic changes after 1989 the
birth rate continued its decreasing. In 2018 the crude birth rate is 8,9‰. In the regions
with higher birth rate the population has better reproduction capabilities because of the
younger age structure (Eastern Rhodopes, Ludogorie, Eastern Balkan Mountains). In
some of these regions there are more Bulgarian Turks and Romas, and that’s why this
value is higher.
For the period between 2007 and 2018 in Bulgaria were born 840 746 children, or 170
062 children average per year. Until 2009 there was a gradual increasing of the indicator,
but during the following two years there was a significant decreasing (Figure 1) with
about 5000 per year. In the period after 2012 the trend of decreasing of the number of live
births remained, and in the end of the period that has been studied, when the indicator
reached its lowest value, 13 152 less children were born, compared to the beginning of
the period in 2007 [5]. This represents a decrease of 17%.
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Figure 1. Birth rate in Bulgaria (‰), 2007-2018

From the Liberation until the middle of the 1960’s the mortality rate quickly decreased.
This was consequence of the improved living conditions and the young age structure of
the population. After this the mortality rate was constantly growing, which was due to the
decreasing birth rate and the ageing of population.
For the period between 2007 and 2018 there were 1 308 610 deaths in the country, or 109
050 average per year. However, the difference between the number of deaths in the first
and in the last year of the period is just 4478. We cannot state that there are some trends
in the mortality during the period [5].
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Figure 2. Death-rate in Bulgaria (‰), 2007-2018
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In the beginning of the period between 2007 and 2009 there is a decrease of the mortality
rate, while after that the changes are dynamical, but with increasing trend (Figure 2).
Especially high is its value in the regions with worse age structure. In villages the
mortality rate is higher than in towns.
The demographic situation in Bulgaria is revealed partly also by the coefficient of infant
mortality rate, which in 2007 is 9,2‰ and after a general decrease until nowadays it
reaches 5,8‰ in 2018. It is higher in villages than in towns, which can be explained by
the access to health services [5].
According to the data about the birth and mortality rates, the natural increase rate of the
population has been gradually decreasing and after 1990 it has negative value (Table 2).
Table 2. Natural increase of the population in the period 1890 – 2017[5]
Birth rate (‰)
Mortality rate (‰)
Natural increase rate (‰)
34,9
21,0
13,9
42,2
22,5
19,7
39,9
21,4
18,5
30,1
14,1
16,0
25,6
13,7
11,9
15,3
8,1
7,2
13,3
12,0
1,3
10,4
12,6
–2,2
7,7
14,7
–7,0
10,0
14,6
–4,6
9,0
15,5
–6,5

Year
1890
1900
1920
1934
1946
1965
1985
1992
1997
2010
2017

For the period 2007-2018 having 840 746 born and 1 420 746 deaths, the natural increase
in the country is –579 791 people, which means that it loses 48 315 people average per
year due to the natural increase rate. During the first three years of the period the natural
increase rate is growing and it reaches its most favorable value of –3,5‰, after which it
decreases until the absolute minimum of –6,5‰ in 2018 (Figure 3).
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Figure 3. Natural increase rate in Bulgaria (‰), 2007-2018

The natural increase coefficient in all administrative districts of Bulgaria is negative. It
varies between –1,3‰ in the District of Sofia-city to –16,2‰ in the District of Vidin.
If the present natural increase rate remains the same, according to the prognoses of the
National Statistical Institute of Bulgaria (NSI), in 2030 the population of Bulgaria will be
about 6,5 million people. Until the middle of the century it will be less than 6 mln. people
and less than 5 mln. people in 2075 [6].
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The processes of industrialization and urbanization after the Second World War led to
active migration from villages to towns. Thus there was increasing of the urban
population, while the villages depopulated [2]. After the democratic changes the
population of the main attractive centers (especially Sofia) increased very quickly.
Internal migrations are important for the demographic characteristics of the population.
They lead to qualitative and quantitative changes of the demographic resources. The
qualitative are connected with the changes of number and natural movement, and the
quantitative – with changes in the structure and composition of the population.
In 2017 in the internal migrations participated 113 000 people. According to the
directions they are: “town – town” (42%); “village – town” (24%); “town – village”
(22%); “village – village” (12%). The internal migrations in 2018 include 109 810 people
and 42% of them are in “town-town” direction. 17% of all migrants settled in the district
of Sofia-capital.
In 1989 about 350 000 Bulgarian Turks were forced to migrate to Turkey. After the
beginning of the democratic changes many Bulgarians migrated to the states of Western
Europe, USA, Canada and Australia. This was due to the socio-economic problems of the
transition period (from planned to market economy), connected with decreasing of the
living standard. Mainly young, educated and qualified people emigrated. The accession
of Bulgaria to the EU in 2007 stimulated these processes. However, within the context of
the globalizing world, the studies of the Bulgarian population cannot be regarded just as
negative trends. During the last years, as a consequence of the worse military-political
situation in the Near East, a number of Arabians settled in the country.
More and more often we witness negative attitude to refugees, seeking asylum in
Bulgaria. That provokes the realization of different initiatives, most frequently organized
by nongovernmental structures. Example of that is “The school as a refuge” initiative,
whose main purpose is to help for the integration of refugees in the Bulgarian society.
Their representative visits secondary schools with the offer to be discussed and solved
the problems of the reception of refugees-students for particular time (2 – 3 months). The
condition is during this time they have to live for one week with families of Bulgarian
students.
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Figure 4. Net migration in Bulgaria (number), 2007-2018

After 2007 much more emigrants than immigrants can be observed in two periods (Figure
4). Between 2009 and 2011 as a consequence of the migration Bulgaria lost 44 714 people
altogether. In the period 2015-2017 the country lost 19 565 people. With about 31 586
emigrants in 2017, and 25 597 immigrants, the net migration is negative (–5989 people),
and the net migration rate is –0,9‰. In the other years the indicators were very similar,
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but in all years the number of emigrants was larger than the number of immigrants. The
net migration for the whole period was –75 950 people. The general trend is of significant
increasing of the migration rate. The country has been losing average 6329 people per
year due to the migration rate [5]. 59% of the emigrants left the country during the first
period (2009-2011).
The migration rate of the population is intensive, but the difference between the number
of immigrants and emigrants in most of the years is not large and as a final result it does
not influence significantly the general migration rate in the country and the number of
population. Or at least according to the official statistics…
The main demographic and social problems, connected with the structure of population,
are the demographic ageing, depopulation and unemployment. The unemployment during
the last years is decreasing, but it is still reason for the poverty of part of the population
and for the migration.
The process of the ageing of population continues. In 2018 the group of the up to 15-yearold children is about 1 mln. people or 14,4% of the whole population. Around 1,5 mln.
people or 21,3% of the population are over 65-year-old. This process is more intensive
among women, which is normal with a view to their longer life expectancy. More than
25% is the population of the group over 65-year-old in North-Western (the districts of
Vidin and Montana), North-Central (the districts of Pleven, Lovech and Gabrovo) and
some of the districts at the western state border (Kyustendil and Pernik). Lowest are these
values in the large centers (the districts of Sofia-capital, Varna, Burgas). Highest
percentage is the young population in the districts of Sliven (18,5%) and Burgas, and
lowest – in the districts of Smolyan (11,5%) and Gabrovo [3].
The coefficient of age dependency is constantly increasing and in the period 2007-2018
it has increased by 11,2%. The group of over 65-years-old people has increased with
8,2%, while the under 15-years-old group has increased with just 3% [5].
According to NSI in 2017 the group of over 65-year-old compared to the young people
(0-14-year-old) in the country is 148%, and the correlation of the over 65-year-old to the
group of the 15-64-year-old is 32% [4].
The ageing of population leads to the increasing of its average age, which in the end of
2018 reached 43,8 years, while in villages it is 46,4 years.
Another important demographic factor is the average life expectancy. Socio-economic
and ecological conditions for living exert influence on it. The average life expectancy for
men is lower than for women. For the period 2015-2017 it is 74,8 years (71,3 years for
men and 78,4 years for women) [6].
There is a stable trend of depopulation of the rural regions in Bulgaria. The settlement
network in the country consists of 5256 settlements, 257 of which are towns. The urban
population is 73,3%. 34% of the population lives in the six largest cities. In more than
570 villages live up to 9 people or nobody lives in them. The number of settlements
without population is highest in the districts of Gabrovo (64) and Veliko Tarnovo (55).
Large are the disproportions of the distribution of population in the country, and between
Northern and Southern Bulgaria in particular. The South-Western region, where the
capital city is situated, has 30% of the population of the country. Most sparsely populated
are the three regions in Northern Bulgaria, which has 35,1% of the all population. The
districts of Vidin, Montana and Vratsa have largest decreasing of population compared to
the previous year [7].
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CONCLUSION
In conclusion we should state that the number of live births and the coefficient of birth
rate are still decreasing. At the same time the coefficient of mortality rate reaches its
highest values during the last two years. Positive trend is the decreasing of the infant
mortality rate. The population continues its decreasing and in the same time it is ageing.
The most urgent measures and policies, which should be undertaken in demographic and
socio-economic aspect, should be in the following directions [1]:
- Development of regional demographic policies with focus on the falling behind parts
of the country and considering the peculiarities of the separate regions, their
demographic trends, the socio-economic situation, the ethno-psychology and attitude
of the population, the resources and traditions;
- Establishment of much closer relation between business and higher education, mainly
of master’s degree level, which is also much more flexible in respect to the changes
of the curricula, provision of practices and so on;
- Development of “silver” or “digital” economy, orientated to the over 50-year-old
people with the clear purpose their active life to be extended, as well as their
participation in the productive processes;
- Financial stimulation and tax concessions for families with two and more children,
but with obligatory additional condition for minimal educational threshold for the
parents (after secondary education!);
- Financial and social provision for deserted parents, a type of parenting which is
something common in the contemporary developed societies;
- Active actions until the desegregation of the Roma population.
The imbalance in the distribution of population is increasing, which also influences the
structure of the settlement network in the country. The largest towns continue to attract
population which influences positively their demographic profile, and negatively the
territories where the population has lower living standard.
This supposes actualization of the national demographic policy which should focus on
stimulation of the birth rate by providing paid maternity leave, children allowances, free
medicines for children and pregnant women, medical treatment of sterility, financing of
assisted reproduction (in vitro procedures) and others.
Bulgaria is in a difficult demographic situation, but it is not hopeless, especially
considering the unique natural and climatic resources and traditions of the country.
Changing of the point of view, of the attitudes and the focus, as well as a lot of purposeful
work are needed in order the negative demographic trends to be transformed into positive
in the near future.
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ABSTRACT
The creative economy is an important tool for revitalizing the regional and local economy.
Creativity becomes the engine of social and economic change, transforming it into a new
source of competitive advantage.
The research follows the spatial analysis of the dynamics of the creative sector for the
most dynamic and complex regional economy in Romania, the Bucharest-Ilfov
Development Region. The analysis of the spatial dynamics of the creative economies at
the level of the region was made starting from an economic database at the level of the
territorial administrative unit, for the economic indicator relevant for this study, the
number of employees, at the level of the National Classification for the Economic
Activities (NACE). The analyzed period is between 2000 and 2016. The establishment of
the creative activities was done after the Government Decision no. 859 of 2014, which
indicates, for this economic sector, a number of 66 codes grouped into 7 main areas. A
series of cartographic models were made using the open source QGis platform and also
graphic models for the selected indicator.
The obtained results highlighted the role of creative economies in the sustainable
development of local economies, as well as their migration to the emerging space, along
the accessibility corridors.
Keywords: creative economies, regional development, spatial patterns
INTRODUCTION
Creative industries are increasingly understood to contribute to localized innovation and
dynamism.
The creative sector is among the fastest growing sectors in the global economy, studies
show that the growth rate of this sector is twice as fast as the aggregate growth rate in the
advanced economy [1], [2], [3]. This sector can be regarded as a social innovation, and
the whole consisting of creativity, culture and knowledge is considered to be fundamental
for economic and social development [4].
The creative economy becomes a driving force for the growth and sustenance of a national
economy, in the context of fierce global competition, especially in developing countries
[5]. It is one of the fastest growing sectors in terms of income generation and job creation
[6].
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Creative economy is a typical phenomenon of modern economies. The economic space
of culture and creativity has been expanded, and the creative sectors, before being strictly
intended, have broadened to embrace those other sectors whose culture and creativity are
likely to rejuvenate, for example, design, economic segment that crosses a variety of
sectors.
The profile and spatial dimension of creative activities have implications for the design
and implementation of policy strategies [7], [8]
Different spatial models of the creative economy have been analyzed by geographical
economists and regional researchers and their concentration has been noticed especially
in metropolitan areas [9], giving the cities economic and social benefits [10], [11], [12].
METHODOLOGY
Area of study
The study aims to analyze the spatial distribution and the dynamics of the creative
economy at the level of the Bucharest-Ilfov Development Region on the basis of an
economic indicator - number of employees. The Bucharest-Ilfov Development Region is
one of the eight development regions of Romania being made up of 9 cities, 32 communes
and 91 villages. The region represents the largest industrial agglomeration of Romania,
in which all the industrial branches are present.

Figure 1. Location of the Bucharest-Ilfov Development Region

Data analysis
An economic database has been created at the level of administrative-territorial unit,
highlighting an economic indicator relevant to the analysis of creative economies, number
of employees, according to the Classification of National Economy Activities (NACE).
The analysis of the economic indicator relevant to this study is between 2000 and 2016.
The NACE codes belonging to the creative economies were chosen accordingly to the
Government Decision no. 859 of 2014, regarding the approval of the "Government
Strategy for the development of the sector of small and medium-sized enterprises and the
improvement of the business environment in Romania Horizon 2020".
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CLASS

Publishing

Media and cinema

IT

Architecture and
engineering

Education and
research

Health

Culture and
recreation

NACE
CODES
5811
5812
5813
5814
5819
5821
5829
5911
5912
5913
5914
5920
6391
7311
7312
7320
7410
7420
7430
7490
6202
6203
6209
6311
6312
6399
7111
7112
7120
7211
7219
7220
8510
8520
8531
8532
8541
8542
8551
8552
8553
8559
8560
8610
8621
8622
8623
8690
8710
8720
8730
8790
9001
9002
9003
9004
9101
9102
9103
9104
9311
9312
9313
9319
9321
9329

Table 1. Creative areas classification
CREATIVE ACTIVITIES
Book publishing
Publishing of directories and mailing lists
Publishing of newspapers
Publishing of journals and periodicals
Other publishing activities
Publishing of computer games
Other software publishing
Motion picture, video and television programme production activities
Motion picture, video and television programme post-production activities
Motion picture, video and television programme distribution activities
Motion picture projection activities
Sound recording and music publishing activities
News agency activities
Advertising agencies
Media representation
Market research and public opinion polling
Specialised design activities
Photographic activities
Translation and interpretation activities
Other professional, scientific and technical activities n.e.c.
Computer consultancy activities
Computer facilities management activities
Other information technology and computer service activities
Data processing, hosting and related activities
Web portals
Other information service activities n.e.c.
Architectural activities
Engineering activities and related technical consultancy
Technical testing and analysis
Research and experimental development on biotechnology
Other research and experimental development on natural sciences and engineering
Research and experimental development on social sciences and humanities
Pre-primary education
Primary education
General secondary education
Technical and vocational secondary education
Post-secondary non-tertiary education
Tertiary education
Sports and recreation education
Cultural education
Driving school activities
Other education n.e.c.
Educational support activities
Hospital activities
General medical practice activities
Specialist medical practice activities
Dental practice activities
Other human health activities
Residential nursing care activities
Residential care activities for mental retardation, mental health and substance abuse
Residential care activities for the elderly and disabled
Other residential care activities
Performing arts
Support activities to performing arts
Artistic creation
Operation of arts facilities
Library and archives activities
Museums activities
Operation of historical sites and buildings and similar visitor attractions
Botanical and zoological gardens and nature reserves activities
Operation of sports facilities
Activities of sports clubs
Fitness facilities
Other sports activities
Activities of amusement parks and theme parks
Other amusement and recreation activities
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Based on the classifications made by Howkins [13], Florida [14] and The New England
Council [15], was made a creative areas classification of the 66 NACE codes of the
creative sector for Romania (Table 1.)
GIS analysis
Using QGIS 3.4, an open-source software, have been made maps for each year, for the
period 2000-2016, for the value of number of employees, in a sequential color scheme, at
the level of territorial administrative unit.
Graphical models
The graphical models show the evolution of the values of number of employees for the
period between 2000-2016. The graphs show the evolution of the 7 classes (Publishing,
Media and cinema, IT, Architecture and engineering, Education and research, Health and
Culture and recreation) at national and regional level and also show the evolutions of the
NACE codes that belong to the respective classes.
The values for turnover, for a better analysis, are expressed in the national currency (Lei),
thus that at the course of the National Bank of Romania 1 euro represents 4.75 LEI.
RESULTS
The spatial dimension of the number of employees in the creative sector for the
Bucharest-Ilfov Development Region (Fig. 2) shows an upward evolution during the
analysis period. At the level of the region there are 3 cities that have the highest values of
the number of employees, these being Bucharest with 39,618 employees at the level of
2000, Măgurele with 1,751 employees and Volunteers with 286 employees. For the years
2008-2009 the number of employees in the creative sector increased, thus having for
2008: 125,814 employees in Bucharest, 2,133 employees in Volunteers and 1,951
employees in Măgurele, in 2009 the number of employees in the creative sector increased
(129,998 employees in Bucharest, 2,623 employees in Volunteers and 1,812 employees
in Măgurele). In the last reference year of the study, the most important cities that add up
a significant number of employees are Bucharest (115,945 employees), Volunteers (4156
employees) and Măgurele (2,058 employees).
The evolution of the number of employees for the Publishing area (Fig. 3) shows an
upward trend (7,628 employees at national level and 3,721 employees at region level),
with a maximum of the number of employees in 2008 (23,273 employees at Romania
level and 12,683 employees at the level Development Region of Bucharest-Ilfov). The
number of employees in this class decreases after 2008, due to the economic crisis,
reaching a number of 20,303 employees at national level and 11,304 at the region level).
The decrease in the number of employees stops in 2012 when the number of employees
begins to increase reaching in 2016 to 18,080 (national) and 10,327 (regional).
The most important NACE codes for this class are 5829 - Other software publishing (with
6,085 employees), 5811 - Book publishing (1,682 employees) and 5814 - Publishing of
journals and periodicals (with 1,110 employees in 2016) (Fig. 4).
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Figure 2. Spatial distribution of the number of employees in
the creative sector in theBucharest-Ilfov Development Region
Source: UB/1423
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Figure 3. Evolution of the total number
of employees for Publishing area

Figure 4. Evolution of the total number of employees
for NACE codes belonging Publishing area

Figure 5. Evolution of the total number of
Figure 6. Evolution of the total number of employees
employees for Media and cinema area
for NACE codes belonging Media and cinema area
Source: UB/1423

The number of employees for Media and cinema area (Fig. 5) amounted in the year 2000
to 12,684 employees (at national level) and 8,489 (at regional level). There is an evolution
of values until 2009, followed by a decrease in the number of employees (in 2008 - 43,315
employees and 100,809 employees in 2009 at national level and 24,551 employees in
2008 and 26,858 employees in 2009 at regional level). After 2011, there is a stagnation
of values, with a number of 46,504 employees (national) respectively, 26,784 employees
at regional level.

Figure 7. Evolution of the total
number of employees for IT area
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Figure 8. Evolution of the total number of
employees for NACE codes belonging IT area
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This creative sector class has a total of 13 NACE codes (Fig. 6), which have a significant
number of employees being 7311 - Advertising agencies (12,600 employees), 7320 Market research and public opinion polling (4,130 employees) and 7490 - Other
professional, scientific and technical activities n.e.c. (3,375 employees).
The IT sector is well represented and presents an increasingly sought-after workforce. For
IT area (Fig. 7) is represented an ascending route with a maximum of values in 2008 36,157 employees at national level and 27,428 employees at region level, the values
decrease in 2009 due to the economic crisis reaching 21,829 employees at national level
and 13,077 employees at region level. In 2016, the number of employees reaches 37,412
at the national level and at 20,541 at the regional level.
At the class level the most important 2 NACE codes are 6202 - Computer consultancy
activities (10,451 employees) and 6311 - Data processing, hosting and related activities
(4,109 employees) (Fig. 8).

Figure 9. Evolution of the total number of
employees for Architecture and engineering area

Figure 10. Evolution of the total number of
employees for NACE codes belonging
Architecture and engineering area
Source: UB/1423

The evolution of Architecture and engineering area (Fig. 9) shows an upward trend in the
number of employees, with an increase until 2008 and a decrease due to the crisis for the
number of employees at regional level, with values of 33,555 employees in 2008 and
29,333 employees in 2009. At national level after 2008, there is an increase in the number
of employees (72,046 in 2008 and 76,578 in 2009). The values show a downward trend
towards the end of the period.
This class adds up to 3 NACE codes, the one with a high contribution of employees being
7112 (24,606 employees in 2008, 20,546 in 2009 and 16,869 in 2016), showing a
downward trend (Fig. 10).
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Figure 11. Evolution of the total number of
employees for Education and research area

Figure 12. Evolution of the total number of
employees for NACE codes belonging Education
and research area

Source: UB/1423

The Education and research class (Fig. 11) shows a fluctuating trajectory of the total
number of employees, with a number of 26,813 employees in 2008 and 35,865 in 2009 at
national level and a number of 14,284 employees in 2008, respectively 13,553 in 2009.
2009 shows a stagnation of the number of employees with slight decreases towards the
end of the analysis period (27,410 at national level and 14,090 at regional level).
Education and research area totals 14 NACE codes, the most significant values being held
by code 7219 - Other research and experimental development on natural sciences and
engineering (8,426 employees in 2016) (Fig. 12).

Figure 13. Evolution of the total number
Figure 14. Evolution of the total number of employees
of employees for Health area
for NACE codes belonging Health area
Source: UB/1423

The total number of employees in the Health area shows a positive evolution, a constant
growth without significant fluctuations. The economic crisis does not seem to affect this
sector, due to the growth of the employees in 2009 (36,514 employees in 2008, 48,962
employees in 2009 at national level and 14,230 employees respectively, 15,713
employees in the region). The peaks are reached in 2016 when there are 61,851 employees
at national level and 24,318 at regional level.
This class comprises 9 NACE codes belonging to the creative sector, of which the most
significant contribution is 8622 - Specialist medical practice activities with a number of
12,577 employees in 2016 (Fig. 14).
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Figure 15. Evolution of the total number of
employees for Culture and recreation area

Figure 16. Evolution of the total number of
employees for NACE codes belonging Culture
and recreation area
Source: UB/1423

The evolution of the total number of employees in the Culture and recreation area (Fig.
15) in the Bucharest-Ilfov Development Region shows an increase in values until 2008,
followed by a slight decrease and increases until the end of the analysis period. A total of
10,703 employees in 2008 and 10,322 employees in 2009 total the class at the national
level and 4,883 respectively, 4,924 at the regional level. The maximum values are reached
in 2016, 15,145 employees at national level and 5,547 at the region level.
The class has a total of 13 NACE codes, the sum of which is a large number of employees
being 9329 - Other amusement and recreation activities (1,354 employees) (Fig. 16).
CONCLUSIONS
The structural analysis of the creative economies in the Bucharest-Ilfov Development
Region highlights the particularities of the emerging spaces, structured around the big
urban centers, where the creative economies have a general tendency of spectacular
growth.
The analysis of the spatial dimension shows the concentration of the high values near the
main road connections between the polarizing center, Bucharest, and the emerging
system, the tendency of migration to the periphery being stronger after the economic
crisis, statistically registered in 2009.
The behaviour of creative economies is a relevant indicator for evaluating the sustainable
development of local economies, the connection between the complexity of local
economies and the growth of creative economies being evident. Quantifying the complex
links between the components of the territorial systems requires the development of the
analysis methodologies, in many researches the imaginary ones bringing a significant
increase of knowledge of the multiplication effects generated by the spectacular evolution
of an economic component [16], [17], [18], [19], [20], [21], [22], [23], [24].
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ABSTRACT
The spectacular growth of deforested forest areas and the loss of large quantities of wood,
in the short term, has led to significant changes in the local economy, with prospects of
affecting the sustainable development. For this study we aimed to highlight the role of
forestry cuts in the structural dynamics of the local economy. The research is based on a
relevant statistical support, which includes the dynamics of the areas cleared between
2000-2018 and the evolution of the main economic indicators of the affected economies.
In order to carry out this study we opted to use post-processed satellite images, to extract
forest loss for the analyzed time interval, and national economic databases from which
the specific codes for all economic activities in the locality were extracted. Following the
application of the chosen methods we obtained a correlative image that indicates the
impact of forestry practices on the economic profile of a locality. In some situations, the
forest plays an essential role in the local economies, this being highlighted by our
analysis.
Keywords: Forestry, forest dynamics, deforestation, forest exploitation
INTRODUCTION
The forest is regarded as an important part of the ecosystem but also of the territorial
systems, being an important economic source, which is why it has been a very debated
topic throughout history. The economic pressure exerted on this component is a problem
that the present society faces, with effects both on the environment and on the level of the
territorial units, causing serious imbalances [1], [2], [3]. Being a limited resource
unevenly distributed on the Earth's surface, its understanding is being attempted by
monitoring it, which requires complex approaches, methods and specific techniques to
obtain the most relevant results [4]. As technology develops, the methods and techniques
used provide more information. There are a number of programs launched in the
contemporary period, which provide databases on the situation of forests, obtained by
satellite image processing [5], [6].
From the specialized literature we find that the economic pressure exerted on the forestry
component, both at global, regional but also local level, has negative effects with special
importance on the environment, being one of the main factors underlying the changes that
have occurred on the fauna and flora [7] , on climate change, on CO2 concentration in the
atmosphere [8], and on soil quality, when changing the land use category covered by
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forests in the past [9], [10]. All these consequences of deforestation plus many others, can
be combated or at least mitigated by a method, namely by afforestation or reforestation
of deforested surfaces [11]. All these changes occurring at the forest, temporary and
spatial surfaces can be tracked using GIS and remote sensing techniques by analyzing and
interpreting aerial and satellite images [12], [13].

Figure 1. Study area

At the global level, the decrease of the forest areas is due to the change of the use category
as a result of the development of the urban areas, hence the need for new agricultural land
[14]. Although the forest area has decreased drastically in the last century, the overall
deforestation rate has dropped by over 50% due to the implementation of specific public
policies. This ecosystem comprises over 75% of the terrestrial biodiversity of particular
importance to the rural population. The effects of deforestation, especially in tropical
areas, lead to climate change by decreasing the amount of precipitation, respectively
higher temperatures and drying [15], increasing CO2 emissions by up to 26% [16], and
forming landslides specific to deforested areas. with a slope between 10 and 40 degrees
[17]. At the global level, a program has been created to preserve the areas covered with
forests, called UN-REDD applied in over 60 developing countries [18]. One obstacle to
achieving the objectives proposed under this program is the corruption that allows the
realization of illegal actions in terms of forest fund management [19], [20]. Romania
remains one of the few countries in the temperate region of Europe where there are still
virgin forests, with numerous protected areas and natural parks as part of the Natura 2000
program [21]. ]. Immediately after the fall of the communist regime, part of the forestry
fund disappeared, leading to a drastic decline in the annual forestry fund [22]. The main
causes of the decrease of the forest fund are the export of wood materials, but also their
use as a source of heating of the houses, especially in the rural areas [23].
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In this study we propose to show the role of the forest in the local economies, and the
importance of using the right imagery dataset in order to obtain and to compare the official
economic values.
METHODS
The chosen study area is made of the Apuseni Mountains, part of the Wester Carpathians
from Romania. The Apuseni Mountains are part of the shortest mountain group from
Romania, fact that made possible the development of most human settlements in the
mountain areas from the country. Inside its border there are 171 settlements part of 6
counties and 3 development regions (Figure 1).
Data processing
The study is based on a detailed economic database that shows relevant data at
Administrative Unite level, about the turnover, number of companies, number of
employees and income value for each kind of activity structured by the National
Economic Activities Classification (CAEN). The database was processed in order to be
analyzed for the Apuseni Mountains and by certain activities. As an image database it
was used an international forestry database, published by the Departament of Geographic
Science, Maryland University. The database is called Gobal Forest Change (GFC) and is
a Landsat database result that aims the forest loss evolution globally. The database is
composed of three main datasets. The first one is named “treecover2000” and is the first
image from the database, and it shows the forest cover from the year 2000. The second
image is named “gain” and it shows the forest gain area between 2000 and 2012. The last
one and the most important for this study was the dataset named “lossyear” which shows
the evolution of the forest loss area between 2001-2018, year by year. The dataset
contains classified pixels with values between 0-18, 0 being null and 1-18 being each year
between 2001-2018. The main dataset is provided as a GeoTIFF image that was processed
and from which was extracted a subset for the study area. The image was analyzed in
ArcGIS and the resulted data table was used to be compared with the economic dataset
evolution.
RESULTS
Evolution of the share of the turnover of the
forestry activities from the total turnover 2000-2018
Analyzing the evolution of the turnover shows that the forestry activities presents a
relatively constant percentage between 2000 and 2018. The ratio between this type of
activities and total turnover of the settlements is somehow constant in the whole period.
It can be seen a decrease near 2009 from 6.6% to 6.1% and an increase after his year to
8.7% (Figure 2).
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Figure 2. Share of the turnover of the forestry activities from the total turnover 20002018
Evolution of the share of the number of Employees
of the forestry activities from the total turnover 2000-2018
Regarding the ratio of the number of employees it shows a visible decrease between 20082009. That period of time is known by the Global Economic Crisis, that affected the most
part of the economy. The number of employees decreased from 8019 (2007) to 6432
(2009-2010) from 8.8% from total economy to 5% (Figure 3).
Employees
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Figure 3. Share of the number of Employees of the forestry
activities from the total turnover 2000-2018

Evolution of the share of the number of companies
of the forestry activities from the total turnover 2000-2018
The number of companies from this kind of business didn’t felt any changes through the
economic crisis. Even e can observe a decrease from 6.6% in 2001 to 5% 2002, the
number of companies actually increased from 412 to 534 between 2000-2002. After those
years we don’t see any relevant changes, but if we want to see the effects of the economic
crisis, looking at the raw data we can see an important increase of companies between
2006-2007 (~1000 companies) to ~1300 companies in 2008 and after, until 2018 (Figure
4).
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Figure 4. Share of the number of companies of the forestry activities from the total
turnover 2000-2018
Evolution of the forest loss area between 2001-2018
The results of extracting the loss area from the satellite imagery showed an obvious
increase in the deforested area between 2007-2009, from an average forest loss of
1500ha/year to 7800ha. This was the period represented by the Global Economic Crisis
after which the exploitation area decreased and it increase again between 2010 and 2013
but about half of the first period (Figure 5).
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Figure 5. Forest loss evolution between 2001-2018

CONCLUSIONS
This study does not fully confirm its hypothesis because the forest exploitation does not
affect the local economy very visible. Considering that, it exists an notable increase of
forest loss area in 2008 with no significant changes in the economic indicators. In the
employees case even it exists a decrease in the same time period, there are no significant
increases.
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Therefore even the main objective was not achieved, this study shows the importance of
the GIS analysis and satellite imagery usage in order to observe forestry indicators
dynamics.
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ABSTRACT
According to tradition, in Romania, a significant percentage of food products of animal
and non-animal origin, which provide the consumer market, are produced and marketed
by small agricultural producers (private persons or legal entities) that have the purpose of
animal husbandry or agriculture crops. These activities are, most often, supported by the
county and local authorities by providing the institutional and legal framework, by
organizing and modernizing the existing agro-food markets, organizing fairs and
traditional events or by granting financial resources such as subsidies, prizes or other
subsidized taxes. The presence of the agro-food markets and the fairs or livestock markets
as well as their distribution is an important indicator of the level of development of the
local economic activities (agricultural and non-agricultural) in the Romanian rural area.
The issue performs an assessment of the distribution of the agro-food markets in the
Botoșani county, which has the agriculture as a predominant activity, in order to succeed
an overview of the degree of valorizations, of the production obtained by the farmers and
destined for commercialization.
Keywords: agri-food, subsistence, peasant markets, small farmers, accessibility
INTRODUCTION
The present-day economic literature underlines the global trend of diminishing the value
of peasant agriculture. The countryside spaces are mentioned in the context of rural
depopulation [1], [2], of home and foreign migration [3], [4], [5] or of the difficulties of
living and working conditions [6], [7].
The current approaches of the market economy regard the peasant household as an
underveloped way of life which should be rooted out in the 21st century [8]. However, as
long as the worldwide conditions, which support its mechanisms, are changing (by facing
challenges such as food supply difficulties, climate change, natural disasters or steering
towards local products, etc.), the survival models are being reinterpreted.
Under such a scenario, the importance of peasant economy is re-assessed due to its selfsupporting capacity that relies merely partially on the market and commerce [9], [10].
On a global scale, food sovereignty and security are equally turning into issues of both
less developed and highly developed countries. The increasing dependency on the global
market and its mechanisms of inflationary pressure and speculative nature [11] have
determined FAO to replace the term of food security with that of food sovereignty in what
concerns public documents (since 2012).
The reason behind such an action relies on the fact that “food sovereignty is a necessary
prerequisite for attaining genuine food security”. Under the circumstances, views upon
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the future of the peasant agriculture are varying: some authors share the certainty that
“peasants will no longer exist in the world of capitalist globalization” [12], while others
regard the peasant household and agriculture as an appropriate model for a food and
environmental future portrayed through sustainability and progress [13].
Having as a starting point the assumption that food sovereignty means the right of peoples
to consume what they produce; the present paper performs an analysis on the usage of
native food products by the Romanian consumers. The interface employed for research
purposes is the peasant market of agro-food products which are produced, processed, and
sold in a limited space and time range.
AGRIFOOD MARKETS AND RECALIBRATION
OF PEASANT HOUSEHOLD
In Romania, the agrarian economy has a significant weight as almost a quarter of the
country’s population, more precisely 23%, is currently engaged into agricultural
activities, while the EU average reaches merely 4% [14]. The percentage is supported by
the fact that over half the country’s population still lives in the rural area and,
approximately 85% of the total labor force engaged in agriculture is self-employed,
working in their own subsistence farms [15]. Although the above data is mostly regarded
as a highlighter of the issues Romania is facing in its attempt to better integrate within the
community market, the authors provide a different perspective. This view concerns the
sustainability granted by the Romanian peasant economy and its value within the
European agricultural policy.
Although the past 30 years have been marked by relatively constant efforts for broadening
the rural economy and increasing the ponderosity of non-agricultural activities (agro-food
processing, services, and tourism), the present analysis focuses on the key role still played
by the peasant economy in the Romanian agro-food system, fortunately, as we would like
to add. Thus, the strength and endurance of the peasant economy becomes visible through
two main features that are different and measurable at the same time, namely: the selfconsumption level and large number of agro-food markets in the rural area.
In the Romanian agricultural sector, there are roughly 3,4 million farms and over 85% of
them have a self-consumption that exceeds 50 % of the annual production (known as
subsistence and semi-subsistence farms) [16]. The high volume of self-consumption
recorded and regarded as a barrier in rural development, has worked for 30 years as a
safety net for those classes of population that were mostly affected by the economic
changes. Therefore, at least a part of the peasant economics has proven its resilience to a
developing rural economy oriented towards market and managed to keep its autarchic
features.
It is against this background that farmers ‘markets have partially taken over the
production of peasant households (especially small and medium-sized farms) and
provided a food supply alternative which accomplishes a vital premise, namely:
employment of native food and non-food products to a degree that exceeds any other type
of market. In terms of agricultural policy, the Romanian farmers ‘markets embody a class
of food security supported by food sovereignty which responds to a cycle of supply and
demand, and where food is primarily a right, and secondly a business. A closer look at
the evolution of farmers ‘markets in the latest years has been also supported by the
emergence of an increasing market segment, namely consumers of local products.
Further, these products fit into a trend that is making a strong comeback to self-
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consumption worldwide, as an expression of the self-protection desire/ need to the food
risk and risk of suppliers ‘dependency as well [17], [18].
In the case of the present paper, Botoșani county, located in the North-East of Romania,
has been selected due to the agrarian predominance of its economy (Fig. 1).

Figure 1. The Botoșani County - in the North -East of Romania

It closely related to the presence of large and very large farms mainly specialized in
producing straw cereals and oil plants, but it also concerns many small and very small
farms. This latter class of farms generally grows maize which feeds both animals and
humans, as well as various other plants included in the human diet, such as beans,
potatoes, tomatoes, greens and fruit. In addition, most small farms raise 1-2 dairy cows,
poultry, a few sheep or goats, 1-2 pigs which cover most of the food necessities of a
family that manages a small peasant household. These products no longer cross the
market but take the form of self-consumption and the so-called “short supply chains”.
According to the Survey of Family Budgets [15], in the Romanian rural households,
approximately 66% of the total expenses on food is represented by the consumption value
from their own resources.
For most people living in Botoșani county, agriculture is a way of life. As regards the
figure of 110.351 agricultural holdings without legal personality that manage, on average,
2,15 ha/ holding, the question of selling their agricultural surplus happens occasionally
or it concerns another segment, namely 0,04% (44 holdings) that is organized as
authorized physical person, individual entrepreneurship or family entrepreneurship
(which generally manages 90 ha/ holdings). Related to market participation, the
agricultural households can sell between 0 and 100 % of their production on a constant
basis or depending on production and decision taken by the holding manager. At opposite
extremes, there are the subsistence holdings and commercial holdings, and in between,
various combinations which tilt the economy to improving a way of life or towards profit
and structural diversification.
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WAYS OF COMMERCIALIZING THE AGRICULTURAL
PRODUCTS OBTAINED IN SMALL AND MEDIUM-SIZE FARMS
1. The direct sale to markets and fairs is the most employed practice by small
producers who sell their products. This variant is generally favored by farmers who
practice a subsistence agriculture and have small amounts of products for sale. Given
that they have limited amounts of products they do not have to stay too much in a
market or move over long distances to sell the production which is not meant for selfconsumption. Further, by employing this way of commercializing, they can sell at
relatively higher prices than they would normally do it in the wholesale system, which
means a higher profitability rate. Concerning the necessary documents for running a
legal operation of this sort, a producer certificate at this level is quite enough. The
small agricultural producers can sell in markets based on their producer certificate,
while the occasional commerce of agricultural products is exempted from the
obligation of having fiscal cash registers. Additionally, they can commercialize their
products in markets, fairs, and even shops/ stores/ supermarkets provided that they
have a private limited company or run their economic activity as authorized physical
person, individual, or family enterprise.
2. The direct sale to the client’s door is a practice frequently adopted in the case of
dairy products and traditional or bio products sold to the subscribed customers. It is a
method which allows a certain type of certitude in selling products and shows the
farmers ‘concern for some inceptive features of marketing and sales forecast.
3. A situation which is more and more common inside cities relies on the practice of
agri-food orders with delivery at a fixed location. In time, farmers have developed a
network of clients who are often young people highly educated in terms of food
education and generally have an above-medium income. Thus, freshly harvested or
processed products (such as vegetables, fruit, egg, bread, etc.) are preferred by these
clients. The farmer usually keeps in touch online with his/ her clients, specifies the
type of available product and quantities and establishes 3-4 delivery points in town/
city within a previously arranged timetable. The orders are placed online or by phone
and the clients go to the pick-up points to take their basket of products ordered. This
sales method creates a direct bond between farmers and consumers. Additionally,
most clients go to the farms, at least once, to see with their own eyes the conditions
of production, harvesting, and storage. From a different perspective, the feedback
provided by consumers on the farmer’s website turns into an efficient and cheap
promotion tool or, on the contrary, can make an instant correction with real-time
repercussions.
4. The sales to intermediate dealers constitute a method that sometimes is employed
by the small farmers managing farms that are slightly bigger than usually and who
have crossed the threshold of subsistence agriculture. They can commercialize larger
quantities of products and sell them to companies or dealers that will eventually sell
them to certain retailers. This aspect concerns the authorized middle persons
(companies which have access to wholesale storage units and /or wholesale markets)
and unauthorized middle persons (persons who work off the grid and purchase
wholesale agro-food products to resell them to the so-called “market mob”); in this
latter case, it is necessary to provide providence documents of the products acquired,
except for the sales to companies which have as activity object the grain commerce
(in these cases, a sales note is enough).
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5. The sales that use small shops/ stores. It usually involves delivering products
directly to certain shops/ stores which commercialize retail food products, mainly
grocery stores or convenience stores.
6. The sales to hypermarkets/ supermarkets /convenience stores. This approach
provides the possibility of valorizing the native agricultural products, partially due to
the pressure exerted by the Romanian Ministry of Agriculture and Rural Development
to have higher percentages of native products supplied by short food supply chains in
all the major shops/ supermarkets. Even if the hypermarkets have higher demands
(special conditions of quality and quantity) and few of the small farmers can meet
these conditions, it is still a step ahead in the long-term process of valorizing the local
agricultural production.
7. The biggest profits are obtained by the small producers/ farmers who produce bio
products and sell them directly for export. These entrepreneurs must have a company
for producing and commercializing their products (under Law no. 31/1990 or
Government Emergency Ordinance 44/2008) and satisfy a series of specific
requirements as well.
VALORIZATION OF AGRICULTURAL PRODUCTS OBTAINED
IN SMALL AND MEDIUM FARMS IN FARMERS’
MARKETS, FAIRS, AND STOCKYARDS
The presence of farmers ‘markets, fairs and stockyards, as well as their distribution across
the area analyzed are key indicators for the development level of the economic activities
(agricultural and non-agricultural) run in the Romanian rural space. The present paper
aims at making their distribution assessment and, thus, obtain an overview of the
valorization degree and production intended for commercializing as well.
The data collected from Botoșani County Council [19] has been used here for
documentation purposes, more precisely, historical references [20]. The analysis intends
to separate, where data allows it, the situation of fairs and stockyards from that of markets
and bazaars that are joined or assimilated by the neighboring or host markets in the rural
areas.
In 2019, there were 37 farmers ‘markets in Botoșani county, 49 fairs organized on various
events (such as city’s/ village’s day, religious celebrations), and 10 stockyards. Given that
the county in question has a high rural ponderosity, we have also considered the markets,
fairs, and stockyards in this assessment. The outcome of this process has been synthesized
in Figure 2, to get a complete picture of the coverage rate. Thus, the municipalities of
Botoșani and Dorohoi, as well as those of Săveni, Darabani and Flămânzi towns, have
daily farmers ‘markets where activities are run and managed in an institutionalized
system, in spaces built and adjusted to the particular structural features of the markets,
and usually located in the center of cities/ towns. This last aspect reveals the role played
by the agricultural activities in the development of the urban areas in Botoșani county.
The markets are more than polarizing areas, they are emerging urban areas for
commercial agricultural activities.
For instance, Botoșani municipality has 3 daily farmers ‘markets which attracts producers
from all over the county and neighbouring counties as well, and constant customers who
have developed stable relations with the producers and order quantities of various
products which can secure a family’s livelihood (in term of food necessities) for a whole
season or year sometimes. There are quite common the cases when buyers from Suceava

455

Socio-economic geography

or Iași counties order as early as winter the pickled vegetables, pork or mutton products,
goat or sheep cheese preserved in wooden barrels for the next cold season.

Figure 2. The agri-food markets distribution and typology in the territory of Botoșani county

The reachable location of Botoșani municipality also encourages the supply of products
over a wide area (within the isochrone of 15-30 minutes), ranging as far as villages:
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Leorda up north, Nicșeni to the north-east, Bălușeni to the south-east, Vlădeni to the west
and Unțeni to the north-east.
Besides the daily market, in Darabani there are also 3 fairs every week (on Wednesday,
Thursday, and Sunday). This commercial dynamism is related to the wide variety and
abundance of agricultural products and perhaps, more closely to a long-standing tradition
favoured by the high-density of transportation means that have allowed collecting
products from the northern part of the county to Rădăuți Prut, from the southern side to
Mileanca/ Havârna, from the south-west part to beyond the borders of Hudești and from
the south-east to Coțușca.
To the east, within a perimeter comprising many rural settlements in remote areas, the
daily fairs from Săveni town are completed by the Sunday fair. In many respects, they are
the result of the polarizing role played by this town within a very wide range with an
isochrone of 15-45 minutes, along DN 29, DJ 282, and DJ 292 national roads.
The weekly farmers’ markets have different locations across the county. Those organized
at weekends are more common and have primarily developed in the polarizing rural areas
and secondly in the urban areas where, markets are generally week-long open. The
polarizing rural centers confirm, through the distribution of agro-food markets, the role
played by the transport networks in the local economic development, namely: Sulița
Dracșani, Corni (located across a market open on Saturdays in Verești - Suceava, on the
other bank of Siret river), Ungureni (located on Todireni-Dorohoi railway which crosses
the county from north to south), Nicșeni, Roma, Sulița.
There are also worth mentioning the markets organized on Sundays in the following
towns: Bucecea, Săveni, Ștefănești and Flămânzi, along with the local agri-food markets
which are organized on a regular basis in almost half of the commune seats.
On the northern and north-east border of the county, within the areas of economic
importance in terms of grain production, there are organized markets in centers located
on road junctions, such as: Viișoara and Coțușca, Darabani and Cristinești or Dersca.
Within this intersection points, certain areas of local rural polarization are created for
particular types of products (mainly dairy products and grains) or polarize remote areas
from the deep rural of the county (Rădăuți Prut, Mitoc, Coțușca or Cristinești — up north,
or Albești down south). The status of polarizing rural areas is also confirmed by the two
fairs organized weekly, usually on Saturdays and Sundays in Bucecea and Ștefănești
towns or in Dersca village.
Another category of agricultural markets includes the seasonally or temporarily
functioning ones. Among these, most markets which are effective during springtime arise
in the southern part of the county on the south-west border and southern one as well. The
seasonal fairs are primarily associated with a local religious celebration, often the feast
day of a local patron saint. Besides their obvious economic part, these markets also
reaffirm the preservation of the old agricultural and bartering commercial relations which
are territorially rooted as social and calendar hallmarks within a quasi-homogenous
geographical space.
The spring fairs are related to activities such as the purchase of seeds, seedlings, fruit
trees, young farm animals, while the autumn ones are connected to the dissolution of
sheepfolds, commercialization of grains for the cold season, and supplying vegetables for
pickling and preservation. At last, the winter fairs usually sell animal products, especially
pork products. These fairs are generally grouped in the peri-urban localities of Botoșani
city (Bălușeni, Blândești, Coșula), and other towns (Ștefănești) located in south-west part
of the county. Up north there is a market situated in Pădureni close to Dorohoi town.
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The towns have markets specific to late spring and early summer (Botoșani) or early
autumn (Dorohoi), becoming polarization cores of the county’s commercial agricultural
activities. These markets have developed this activity for both seasonal products (early
vegetables and fruit brought from the peri-urban areas) and animal products (mostly dairy
and meat products) supplied by the small producers or clusters of farmers. In wintertime
there are fewer fairs. One of the most important ones is located in Vârfu Câmpului at the
border with Suceava county and it facilitates the traditional marketing of the products
made in the Moldavian Plain (grains, cattle, sheep) and Suceava Plateau, especially the
region of Zvoriștea — Adâncata (potatoes). The other fairs are organized in Gorbănești
and Trușești communes.
Another major method of valorization (typical of the livestock) is represented by the
stockyards. The biggest ones are organized in the following localities: Trușești,
Ștefănești, Săveni, Darabani, Dorohoi and Botoșani. At municipality level, the local
public authorities and agricultural directorates remain largely unaware of the stockyards
‘role, their importance/ necessity for the local market and valorization of small producers
‘products and, consequently, they are far from being appropriately organized. In what
concerns the stockyards organized in the rural areas, they generally lack watering troughs,
pastures, sometimes enclosures or proper fences and a proper division of animals which
are often mixed together. This situation draws a series of difficulties, such as the proper
assessment of the animals ‘breed or number. Other stockyards are organized in the
localities of Flămânzi, Călărași, Răuseni, Copălău – Sulița, Roma-Răchiți, although they
are smaller and market fewer animals.
CONCLUSIONS
Based on the analysis run on the valorization potential of the agro-foods products in the
rural communities of Botoșani county through local markets, the following general
conclusion have been reached:
- The county’s urban development mostly relies on the vitality of the rural spaces
located nearby.
- Small towns play a transitory part making the shift from the subsistence agriculture to
one focused on market, processing industry, and services provided to farmers.
- The poor infrastructure interferes with both market access of the native products and
potential investors interested in agriculture, as they tend to focus around urban centers
and along the main roads and railway corridors which are “genuine development
corridors”. We are dealing with a space that is well-developed and economically
active in the western part of the county, especially in Botoșani and Dorohoi — two
polarizing centers which will most likely fusion at a given time — and a town/ fair
(Săveni) located in the central-east area, which polarizes the deep rural within a quasicircular radius. Regarding the rest of the county’s territory, the wholesalers of
vegetables, fruit, dairy products and other agro-food products choose to bring their
goods from abroad, instead of collecting these products from local farmers due to the
higher costs for collecting and transportation of the goods and long delivery times as
well. The latter aspect is largely due to the poor quality of roads and the particular
nature of deep rural areas located in the eastern, northern, and southern borders of the
county. These regions have three peripheral centers of low polarization (again, the
fragile infrastructure takes all the blame here), namely Darabani, Flămânzi and
Ștefănești. In conclusion, if there were a proper, functional and updated transport
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infrastructure, the entire area of Botoșani county could become a dynamic economic
region.
It is necessary to pay more attention to the relations and networks which operate
among different functional groups within the county’s agricultural system, as they will
be able, in time, to manage the existing spatial and sectorial bonds and lead to the
development of new poles of rural growth.
Focusing the valorization of agro-food products in daily open farmers ‘markets and
fairs could provide a new dimension to the rurban effectiveness of the small and
medium towns in the process of necessary alignment of the peri-urban area to the
supply factors of the agricultural spaces.
Fairs, stockyards, and fairgrounds (e. g. Darabani, Trușești, Ștefănești) could become
economic and tourist polarizing centers with impact upon the development strategy
of the deep rural areas (with emphasis on agro-tourism and shopping tourism).
The analysis run in these pages has led us to another key conclusion: market is a social
construct. If we have in view the number of 110.351 agricultural holdings without
legal personality in the county, the market is not just the place where various products
are sold and get to diversify the daily basket of a large number of the rural population,
but it is also the place where the association is initiated and consolidated to increase
production and diversify the farms’ incomes. The emergence and maintenance of
markets in certain areas are clear indicators for the dynamics of the political and local
context, which trigger certain institutional types of market created to satisfy the
financial interests of the main players involved, even if this institution is not always
the best choice.
The pressure applied on the county’s farmers by the limited presence of other
development resources along with the geographical isolation of the county has led to
the necessity of association. Even if not all 216 forms of association registered in 2018
with the Agricultural Chamber of Botoșani county are fully operational, the fact that
they are present across the entire county and in all communes shows that this necessity
has been well- acknowledged at a certain point. Now only time and development
resources of each commune or association group will tell when they turn into key
players on the market. Beyond the experience of forced cooperativization during the
Communist Regime which ended not so far ago (30 years ago), the cooperatives/
association/ groups of producers represent an important pillar of rural development
through the activities run and make a significant contribution to the optimization of
agricultural activity both in the upstream (by effectively providing the production
resources) and in the downstream direction (by getting a more favorable position when
negotiating with different traders from the product distribution chain).
At the end, considering the picture provided by the analysis of a predominantly
agricultural space, the following question arises most naturally: Is the Romanian rural
space prepared for the development dynamics of the more developed Western
countries? The political and entrepreneurial environment constantly hope for a future
of the Romanian village when agriculture plays a smaller part than it does today. A
large portion of the rural space will be marked by new functionalities: non-agricultural
activities, but cultural, tourist or residential activities in the villages located nearby
towns/ cities. Around the big cities of Romania this phenomenon is quite visible:
agricultural spaces invaded by localities for building industrial facilities, micro
industry activities, and IT businesses. An urban society, that becomes more and more
confined to make optimum use of the built-up areas, will concentrate enough

459

Socio-economic geography

resources of information and communication to achieve the transfer of its own
production units to the rural environment. This will seriously affect the agricultural
role of the village, agricultural domain, and rural space overall, but mostly it will have
an impact on the supply systems of the nearby urban markets in terms of fresh agrofood and immediate necessity products.
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ABSTRACT
The world pharmaceutical market is constantly growing. This market is the major element
of foreign investments in health. It is considered that the pharmaceutical industry is
known as the most profitable industry with research and development activities.
Pharmaceutical products are the most important health related products, which are traded,
accounting for 55% of the total health trade.
The study follows the spatial design of the dynamics of drug trade, an economic activity
with a particular dynamic influenced by a complex of factors. The research was carried
out starting from a database that includes the number of employees, turnover, profit and
number of companies in this field, for the period 2000-2018. In order to obtain the spatial
dynamics of the drug trade, a series of cartographic models were developed regarding the
four indicators, using the open-source QGis platform.
The obtained results showed the complex of determinants of regional disparities in the
trade in medicines, the most important being the level of economic development at the
level of territorial administrative unit, as well as the regional demographic particularities.
Keywords: drug trade, regional disparities, spatial pattern
INTRODUCTION
Pharma is a special industry [1], one of the reasons is because it’s referring to healthcare
of people. The other one is because the global pharmaceutical industry reached in 2018
an unprecedented height, being estimated at an astounding $1.11 trillion. By 2020, it is
supposed to rise to $1.43 trillion. Pharmaceutical companies most important endpoint is
the patient. Having this in mind, the role of those is to ensure patients with the most
innovative and cutting-edge treatments. Being a research-driven industry, a significant
amount of the profit is reinvested in the research and development, R&D [2]. It can be
either done internally in the company, or in partnership with government and nonprofit
educational and research institutes all around the world [3].
Nowadays, the healthcare is changing and growing, people want to live longer, be healthy,
have a healthier lifestyle so if the healthcare expectations increase, so does the costs to
develop and meet their needs. And the market is a global one with a large number of
patients, therefore a high consumption daily of millions of doses [4]. Also, the population
is aging, so the chronical diseases are increasing which means that the need for the
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medicines grows. Depending on the country with an emerging or developed economy,
the capacity to pay for the treatment varies, so does the therapeutic options [5].
Emerging markets represents an exceptional opportunity for the pharmaceutical industry
because they have a prosperous development and the investments made in those countries
are expecting to result in higher incomes despite the risks which are also high and
possible. Pharma emerging markets registered a rapid growth due to several factors. The
first factor is the patent cliff that affected plenty of drugs that have been on the market for
a long period of time. The second one is the generic and biosimilar drug industry. The
evolution of a disease and the new pattern of it represent another important factor. But
probably, the factor with the greatest impact in the pharma growth is the difference
between the manufacturing costs and the final price of the medicine [6].
In the countries with a developed economy, so a developed market, a new medicine before
is introduced, it’s evaluated by the health authorities through a heath technology
assessment (HTA) tool which provides accurate information about the efficiency of the
drug, the results and the total costs of the treatment. However, the emerging markets,
which gather the majority of the population, use less this HTA tool to evaluate a new
drug, therefore the entry of innovative drugs is diminished. This is also reinforced by the
high percentage of generics that comprise this emerging market, between 60% to 80% of
the total volume of pharmaceutical market [7].
For Romania at birth, life expectancy is 75 years, compared with the EU average which
is 80.9 years (2014). The indicators which compare Romania with the other EU countries
regarding the health status reveals a high mortality rate for cardiovascular diseases and
stroke, and a high infant and maternal mortality [8]. The Romanian health status is closely
connected with the population living standards, working conditions, social-economic
system, lifestyle and is determined by the access to health services [9], [10]. All of these
are further connected with the consumption of medicines, respectively their trade on the
Romanian market. In September 2019, Romania, was promoted an emerging market from
the previous status, of a border market, according to Financial Market [11], [12], [13].
This, should give Romania a greater openness to innovation and access to it.
METHODOLOGY
The focus of this study is Romania, the eighth largest country in the European Union (EU)
(237,500 km2) and the seventh largest in terms of population and analyzes the spatial
dimension of the drug trade on the basis of four economic indicators - number of
companies, turnover, number of employees and profit.
NACE code
4646

Table 1. NACE code for drug trade sector
Pharmaceutical activities
Field of activity according to NACE
WHOLESALE AND RETAIL TRADE;
Wholesale of pharmaceutical goods REPAIR OF MOTOR VEHICLES AND
MOTORCYCLES

The dynamics and distribution of the drug trade in Romania were analyzed for a period
of 19 years, the period between 2000 and 2018. The spatial distribution is analyzed by
highlighting 4 years considered relevant to the study: 2000 (the first reference year), 2008
(the beginning of the economic crisis), 2009 (the year in which the effects of the economic
crisis are felt) and 2018 (the last reference year).
An economic database was created at the level of the administrative-territorial unit,
highlighting 4 relevant economic indicators for analyzing the trade in drugs (number of
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companies, turnover, number of employees and profit), according to the Classification of
National Economy Activities (NACE). The NACE code for the drug trade sector is
represented 4646 - Wholesale of pharmaceutical goods included in Wholesale and retail
trade; repair of motor vehicle and motorcycles field of activity (Table 1).
Using the QGIS 3.4 open-source software, were created maps for the four years
considered relevant to the study (2000, 2008, 2009 and 2018), for the 4 indicators, using
centroid type filling with simple symbol, and the symbol size increases as the number of
elements in a territorial administrative unit increases (number of companies, number of
employees, turnover and profit value), in a gradual color scheme.
The graphical models show the evolution of the indicators, with the highlights of the
maximum value for each indicator.
The values for turnover, for a better analysis, are expressed in the national currency (Lei),
thus that at the course of the National Bank of Romania 1 euro represents 4.75 Lei.
RESULTS
Number of companies

2000

2009

2008

2018

Figure 1. Spatial distribution of companies in the drug trade sector in Romania
Source: UB/1423

In 2000, the most 3 important cities regarding the number of pharmaceutical commercial
companies were Bucharest with 207 firms, followed by Iasi with 21 firms and Cluj with
20 firms. In 2008, Bucharest remains the leader with 663 firms, on the second place is
Cluj with 88 firms, followed by Timisoara with 67 firms. The year 2009 ensures
Bucharest an increase with 37 firms, reaching 700 firms. In Cluj the number of companies
remains the same, 88 firms, while in Timișoara there is a small decrease, reaching 66
firms by the end of the year. Nine years later, with a growing economy, 30 more firms
have developed in Bucharest, reaching 730 firms, in Cluj 7 more appeared, reaching 95
firms and in Timișoara the number of firms was 68.
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Figure 2. Evolution of the number of companies in
the drug trade sector in Romania for the period 2000-2018
Source: UB/1423

The evolution of the number of companies for the activities in the field of drug trade
shows an upward trend in values, but with stagnant values after 2008, as an effect of the
economic crisis and with a maximum of values in 2015, summing 1,690 companies.
Turnover

2000

2009

2008

2018

Figure 3. Spatial distribution of turnover in the Romanian drug trade sector
Source: UB/1423

The turnover of the pharmaceutical trade companies in 2000 registered Bucharest the first
city of the country with 773.3 mil. turnover, followed by Brașov with 142.6 mil. lei and
Argeș with 73.4 mil. lei. In 2008, Bucharest leads the cities, followed by Ilfov with 174.8
mil. lei and Buzău with 148.3 mil. lei. For the next year, 2009, the same cities represent
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the most important three ones with important increases of the turnover despite the
economic crisis that affected the national economy in the previous year. For the last year
of reference, 2018, on the other hand, the Bucharest pharmaceutical trade units reached
16.9 bil. lei, followed by Ilfov with 4.2 bil. lei and Argeș with 3.6 bil. lei.

Figure 4. Evolution of the turnover (Lei) in the drug trade sector in Romania for the period 2000-2018
Source: UB/1423

The analysis of the evolution of the turnover in the field of drug trade at national level
presents an ascending evolution, with significant increases after 2014, respectively
25,943,857,539 lei in 2015, 28,849,923,629 in 2016, 30,362,927,839 lei in 2017 and a
maximum value of the analysis period, of 32,250,438,715, in the year 2018.
Number of employees

2000

2009

2008

2018

Figure 5. Spatial distribution of the number of employees in the drug trade sector in Romania
Source: UB/1423
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Regarding the number of employees, in 2000, the most important cities were Bucharest
with 3,400 employees, Brasov with 889 and Cluj with 278 employees. In 2008, Bucharest
reached 8,678 employees, followed by Ilfov with 989 employees and Cluj with 796. After
one year of crisis, in 2009, the number of employees in Bucharest decreased with 6%,
reaching 8,161 employees. On the other hand, in Cluj we can find a significant increase
of 41%, reaching 1,125 employees. In 2018, in Bucharest were 9,464 employees in the
pharmaceutical commerce field, followed by Ilfov with 1,215 employees and Argeș with
1,026 employees.

Figure 6. The evolution of the number of employees in the
drug trade sector in Romania for the period 2000-2018
Source: UB/1423

Analyzing the evolution of the number of employees at national level, can observe a
positive trajectory with fluctuations after 2008, based on the global economic crisis, with
increases and a maximum value reached in 2018, 17,564 employees.
Profit

2000

2009

2008

2018

Figure 7. Spatial distribution of profit in the Romanian drug trade sector
Source: UB/1423

466

International Scientific Conference GEOBALCANICA 2020

Figure 8. Evolution of profit (Lei) in the Romanian drug trade sector for the period 2000-2018
Source: UB/1423

The evolution of the profit in the field of drug trade shows a positive trajectory of values,
with a period of decline represented by the years 2007 and 2008 being followed by an
upward growth with a maximum value reached in 2018 respectively, 1,300,472,767 lei.
CONCLUSIONS
The period analyzed is characterized by an increase in the number of pharmaceutical
commercial units, against the background of an increase in drug use. The aging tendency
of the population leads to significant increases in regional profile.
The spectacular increase in the turnover of the drug trade is determined by the increase in
consumption, the increase of population incomes and the regional context favorable to
the export of drugs.
The dynamics in the regional profile require detailed research regarding the impact on the
other components of the territorial systems that have these economic sectors. Research
on quantifying the multiplication effects of drug trade on the local economy can be
analyzed with a series of algorithms, which have resulted in correlative analyzes of the
relationships between the components of a territorial system [14], [15], [16], [17], [18],
[19], [20].
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ABSTRACT
Research of survival strategies of rural families in Central Serbia is based on an analysis
of various ways of adaptation of rural family households to transformation of society in
the conditions of insufficiently crystallized institutional frameworks. The basic premise
in this study is that the Serbian society demonstrates rural-urban polarization and that
reduced number of the state’s economic actions for members of rural families leaves
villages and rural dwellers left to fend for themselves. Labour or the transformation of
resources, which takes place in rural everyday life, includes the following typology of
economic strategies: 1. passive (elderly households); 2. strategy of formal employment working in the formal market; 3. strategy of extra work (occasional or regular work
performed most often in the area of informal employment, which is the only source of
income); 4. strategy of work in the agriculture sector; 5. strategy of mixed employment:
a combination of two or more forms of work –strategy of formal employment and extra
work, formal employment and farm work, formal employment, extra work and farm
work.
The starting point is the theory of modernization and innovation, with the “modernity“
being referred to as the forms of social life or organization that have emerged in Europe
since the seventeenth century onwards, and whose influence has since spread throughout
the world. It is also the so called “late modernity“ (globalization) [2] and the
transformation and changes caused by modernization and globalization.
The analysis is based on primary data that have been collected in direct interviews in rural
households. The data were collected during 2018 and 2019 by a special team of
researchers who participated in a large-scale study of social position of villages, rural
families and rural women in Central Serbia. The study was conducted in 586 rural family
households, which belong to the following districts (counties): Zlatibor, Šumadijski,
Belgrade, Mačvanski, Nišavski and Rasinski.
Key words: economic strategies, rural family households, modernization, globalization,
Central Serbia.
INTRODUCTION
This research discusses various ways of adaptation of rural family households to the
transformation of society under the conditions of insufficiently crystallized institutional
frameworks. The reduced number of the state’s economic actions for the members of rural
families leaves villages and rural dwellers left to fend for themselves. Rural family
households, depending on the relationship between the resources and needs, are in a state
of deprivation, which means that resources are insufficient to meet their needs. In order
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to survive such everyday life in rural areas, there is the need to choose, change and define
economic strategies, as well as to become passive or to escape from the rural environment.
How are rural family survival strategies understood in this paper? Survival strategy is a
way of acquiring or earning money by family members. The focus on one’s personal
efforts by relying on the mixed employment strategy is present in most families in our
sample, which is seen as a modern age strategy. This means that personal efforts, and not
family land, is the basis of the social position in rural family households in Serbia, with
women and their resources being the main example of this.
The subject of the study is the analysis of the survival strategies of rural family households
in central Serbia. More specifically, the research of the personal efforts by rural families
as a form of struggle for survival. The study subject so defined was analyzed based on
the data that was directly collected in rural family households, through discussions with
the characters of survival strategies.
The goal of the research was to identify groups of rural families who use personal efforts
to transform resources and earn money for their survival. The goal was also to identify
the types of strategies and their combination with family resources. Another goal was to
provide a useful contribution to a more detailed insight into the survival strategies of rural
families in the context of village marginalization from other social flows and the fact that
villages are left to themselves and their needs. We also discussed the extent to which the
strategies chosen function as a sign of rural families' distinction in everyday life.
THEORETICAL APPROACH
The theoretical framework of this paper is based on the theory of modernization and
innovation, with the “modernity“ being referred to as the forms of social life or
organization that have emerged in Europe since the seventeenth century onwards, and
whose influence has since spread throughout the world. It is also the so called “late
modernity“ (globalization) [2] and the transformation and changes caused by
modernization and globalization.
Modernization is “the global transformation of traditional, that is, stagnant societies into
dynamic systems and, as such, it entails circular cumulative processes and directed
structural changes that affect all the subsystems of society” [6]. In the sociological
literature, the process of modernization has two meanings: the first meaning entails that
modernization is the process of shaping and expanding a particular way of life based on
civic rationality (M. Weber), and the second meaning says that modernization is a process
of society transformation known as urbanization, bureaucratization and industrialization.
[7] states that the first modernization in Serbia began in the late 1860s (emigration of the
Turks) and lasted until the World War 2. This is when the first railways and factories were
built, that is, the citizenship and labor class were formed. The second modernization
began in the late 1940s and lasted until the 1990s, until the collapse of socialism and the
dissolution of the SFRY. In social terms, it meant the rise of the middle-class members
and workers, and in technological terms it was characterized by the cars. The author
further points out that both the first and second modernization are unfinished or deformed
modernizations. “Traditional” society was destroyed after World War 2 by rapid
industrialization. Socialist modernization was semi-modernization, transferring people
massively from the agrarian sector into the industrial sector, and it was semi-modern
(unfinished) as it abolished the market economy. Such modernization has failed in all
Eastern European societies. It was proven that “socialism is the longest and most difficult
path from capitalism to capitalism” [6].
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The third wave of modernization began in the 1990s and is still undergoing as part of the
transition period, that is, the post-socialist transformation. Transition involves three main
processes: democratization (political transformation), privatization (economic
transformation) and modernization (structural transformation). In Serbia, the tradition has
slowed down, it is blocked, and since 1998 it is reversed - transition called the “crayfish
walk” [3], [4]. In the post-socialist transformation in the form of a slow, blocked and
reversed transition, Serbia’s society is stuck in the process of transition from socialism to
capitalism. In order to overcome the inferior position of agriculture within the economy
of Serbia, and the inferior position of peasants in the social relations system, that is, the
“twilight of the peasantry” [5], the following things are needed: more focus by the state,
especially regarding the increase of investment in agriculture, as well as a more favorable
price policy, which would have a strong stimulating effect on peasants.
PREMISES
The main premise in this study is that the Serbian society demonstrates rural-urban
polarization and that reduced number of the state’s economic actions for members of rural
families leaves villages and rural dwellers left to fend for themselves. The members of
rural family households have chosen a variety of survival strategies due to them being
neglected by the state, in order to overcome the weight of their poor everyday lives. The
choice of economic household strategies largely depends on the relationship between the
household members’ resources and needs, as well as their diligence. The following
typology of economic strategies is proposed: 1. passive (elderly households); 2. strategy
of formal employment - working in the formal market; 3. strategy of extra work
(occasional or regular work performed most often in the area of informal employment,
which is the only source of income); 4. strategy of work in the agriculture sector; 5.
strategy of mixed employment: a combination of two or more forms of work –strategy of
formal employment and extra work, formal employment and farm work, formal
employment, extra work and farm work.
RESEARCH METHOD
The analysis is based on primary data that have been collected in direct interviews in rural
households. The data were collected during 2018 and 2019 by a special team of
researchers who participated in a large-scale study of social position of villages, rural
families and rural women in Central Serbia. The study was conducted in 586 rural family
households, which belong to the following districts (counties): Zlatibor, Šumadijski,
Belgrade, Mačvanski, Nišavski and Rasinski.
RESULTS AND DISCUSSION
There are various ways of adaptation of rural family households to the transformation of
society under the conditions of insufficiently crystallized institutional frameworks [1],
[8]. The actions taken by the families used in our sample mostly refer to the change in
lifestyles and adapting to the new conditions of society transition. These strategies mostly
include the adaptation strategies in the conditions of pronounced social changes in the
society of Serbia: “peasants-workers” losing their jobs and their return to the village,
ignorant urban-centred policies towards the village, etc. In the process of adapting to these
altered systemic conditions, a large number of households seek to secure their social
existence through a variety of economic strategies, which were mainly focused on formal
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employment in the former socialism period – “peasant industrial workers”, agricultural
activity, or combining these two activities in mixed employment households.
However, today we are seeing the changes in the choice of economic strategies, which
mostly include:
1. a diversity of economic activity by the family households, where the individual
family members have multiple jobs, with different qualification levels and no
employment contract;
2. extensive workload;
3. lack of resources is compensated by independent food production and rural
household members are meeting their needs themselves.
Rural family survival strategies depending on household resources
The members of rural family households have chosen a variety of survival strategies due
to them being neglected by the state, in order to overcome the weight of their poor daily
lives. The choice of economic household strategies largely depends on the relationship
between the household members’ resources and needs, as well as their diligence.
The rural households resources are based on the following: 1. economic capital (income,
savings, movable and immovable property: number of large and small livestock, structure
of land tenure, agricultural machines: tractors and attachments, agricultural facilities,
household devices and appliances, cars and other means of transport, household
infrastructure: water in the house, bathroom, electricity, sewage, steam heating system,
telephone, the quality of housing), cultural capital (education, values, standards, social
awareness, identity), social capital (social networks that household members can use to
achieve their goals, as well as the social power of household members, operationalized
by household size and family type) and human capital (age and number of household
members capable of performing the household activities, household heir, workforce). The
existing household resources should make it possible to meet the financial, cultural and
social needs, that is, the primary and secondary needs. Meeting these needs is uncertain
and difficult to achieve in these conditions of a difficult and unbearable rural everyday
life, with a low quality of life, characterized by poverty, deprivation, suffering, ambiguity
- living in a subsistence economy and low social security of the peasants. Depending on
the relationship between the resources and needs, rural family households are in a state
of deprivation, which means that resources are insufficient to meet the needs. This type
of relationship between the resources and needs can trigger the need to choose, change
and define economic strategies, as well as to become passive or to escape from the rural
environment.
There are three primary elements of economic activity strategies among rural household
members:
1. Formal employment
2. Informal employment
3. Domestic jobs, which include economic activity intended to meet the needs of
household members, and usually refers to food production, but also various craft
activities: clothes sewing, clothes knitting, household devices and appliances repair,
agricultural machines repair.
Activities at the household level
Due to the insufficient financial resources, self-production and self-service in rural
households mostly replace market mechanisms which are otherwise there to meet these
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domestic needs. Labour or the transformation of resources, which takes place in rural
everyday life, includes the following typology of economic strategies:
1. passive (elderly households);
2. strategy of formal employment - working in the formal market;
3. strategy of extra work (occasional or regular work performed most often in the area
of informal employment, which is the only source of income);
4. strategy of work in the agriculture sector;
5. strategy of mixed employment: a combination of two or more forms of work –
strategy of formal employment and extra work, formal employment and farm work,
formal employment, extra work and farm work.
Table 1. Households by economic strategy types
Strategy type:
N
Passive
32
Strategy of formal employment
17
Strategy of extra work 5
2
Strategy of work in the agriculture sector
104
Strategy of mixed employment
425
Total
580

%
5.5
2.9
0.4
17.9
73.3
100.0

The data in Table 1 show that the most common employment strategy in rural households
is mixed employment - mixed households in almost ¾ of the households, as a combination
of two or more forms of work: formal employment and extra work, entrepreneurial
employment and other types of work, formal employment and agricultural work (mixed
households are found on all sizes of land: 82.5% on small farms and 54.3% on large
farms); extra work and agricultural work, which is explained by the maximum
consumption of all available forms of capital (resources) by household members and their
engagement in overcoming the low quality of everyday life). The struggle to adapt to the
new living conditions and to overcome the negative impact of global social change are
characterized by a high level of resources exploitation.
In regards to the mixed household modalities, the most common is the combination of
formal employment, extra work and agricultural work (where the most active participants
are women) – and this is a typical mixed household strategy. Based on the frequency of
appearance, the next one is the “strategy of work in the agriculture sector” or agricultural
households, which are represented in 17.9% of the cases and are the most frequent in the
Macva district (46%) and least frequent in the City of Belgrade (1.1%), due to the
expansion of the city limits and the conversion of agricultural land into urban and
industrial land. The “strategy of work in the agriculture sector” is characterized by the
food production activities and rural household members are meeting their needs
themselves. As for the households focused exclusively on agricultural production, these

The term “extra work” implies occasional or regular jobs performed in addition to regular employment or
outside formal employment status, for example: sale of agricultural products on the market, manual and
handicraft work for sale, transport of goods, overtime, providing services using agricultural machinery, etc.
For some individuals and households, this kind of work is the main and only source of income. These are
agricultural wage workers, who do not have their own land, and consequently work as wage workers for
other people, either on the farm property during the agricultural work season, or off season, if they are
required for some other work.
5
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are primarily large farms: almost one half of the households own 10 or more ha, that is,
45.7%, almost a third own between 8 and 10 ha of land (31.8%), almost ¼ own five to
eight ha or 22.6% and more than 1/5 own between 3 and 5 ha of land. Regarding small
farms, 4.4% of the households own up to 1 ha, while every tenth household or 10.9%
owns between 1 ha and 3 ha. Most of these households predominantly engage in the
traditional type of diverse agricultural production, with only 2.5% of households
specializing in a particular type of production - milk production, beef farm and pig farm.
Almost 2/3 of these households are characterized by either a very low or low financial
status index, that is, 64.1%, which means that farmers live in poverty and struggle for
survival [8].
The “passive” strategy group (5.5%) is dominated by elderly households, mostly women
alone, with no husband, with or without permanent sources of income; as for their
financial status, they rely on financial assistance from relatives, primarily their children,
as well as on their own agricultural pension or the one inherited from their husband, which
amounts to 80 euros. These households are very poor, their members are forgotten by the
state and children, they lack resources for everything, their lives are filled with poverty,
old age, sickness and deprivation, as they say, “everything is hard to supply”.
Table 2. Households by economic strategy types, per district
Passive
Formal employment
Extra work
Agriculture
Mixed
Total

Zlatibor
Sumadijski
bN %
bN
%
55 55.2
55 55.0
22 22.1
11 11.0
----99 99.4 223 223.0
880 883.3 771 771.0
996 1100 1100 1100

Belgrade
Macvanski
Nisavski
Rasinski
Total
BN %
bN
%
bN %
bN %
bN %
44 44.5
66 66.0
99
99..0
33
33.1 332
55.5
66 66.8
11 11.0
44
44.0
33
33.1 117
22.9
----22
22.0
--22
00.4
11 11.1 446 446.0 112 112.0 113 113.5 1104 117.9
777 887.5
447 447.0 773 773.0 777 880.2 4425 773.3
888 1100 1100 1100 1100
1100 996
1100 5580
1100

C = 0,385

In the group of households using the “formal employment” work strategy - nonagricultural households (2.9%), only in five households out of a total of 17, the employed
family members work in the primary job market, that is, they perform jobs that require
high qualifications, their income is above average and there are opportunities for
professional advancement (two class teachers, a subject teacher, an expert, a manager).
However, in the majority of these households (70.6%), all employed family members
work in the secondary labor market (lower skilled non-manual and manual occupations).
Households living solely on extra work were the least represented, that is, 0.4% of the
households relied on this work strategy. These households base their livelihood solely on
the occasional or regular work most commonly related to agricultural wage work, nonqualified manual labor, and they are characterized by high level of poverty and the
struggle to survive. For these households, extra work is the main economic activity and
the only solution ensuring the survival of the household members. However, extra work
is more often combined with the “formal employment” work strategy in mixed
households. The choice of the economic action type depends on the district in which the
household is located, that is, the relationship between the household location (district)
and the type of work strategy is expressed by the contingency coefficient, C = 0,385,
which indicates that the household location affects the type of work the household
members will engage in, as well as the specific combinations. Therefore, the mixed
employment strategy was found to be the most prevalent in all districts, but it occurs most
often in the City of Belgrade (87.5%), due to the extensive possibilities of household
members to take into account the city's needs and engage in certain activities accordingly:
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crafts, production and sale of food, formal employment, etc. Besides Belgrade, the same
applies for Zlatibor district (83.3%), as well as the Rasina district (80.2%)
Furthermore, the “strategy of work in the agriculture sector” is the predominant activity
in the Macvanski district – 46% (tillage and animal husbandry), and in Sumadijski district
- 23% (animal husbandry), due to favorable environmental factors, Table 2.
CONCLUSION
Based on the analysis of the economic strategies at the level of family households used
by contemporary rural families, the following conclusions can be drawn:
Different economic strategies contribute to the survival of rural family households and
affect the improvement of their financial position.
The mixed employment strategy has led to numerous combinations of multiple types of
strategies, that is, to the prevalence of mixed employment. This further brings
insufficiently crystallized institutional frameworks.
Financial deprivation causes the offensive strategies to be used by household members to
meet the basic needs, and all types of families were dominated by a variety of strategies.
The share that rural women have in this wide variety of activities was indicated by the
analysis of data on the position of rural women in the family division of labor: extremely
high or high work burden within the family, since during the day they work on the farm,
in the yard, in the house – therefore, they are engaged in domestic work, reproductive
work and upbringing, and in addition to this, they are employed outside the household
[8].
It has been proven that changes have been made to the economic behavior of rural
households and their members, which are reflected in the presence of mixed employment,
which means that these contemporary families are adapting to modern trends. The factors
that repel people from living in rural areas and attract them to live in the city have caused
the transitional type of economic strategy to emerge, that is, the mixed employment
strategy, which is the combination of several types of economic strategies and is seen as
the use of urban area needs for their own interests: production and sale of food, alcoholic
beverages, especially brandy, wood sales, hand knitting of sweaters, etc.
The real position of the villagers in contemporary Serbia society is best evidenced by the
words of the survey participants: “A peasant always lives a difficult life; I always have to
make money on my own; nobody will give me anything if I don’t earn it myself”; “nobody
cares about the poor peasants, they only remember us when they come to mobilize our
sons, brothers, husbands ... and when the peasant asks for something nobody hears him”;
“the villages are neglected ... more investment is needed in rural areas and a guarantee of
purchase for agricultural products” (participants from all districts); “We work so hard and
yet we live a poor life... we used to be able to buy everything we needed after selling milk
from three cows -and now it’s nothing”; “peasants have no money, we all lack money for
everything... we have problems getting paid for our work, the state receives interest for
their services but these interest rates do not apply to us; “anything we produce is cheap
but anything they produce is expensive ... milk is cheaper and their products are more
expensive”; “my son was in two wars and the state couldn’t care less, he was wounded
and remains unmarried, his life is ruined”; “anything coming from the state is expensive,
while anything made by us is cheap”, etc.
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ABSTRACT
The processes of globalization, urbanization and the anthropogenic footprint we leave on
the natural environment inevitably give rise to a need for action, measures, strategies that
lead to the transformation and regeneration of urban areas in order to protect the
environment and achieving sustainable urban development.
Urban regeneration is a process that aims to find solutions for important problems in the
city and seek to permanently improve the economic, social and environmental aspects of
the urban area.
Urban regeneration is suitable for regions with degradation of public spaces, low quality
of life, low competitiveness of cities, poor public infrastructure and services, inefficient
public transport, massive loss of green spaces, neglected spaces with potential.
Social, economic, natural and technological transformations are also affecting the urban
area and thus the urban landscape is constantly changing.
In this report will be presented good practices for urban regeneration from Slovenia,
Poland and the main highlight in the article are projects for urban regeneration in the city
of Bourgas, in Bulgaria.
Keywords: urban regeneration, sustainable development
INTRODUCTION
In the resent years urban regeneration has become one of the most important targets of
European Union. It’s a process focused on solving important problems of the city, in order
to achieve a vibrant urban environment and high quality of life.
According to Roberts and Sykes (2000) urban regeneration aims to solve urban problems
and finding a long-term improvements to the economic, physical, social and
environmental aspects of an area to be changed. The most important urban regeneration
principles are:
- the need to establish clear and measurable objectives of urban regeneration process
and their coherence with the objectives of sustainable development;
- adequate analysis of local conditions;
- the need of the efficiently use of natural, economic and human available resources;
- participation and cooperation among stakeholders, leading to improvement of
physical conditions of buildings, social structure, economic base and environmental
conditions (Roberts and Sykes, 2000). [1]
Urban regeneration is an opportunity to solve problems such as: lack of identity in
residential areas, lack of public spaces and high urban density, which often make it
impossible to widen roads, green areas, squares, parks and urban furniture. [2]
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Urban regeneration is a process that tackle physical, social and economic problems in an
integrated way. In the literature often many terms are used as a synonymous, such as
urban renewal, urban revitalization and etc. Urban regeneration is a form of place
management predominantly concerned with the management of the micro spatial
processes, but it could be argued that its neoliberal incarnation is preoccupied with the
management of perceptions and products to help situate localities at the forefront of the
global competition of cities. [3]
Urban regeneration aims to maintain a vibrant downtown economy, as well as to restore
the brilliance of backward areas through the introduction of new features in these places.
[4]
Cities are transforming by the ongoing economic, social and environmental processes,
accompanied by significant structural and functional changes in the urban environment.
Together with the residential, industrial, educational, cultural, institutional urban
environment, the urban landscape mosaic represents a rather complex structure. In this
way, social, economic, natural and technological transformations are also affecting the
urban area and thus the urban landscape is constantly changing.
The industrial revolution and population growth in the nineteenth century also
accumulated changes. In recent years, economic development, and especially
neoliberalism, has taken place in cities, with the main focus to stimulate high economic
growth without considering the impacts on our environment. Thus, cities around the
world have witnessed neoliberal strategies and policies that first began in North America
and Western Europe, and then everywhere, with the hope of harmonizing economic and
social policies.
Urban regeneration projects in the nineteenth century mainly aimed at solving problems
in industrial cities and maintaining healthy and vibrant areas.
The concept of urban regeneration dates back to the 1950s. However, it has changed
significantly since World War II, when many cities faced problems such as economic
decline, environmental destruction and social backwardness. After this period, many
cities began to concentrate their strategies for development on urban regeneration,
revitalization of central areas, reconstruction of backward and residential areas. Thus, the
main objective of regeneration projects during this period was to maintain job places
through the development of flagship projects located in older, historic city areas of central
urban zones, as well as to increase the quality of life.
The main focus of urban regeneration before the 1960s was the eradication of the postwar
landscape. During this period many old houses were removed and new processes for
revitalization and renovation of urban space began to be initiated. On the other hand, the
observed increase in motorway construction leads to an increase in the number of cars.
However, during this process, the commercialization of urban centers has also increased
and the number of people living in residential areas has decreased as a result of
displacement policies and sub-urbanization processes. [5]
In the late 1970s, the city's internal problems, especially those dependent on economic
decline and environmental damage, were causing concern in societies. Depending on job
losses and rising rental rates, there was an increase in the number of homeless people.
Thus, the number of urban regeneration projects was growing in the inner city, because
of economic decline, environmental damage, social exclusion, rising unemployment and
other social problems. Thus, the projects during this period were mainly focused on the
renovation of old urban areas.
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In the 1980s, poor neighborhoods, former industrial districts and old downtown
neighborhoods were on the focus of the neoliberal economy.
Urban renewal projects were the most important instruments in the 1990s, especially in
European countries, and these projects were put into practice mainly to revitalize, enhance
and preserve historic city centers or industrial and commercial centers.
In the XXI century, traditional manufacturing activities began to change and diminish,
and processes of de-industrialization had an impact in all cities. Particularly inner-city
neighborhoods and traditional urban centers are beginning to lose their identity very
quickly. These processes are gradually causing a decline in post-industrial urban areas.
These vast abandoned areas have a negative impact on cities and lead to economic
decline, environmental degradation, unhealthy urban life, problems with crimes, poverty
and more. Recognizing these problems, many governments and communities are
beginning to solve these problems, through the regeneration of an old urban areas,
abandoned industrial areas, etc., and making them attractive places in the urban
landscape. This type of regeneration enables cities to gain a new image.
Good practices for urban regeneration
The city of Katowice is the main city of the Silesian province and capital of the Upper
Silesian Industrial District, an agglomeration of 2.1 million people, in southern Poland.
The city itself covers 164 km2 and has an approximate population of 289,000 people. The
historically working-class area has been renowned for its coal and steel production since
the 19th century but now the city has undergone a massive redevelopment to become a
growing business and cultural center. [6]
One of the model cities, an example of a qualitative transformation from industrialized in
the years of socialism to a modern green city today is Katowice in Poland. The city has a
population of 294,510 people (2018). For 20 years, Katowice has followed the path from
Poland's "ugly duckling" to an ever-renewing city. In the twentieth century Katowice was
the center of the coal industry and the industrial engine of Poland, but at the end of the
century with the collapse of this industry, it gained the fame of a gray gloomy city that
repelled young people and the Poles wanted to forget. The transformation in 20 years has
been impressive and today it is considered the most creative city in Poland. [7]
The former industrial area has been transformed into a cultural area with a lot of greenery,
which synergistically fits into a modern conference center, the high-tech building of the
Polish National Radio Symphony Orchestra, the Museum of Silesia, the Spodek Concert
and Sports Arena. [7]
All of these projects were realized without destroying the old sites (except for those
posing a threat for people and environment), the transformation process has begun with
the planting of a lot of greenery, including the roof space of buildings that today resemble
futuristic green meadows, after which is being upgraded and converted into a completely
new one, such as the Spodek Arena located on a former coal waste site.
The whole space is filled with mini-gardens, fountains and rock gardens, connected by
pedestrian and bicycle lanes, illuminated by energy-saving LED lighting. The Silesian
Museum from the outside looks like an entirely green new building, but it is in fact
authentically preserved inside and recreates the real cycle of the coal industry. The former
main mine was reclaimed and turned into one of the most important museums of modern
art in the country.
One of the former manufactory has been transformed into an exhibition hall, which has
various art events throughout the year, as an exhibition of innovative modern architectural
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ideas, some of which can later be recreated in the Katowice architectural ensemble,
photographic exhibitions and more. The interesting thing is that between the new modern
buildings and facilities and the completely renovated old ones in different places there
are spots (buildings, facilities) that are authentically preserved, as they were built at the
end of the XIX, beginning and the middle of the XX century. Thus, citizens and guests of
Katowice can tour the area through architecture through the various stages of Katowice's
development. [6]

Figure 1. The area of the former Katowice coalmine
Source: authors, cartography: http:// www.infokatowice.pl/wpcontent/uploads/2015/10/strefakulturympzp.jpg

Another good example of urban regeneration is the change in the functional purpose of
abandoned old industrial buildings. This type of regeneration aims to preserve the historic
appearance of former industrial buildings, giving them a new look and function. Such a
less well-known example comes from Ljubljana - the capital of Slovenia. The former
tobacco factory, located 1 km away the city center has been completely changed since its
closure in 2004. The former tobacco factory was founded in 1871, employing more than
2000 workers by the end of the century, most of them women, since at that time they were
viewed as cheap labor and they worked hard in exchange for their remuneration with
cigarettes and cigars. [8]
Cigarettes began to be manufactured in 1877, but the factory did not flourish until after
World War II. The Ljubljana Tobacco Factory is also the first in the former Yugoslavia
to put cigarettes filters. In 2004, the factory was discontinued. [9]
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The buildings of the tobacco factory, however, still live and there are offices, shops, arts,
foundations, museum of tobacco, art studios, which is a good example that it’s easy to
preserve historical buildings with new functions.
Urban regeneration in the city of Bourgas
The city of Bourgas is emerging as an important regional center, which performs leading
economic, social, cultural, tourist, educational and transport functions. Not only the
settlements along the Black Sea coast but also a large part of those in southeastern
Bulgaria gravitate around it. The seaside capital of the Southern Black Sea coast hosts
many tourists, and is located near attractive tourist centers such as Sunny Beach,
Nessebar, Sozopol and others.
The old Marine station (former harbor) has the potential to become a symbol of the city
of Bourgas and its surrounding areas. With its central location, deeply embedded in the
heart of Burgas Bay, the Marine Station is visible not only from the city but also to the
surrounding settlements - from Pomorie to Chernomorets. The Marine Station now is
becoming "BURGAS'S EYE", which is visible from the city and the sea.
The Port of Burgas was founded and opened for commercial shipping in 1903. In the
resent years the Marine station has been transformed significantly. From the former
harbor to modern public access area. This has been achieved through recreational
functions, cultural functions, commercial functions.
First step in the process for urban regeneration in this area became in the 1990’s. The idea
of opening the city of Bourgas to the sea has been the subject of debates for a long time.
In the urban development of the General Spatial Plans of the City of Bourgas since 1978,
1984. In 1992, the territory of the Port of Bourgas was intended in part to create a direct
connection between the central city part and the sea. The socio-economic conditions, as
well as the actual workload of the port complex, have always been a serious obstacle to
the realization of this idea. The administration of Port Bourgas EAD and other Bulgarian
experts started in 1992 comprehensive studies for the reconstruction and development of
the Port of Burgas – process of urban regeneration. [10]
In the period 1994-1996 a number of pre-investment surveys for different port areas were
also commissioned and prepared. All the accumulated expertise and experience found
their expression in the development in 1996 of the Master Plan for Development of the
Port of Burgas with period 1997-2015.
In the last 10 years the Marine Station was transformed in public access area. The
construction of the Marine Station provides an opportunity to be realized the concept of
opening the city to the sea, outsourcing industrial activities and restructuring the coastal
industrial zones and defining new public service areas.
The architectural design of the new station building allows, in addition to its main
function, public events (exhibitions, concerts, exhibitions, etc.) to be held there.
One of the first structures erected here is a bulk cargo storage facility. The builder of the
facility is a French company. Its name is MAGAZIA 1. The technology with which it is
implemented is very interesting. This fact, combined with the age of the building: a whole
112 years - and gives the status of an authentic historical landmark.
This historical building has been transformed and today, it collects and offers a variety of
culinary experiences - for every taste and occasion, because everything is tastier on the
beach.
The last idea for this zone is to be installed mirror planetarium through which people and
kids will have the ability to experience, through 3D projections, the magic of the night
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sky and the mysteries of the vast cosmos that often remain hidden from our eyes. With
the help of specially developed science and software programs, the secrets of the starry
sky will be revealed to take visitors on a space trip to near and far planets and galaxies.

Figure 2. 3D model of the Marine Station, the city of Bourgas
Source: Arc GIS, own research

CONCLUSION
Urban regeneration is an important process that ensure the rehabilitation of the old
industrial spaces and buildings, places with the lack of identity, greenery, and change the
functions of these places in order to give them a whole new identity. This is a very
important task and influences on the sustainable development of the cities.
In this article was showed good practices and projects from Katowice, Bourgas and
Ljubljana, which are evidence for how cities with different problems, lack of identity can
change functions of these places, which is a powerful tool for sustainable development in
the city areas.
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ABSTRACT
Romania, like other countries in Eastern Europe, has gone from a totalitarian, communist,
to a democratic political regime. This change in the political regime has also brought
opportunities regarding the election of the president. After 1989 the presidential elections
in Romania have had different orientations of the population regarding the political
membership of the candidates. The study follows these mutations regarding the results of
the presidential elections, in the two rounds, placing the political belonging of the
candidates in the final round in the middle of general attention. The result highlights the
relationship between those who have given a negative vote to a candidate, who has
reached the final round, and those who gave a positive vote to the candidate they have
simply chosen out due pure political beliefs. Within the 30 years since the change of the
totalitarian political regime, the population of Romania has reached a major political
change, oriented towards liberalism, in a very convincing percentage. These changes are
based on a number of factors, which the study has analyzed on each geographic-historical
province and, on each administrative unit, it has analyzed the componence of these
provinces. The analysis has been made from the point of view of population structure by
age group or socio-professional analysis, as well as from the level of education by
historical provinces and therefore it explains the result obtained in the presidential
elections.
Keywords: presidential elections, communism, political regime, liberalism, democracy
INTRODUCTION
In the 30 years since the fall of the communist regime, Romania has gone through a period
of transition from the communist grounded mentality to the liberal doctrine, so that the
most conclusive analysis can be performed at the level of geographical- historical regions,
accompanied by the analysis on counties [4], [8], [9], [11]. Thus, the article proposes to
identify the evolution of the main poles that recorded strength points in the 1989
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Revolution, of the counties with a lower wage level and of their close relationship with
the social-democratic ideology, of the counties that represented almost always poles of
liberalism, but also the main general direction on what voting concerns, of the historical
regions of Romania.
The ideology was very important over time, and the candidate was posted in the secondary
plane, so that the most conclusive method of analysis was the one represented by doctrinal
division [1], [3], [2], [7], [12]. The two doctrines that were permanently in the second
round were represented by the social- democratic doctrine and the liberal one. In the
evolution presented we will see how the proportion of liberalism gradually increased,
with a small obstacle noticed in 2000 [13], [5], [14]. Thus, in each election campaign
there were motivations for which certain counties or regions voted massively in a certain
direction, and this article targets to identify them and give clear expression to them as a
consequence of the vote offered by people [6], [10].
METHODOLOGY
The analysis was carried out by collecting the electoral data of the presidential elections
of 1990, 1992, 1996, 2000, 2004, 2009, 2014 and 2019, data provided by the Central
Electoral Bureau. The data collected by the institution in charge were divided by counties,
and when making the maps, we grouped them by geographical and historical regions of
Romania. The maps were made for the second round of the elections of the years
mentioned above for the following regions: Banat, Crișana, Dobrogea, Maramures,
Moldova, Muntenia, Oltenia and Transylvania. The software used to create the maps was
represented by inkScape 0.97, while Adobe Photoshop CS6 was used for the map
collages. Within the maps there were selected the doctrines of the candidates of the second
round candidates and represented with representative colors for them, so that, after their
completion, we could identify only two doctrines: social - democratic (represented by
red) and liberalism (represented with yellow).
The division of the counties by regions was as follows: a. Banat - Caraș - Severin and
Timiș counties; b. Crișana - Arad and Bihor counties; c. Dobrogea - Constanța and Tulcea
counties; d. Maramureș - Maramureș and Satu Mare counties; e. Moldova - Bacău,
Botoșani, Galați, Iași, Neamț, Suceava, Vaslui and Vrancea counties; f. Muntenia - Argeș,
Brăila, Buzău, Călărași, Dâmbovița, Giurgiu, Ialomița, Ilfov, Prahova, Teleorman, as well
as Bucharest; g. Oltenia - Dolj, Gorj, Mehedinți, Olt and Vâlcea counties; h. Transylvania
- Alba, Bistrița- Năsăud, Brașov, Cluj, Covasna, Harghita, Hunedoara, Mureș, Sălaj and
Sibiu counties.
RESULTS
In a general move of confidence, almost the whole of Romania offered the support of the
social-democratic party in the 1990 elections, given that it was represented by Ion Iliescu,
a prominent public figure at that time, considering his role. in promoting the necessity of
the fall of the communist regime. Thus, the social- democratic party recorded high values
in all counties, including those in Banat. However, starting with 1992 in the counties of
Timiș and Caraș-Severin we observed a diminution of the importance of the social democratic ideology. In 1992 Caraș-Severin county voted with the left-wing party, but
since then its majority values have not been registered in the Banat region, with the
exception of 2000 (figure 1). In the presidential elections of 2000, we shall observe a new
general tendency of voting, at the level of Romania, for the social-democratic ideology,
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but this aspect is accompanied by the racist, xenophobic and extremist characteristics of
the liberal candidate of 2000 (Corneliu Vadim Tudor).

Figure 2. Election results
in Crișana region from 1990 to 2019

Figure 1. Election results in
the Banat region from 1990 to 2019

Also, both counties in Crișana (Arad and Bihor) worked on the common front in all
elections, offering their confidence in the social-democratic ideology only because of the
image of the candidate Ion Iliescu (1990) and of the public desire of not allowing Corneliu
Vadim Tudor to win the elections of in year 2000 (figure 2).
Dobrogen counties have experienced three distinct periods: the period of trust in the
social-democratic ideology, either due to the candidate's image, or due to the desire to
remove another candidate (1990, 1992 and 2000), the period of differences between the
dobrogen counties (1996 - Tulcea a offered their trust to the social - the democrats, while
Constanțato the liberal ideology), but also the period of total confidence in the liberal
doctrine (2004 - 2019) (figure 3). In spite of the hostility with which Ion Iliescu was
received in 1992, he gained the trust of the dobrogens through his appearances on the
Romanian Television in which he benefited of his previously gained image as a promoter
of the Romanian Revolution. Constanta’s mass media was extremely vehement regarding
the head of state from that period, due to the dispute between a journalist of the newspaper
"Telegraph" and the social-democratic candidate.
The citizens of Satu Mare and Maramures counties also experienced four voting
tendencies: the period of confidence offered to social- democracy due to the image of the
candidate or due to the desire to remove a candidate (1990 and 2000), confidence
differently proved in both counties (1992 - Maramureș gave their confidence to the left wing party, while Satu Mare offered their full credit to the liberal doctrine), total
confidence in the social - democracy (2004 - Adrian Năstase will visit Maramureș and
lay the foundations of a new PSD Maramureș headquarters), but also a period of total
confidence in liberalism (2009 - 2019). An important aspect is that the confidence of the
citizens of Maramureş and Satu mare counties, has steadily increased from 2009 to 2019,
upheaving by about 12 percent in Maramures, but also by over 20% in Satu Mare. The
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Hungarian communities in the border area of Romania in 2019 supported the Liberal
candidate through the UDMR representative party, thus the evolution of liberalism in the
region was in a positive trend (figure 4).

Figure 3. Election results in
the Dobrogea region from 1990 to 2019

Figure 4. Election results from
the Maramures region from 1990 to 2019

Figure 5. Election results in the region of Moldova from 1990 to 2019
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In the analysis of the region of Moldova we observe a difference of evolution from the
regions previously analyzed (figure 5). Thus, for the most part, the Moldovan trust was
offered to the social- democrats, with small exceptions. There were 2 exceptions to the
extremely interesting rule, namely that Galaţi was the only liberal representative of the
elections of 1996, as well as the confidence of Iasi County in liberalism in 2014. Suceava
County has been a supporter of the liberal doctrine since 2004, given the numerous visits
of the candidate Traian Basescu in the county, who participated in various events, local
holidays, visited famous monasteries, but also through his personal visits, given his
family connection with Suceava county through direct kinship relationships.

Figure 6. Election results in the Muntenia region from 1990 to 2019

The most important element identified is that the counties in Moldova that are highly
dependent on social aid, unemployment benefits or child allowances offer a high
confidence to social - democratic parties, except for 2019, when the general trend was
approximately similar to the one in 2000, and a large part of the population voted
intentionally against a certain candidate, not just based on trust in a particular ideology.
The Muntenia region is officially one of the most economically developed regions, but
Prahova County and Bucharest are of the utmost importance. The principle of the
balanced relationship between social - democracy and the low economic level is also
visible in the counties of Muntenia, especially Giurgiu and Teleorman counties, counties
where the social - democratic doctrine has always dominated the vote of the residents
(figure 6). However, the situation in Muntenia is at least similar to that of Moldova, with
only small inconsistencies in evolution. Bucharest is characterized by a constant
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oscillation between the two ideologies, while Calarasi, Ialomița, Buzău and Brăila
represented social- democrat poles between 1990 and 2014.

Figure 7. Election results in the Banat region from 1990 to 2019

The high number of unemployed, the valences for agriculture with considerable extra
support sources and the dependence on social aid were again a strong point in gaining the
confidence of the locals in those counties for the social-democratic parties. Also, the same
factors are found in the counties of Oltenia, where we find only three exceptions to the
trend: Gorj - 2004, Vâlcea - 2019, Dolj - 2019. Surprising is the fact that although the
mayor of Dolj is a representative of the social- democrat party and member of in the
social-democratic government, the Doljens preferred Klaus Iohannis in 2019 (figure 7).
One of the clearest trends of upward evolution of liberalism we clearly see in
Transylvania, where gradually, the share of left- wing parties has decreased considerably.
Here we find an extremely interesting situation of the counties with a majority Hungarian
population (Covasna, Harghita and Mureș), where the representative party of the UDMR
has achieved majorities with the parties in power to obtain benefits for the ethnic
Hungarians. Thus, in 1990 we see the fact that the Harghita and the Cossacks gave their
confidence in an overwhelming proportion to liberalism, while the main pole of affection
was Radu Câmpeanu, a promoter of the good relationship between the ethnic Hungarians
and the population of Romanians (figure 8). Thus, excepting the year 2000, where the
ethnic Hungarians offered an overwhelming share of votes to Ion Iliescu, given the
attitude of Corneliu Vadim Tudor towards the importance of the Hungarian population in
Romania, we can see a majority increase of liberalism. In 2014 the candidate Klaus
Iohannis represented a reliable pole for the Transylvanians due to the fact that he was
presented as a former mayor of Sibiu.
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Figure 8. Election results from the Transylvania region from 1990 to 2019

CONCLUSIONS
In conclusion, we could distinguish a general trend of evolution of liberal doctrine, a
tendency sometimes fueled by various factors such as hatred of a certain candidate or of
social-democratic doctrine in general. Also, the situation can also be discussed vice versa
(2000), but it is extremely interesting to observe the connection between the low level of
life- style, the high unemployment rate and the dependence on social aids, children
allowances, state financial support, and the tendency of voting of the social- democratic
party. Also, the main poles of the Hungarian population have an important role in round
2 by offering votes to the parties that can represent support for them. The regions present,
in most cases, a general tendency to trust, with no regions that should include counties
that should prefer a certain candidate or doctrine, but only a few exceptions to the rule.
Last but not least, the background that a party creates over a certain period of time is
important, so that we could refer to two distinct periods: the social- democratic period
(1990 - 1996, 2000 - 2004), and the liberal one (1996 - 2000, 2004 - present). The most
important element is that from 2004 until now the social-democratic party has not won
the presidential elections, which is easily intuitive in that they did not meet the
expectations of the people, or they created, involuntarily, a mentality that led to the
political disappearance of this doctrine.
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ABSTRACT
The paper analyzes the spatial distribution of Ukrainians in Vojvodina, demographic
characteristics, ethno-cultural features in order to preserve the national identity of this
small ethnic group in Vojvodina. According to the 2011 census report, there were 4.202
Ukrainians, mostly in the municipalities of Kula, Vrbas, Sremaska Mitrovica, Novi Sad
and Inđija. The history of this East Slavic people in this region dates back to the time of
the Habsburg Monarchy, when, after the liberation of southern Hungary from the Turks,
they moved to these territories. From the territory of present-day Ukraine in 1745 the
migration of the Slovenian peoples to Bačka, Srem and Slavonia began. They belong to
the recent Ukrainian immigrant community. Most of the colonists settled on the territory
of Bosnia and Herzegovina, after which the Ukrainians made contacts with the Rusyns in
the territory of Vojvodina, with whom they shared the same religion and similar language.
After migration from Bosnia to Serbia, especially after the Second World War 1945-1946.
In the 1990s, Ukrainians mostly occupied settlements in Bačka and Srem.
Keywords: Ethnic group, national identity, Ukrainians, Vojvodina, multiethnicity
INTRODUCTION
In the 1920s, nearly 70,000 refugees from Ukraine and southern Russia found refuge in
the Kingdom of Serbs, Croats and Slovenes. The settlers included about 40,000 soldiers
and about 30,000 civilians. It is estimated that there were over 30,000 Ukrainians among
these migrants, by origin or place of birth. Initially, these refugees were housed in about
300 colonies throughout the Kingdom. It was not until 1924 that they obtained the right
to freely choose their permanent residence. Most of them opted for Serbia, and Ukrainians
from Western Ukraine mostly opted for Belgrade, Vojvodina, Slavonia and Zagreb.
Belgrade was dominated by the Russian refugee environment. Since imperial Russia had
been envisaged as a national-political monolithic empire since the 17th century, in the
Serbian environment all settlers were perceived as Russians [1].
Most Ukrainians who immigrated to Serbia in the 1920s, moved to Western Europe and
overseas countries after 1944/45. A number of their descendants still live in Serbia and
the former Yugoslavia [1] [2].
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MIGRATIONS OF UKRAINIANS IN HISTORICAL CONTEXT
The only recognizable Ukrainian national minority living in Serbia today did not emigrate
directly from Ukraine. The current Ukrainians in Serbia, who live predominantly in
Vojvodina, come from the migration movements of Ukrainians from Bosnia, from a time
when Bosnia and Herzegovina and Serbia all were parts of Yugoslavia. Until 1878,
Bosnia and Herzegovina was under Turkish rule. After the Congress of Berlin, it was
occupied by the Austro-Hungarian Monarchy and annexed in 1909. Immediately after the
occupation and establishment of the Supreme Earth Administration in 1879, systematic
colonization began. The term "colonization" meant organized settlement on pre-prepared
terrain, on which the colonists were granted certain privileges and benefits [1].
After the Germans, most of the colonists were the Ukrainians. The Polish, who
immigrated to Silesia after 1946, were settled with this ethnic group on the basis of
agreements between the governments of the Federal People's Republic of Yugoslavia and
the Republic of Poland. Along with this migration to Bosnia, Slavonia was inhabited, but
in a much smaller number. The settlers were from Galicia, and to a lesser extent from
Northern Bukovina and Zakarpattia. This relocation was considered an "internal"
colonization since these regions had been under Austria since 1720.
The largest number of Ukrainians immigrated in the period 1898-1901. However,
individual settlements lasted until the beginning of the First World War. The Ukrainians
came to Bosnia under the name of the Ruthenians, called themselves Ukrainians, and the
indigenous population called them Galician. The first settlers received free state land
under the forest, the so-called "empire". To get arable land, they had to clear forests. They
had to hand over the timber to the state, with the right to retain the timber for the
construction of houses and farm buildings. In the early years, they were tax-exempt – they
didn’t have to pay so called dozens, and later they paid those taxes only in years which
weren’t dry. These benefits, though modest, did not last long. Settlement regulations
changed rapidly at the expense of the colonists. Families who later settled did not receive
the land and had to buy it. These purchases were unorganized and up to 600 crowns were
paid for one property. New locations were remote and scattered across wide spaces, often
in deserts, with no roads. The wait to determine their location and plot sizes took a very
long time. While waiting, life was very difficult. Families lived in Turkish inns, under
tents, even under clear skies. Money acquired from selling properties in Ukraine was
quickly spent, partly on the trip and mostly on expensive living. The situation was also
exacerbated by lack of knowledge of the language, poor housing for many families,
hunger, illness, a large number of deaths, the intolerant attitude of the indigenous
population and other distresses. This led people to become desperate and hopeless. Some
families moved back to Ukraine and some extended to Europe and overseas. It was the
most difficult period of life for immigrants in the new environment [1] [2] [3].
The primary administrative center of Ukrainian colonization was Prnjavor, which later
became the center of gathering of displaced families. Immigration to the municipality of
Prnjavor began in 1898, and it intensified in 1900. These were Ukrainians from Galicia,
mainly from the municipalities of Tovmach, Brody, Ternopil, Rogatin, Buchach, Rava
Ruska and others. Several families arrived from the Carpathian Ukraine. In addition to
Prnjavor, the villages of Babinci, Karače, Ilova, Macino Brdo, Okolje, Moravica,
Ratkovac, Radunovac, Konjugovci, Galipoljci, Lužani, Vučjak, Štrpci, Drenova,
Palaškovci, and Ukrainan Lug named after the Ukrainians. Approximately at the same
time, the settlement of Devetina, Kamenica, Dubrava, Brezik, Hrvačani, Prosek, Potočan,
Drugović, Lišnja, Moravica, Vršan and other settlements began. Derventa and the
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surrounding towns (Kukavica, Baščari, Živinice, Plehan, Bijelo Brdo, Kulinovci, Agići,
Miškovci, Detlak and towns from Brod to Sarajevo) have been gradually inhabited by the
Ukrainian population since 1898. These were immigrants from Zbaraž, Lozova, Zboriv,
Podgajce, Peremyshl, Berezan, Brod, Kaminka, Strumilova, Buchach, Horodenka, Rava
Ruska and several families from the Carpathian Ukraine. Settlement in the municipality
of Bosanska Gradiška began in 1900. The settlement of Ukrainians in Prijedor
municipality lasted from 1890 to 1912. These were immigrants from the municipalities
of Ternopil, Brod and Drohobych. At the same time, a small number of families moved
to the municipality of Bosanski Novi. Emigration to Sarajevo, the place favored by
Ukrainian intelligentsia, and Zavidovici and Varesh, chosen by the working class due to
mines and factories, should be noted. In the first settlements, Banja Luka was not a mass
immigration area, but as a cultural, educational and economic center, it has become a
significant center of Ukrainians since 1900. Mass migration from other Bosnian colonies
began. Many came because they did not like the taxes, so they bought smaller properties
for their own funds or sought better paying jobs. The more affluent came for the education
of children and other reasons. There are no published statistics on the number of
immigrated Ukrainians, and from available sources it can be fairly confidently concluded
that by 1914, 12-14 thousand Ukrainians and about 4 thousand Poles from Galicia had
immigrated [4].
THE ROLE OF CHURCH AND CULTURAL
LIFE IN PRESERVING NATIONAL IDENTITY
Initially, the Ukrainian settlers were distributed in small groups in a hundred inhabited
places within the distance of over 150 km. The settlers were mostly poor peasants and
small craftsmen. Most were literate. However, there were those who were illiterate, there
were no highly educated people, not even teachers or priests, among the settlers. In such
circumstances it was very difficult to organize life, especially social life. The family was
the basic pillar and the backbone of authentic preservation of language, customs,
traditions, religion and religious rituals. The family was also the cradle in which love and
awareness of belonging to their people were nurtured. Children gathered around the
houses and trained in basic literacy. The houses also served religious services. The settled
Ukrainians were of the Greek Catholic faith and very devout believers. Initially, they had
many problems to meet their religious needs, such as baptisms, weddings, funerals, and
worship. They were served by Roman Catholic (Croatian or Polish) or Serbian Orthodox
priests. It was not uncommon that the believers were attracted to the Orthodox Church by
the priests, with the promise that they would be baptized, buried, etc. Thus, there have
been cases of conversion to a different faith. For example, in the parish of Cerovljani,
because of the long absence of a Greek Catholic priest, about 1,000 people followed Latin
rites. In Petrovo Selo, within the same eparchy, 40 Ukrainians felt Roman Catholics by
faith and German by nationality [5].
However, parishes soon began to be established and churches were built. The first parish
was founded in Prnjavor in 1897, and the church was built in 1912. Then the parish was
established in Devetina in 1900, Stara Dubrava in 1906, Derventa in 1907, Banja Luka
and Kozarac in 1910 etc. An important role in protecting the national identity of
Ukrainians was played by the Studena Monastery, built in Kamenica in 1907. The
monastery in Pozarevac was burned in 1914 together with church. It was later rebuilt and
definitively abolished in 1924. The monastery was a significant religious, educational and
cultural center. By the mid-1930s, ten parishes were founded and 26 churches were built,
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mostly by their own means. The parishes comprised 92 settlements and gathered over
11,000 believers. However, due to dispersion over a large area, part of the Ukrainian
population remained outside religiously organized backgrounds. The Ukrainian Greek
Catholic Church played a very important role in preserving the national identity of
Ukrainians in Bosnia. At first it was the backbone of spiritual, educational and cultural
life.
The first reading rooms were organized around the houses. It was not until 1909 that the
first reading room was established in Prnjavor. She was the impetus and role model for
opening such reading rooms in other settings. Reading rooms were a gathering places
where books and newspapers from the previous environment were collectively read. In
addition, singing societies and amateur theater groups soon began to gather, stage shows
and parties began to be organized etc.
After the migration of Ukrainian intelligence to the Kingdom of Yugoslavia in the 1920s,
contacts were established with organized Ukrainian societies in Belgrade, Zagreb and
Ljubljana. From 1933 to 1941 the Ridne Slovo newspaper was printed in the Ukrainian
language. From 1934 to 1941, the illustrated Annual Calendar was published. The First
World War significantly changed life and slowed down its progress, and the Second
World War fundamentally changed the position of the newly arrived Ukrainian
population [5].
It was not easy for Ukrainians to preserve their identity. Despite many pressures,
Ukrainians still managed to maintain and nurture their identity. In the early years, they
successfully organized cultural and educational activities. The Cultural Society
"Prosveta" was founded, and later the "Ukrainian Society". Shevchenko's evenings were
organized, Ukrainian songs were sung, lyrics were read, folklore was being cherished,
libraries and reading rooms were being opened. Shevchenko's evenings grew into Days
of Ukrainian Culture in the Kingdom of Yugoslavia. The Drama Section of the society
nurtured a top-notch drama repertoire and very successful concerts were organized in
cooperation with the Serbian Singing Society. Education later established branches in
Novi Sad, Veliki Bečkerek, Subotica, Šid and other places. In Smederevo, the Kobzar
Society was established with a drama and tamburitza section, and Ukrainian amateur
drama sections existed in Šabac, Pozarevac, Zaječar and some other smaller places.
Student Youth was founded by the Ukrainian Student Society. It is worth noting that the
companies received financial support from the Kingdom of Yugoslavia. In this migration
there were many top intellectuals (professors, lawyers, doctors, pharmacists, artists and
others) who left a deep mark on the education, art and culture of Serbia between the two
world wars [6].
MOVING TO SERBIA
Shortly after the Ukrainians immigrated to Bosnia, contacts with Rusyns in Vojvodina
were individually established. They were linked by Greek Catholic faith and the relative
closeness of the language. There were mixed marriages, most often in Vojvodina.
Individual relocations from Bosnia to Vojvodina were constant. Somewhat more intense
after the creation of the Kingdom of Serbs, Croats and Slovenes, and especially before
the beginning and during the Second World War. On the whole it was not a mass
phenomenon [7].
The migration of Ukrainians from Bosnia to Serbia took place after World War II in 1945
and 1946. The newly created state, the Federal People's Republic of Yugoslavia,
colonized Vojvodina with partisan families from Bosnia, Lika, Banija, Herzegovina,
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Dalmatia, Montenegro and Serbia. With this colonization, several dozen Ukrainian
families were settled. Ukrainians settled in Rusko Selo, Novi Kozarci and Krajišnik in
Banat, then in Budisava, Kovilj, Kać, Bački Jarak, Zmajevo, Ratkov and other places in
Bačka, several families settled in Beška, Dobanovci and Soko Salaš (near Zemun) in
Srem. Given the vast area where they were colonized and the small number of families in
some places, Ukrainians were a very small ethnic community in all these places [8].
The migration of Ukrainians from Bosnia to Vojvodina, guided by the search for better
living conditions, was very intense in the 1950s and 1960s. Although Ukrainians settled
individually and in an unorganized manner, a large number of their families were settled
as well. Thus, a clear Ukrainian diaspora was created in Vojvodina [8].
THE CURRENT SITUATION OF UKRAINIANS IN VOJVODINA
According to the censuses after WWII, and the earlier ones, it was not possible to establish
the number of Ukrainians in Vojvodina. The Ukrainian national minority was not
specifically mentioned, but was classified under the common name “Rusyns, Ruthenians,
Ukrainians”, or by religious affiliation. This information did not give a true picture of the
number of Ukrainians and it confused the users of this information. Only after the 1971
censuses did the Ukrainians gain nationality status and have their own checkboxes in the
lists.
The movement of the number of Ukrainians in Serbia is shown in Figure 1. According to
the 2011 census, there were 4,903 Ukrainians living in Serbia and 5,354 in 2002, which
is a decrease of about 8%. However, this indicator only gives partially accurate results on
population movements. In fact, this a flotant ethnic group, as citizens from one census to
another answered differently when asked about nationality. In fact, from 1971 to 2011,
the total number of Ukrainians in Serbia decreased by about 13% [9].

Figure 1. Movement of Ukrainians in Serbia from 1971 to 2011. [9]

In 2011, 4,202 or 86% of the total number of Ukrainians in Serbia lived in Vojvodina. In
other parts of Serbia there were only 701 Ukrainians while 60% of them lived in Belgrade.
The extent to which migration to Vojvodina was disorganized and spontaneously
manifested can be seen in the fact that Ukrainians still live in all municipalities of
Vojvodina and in over 200 populated places today.
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Over time, Ukrainian population started to form groups. In the municipalities of Kula,
Vrbas, Sremska Mitrovica, Novi Sad and Inđija there are about 85% of all Ukrainians.
The largest population is located in the municipalities of Kula (1,290), followed by Vrbas
(836), Sremska Mitrovica (534), Novi Sad (484) and Inđija (about 391) etc. [9]
The spatial distribution of Ukrainians in Vojvodina is shown on Figure 2. It is noted that
the highest concentration of Ukrainians is in South Bačka, West Bačka and Srem districts,
while other Vojvodina districts are sporadically populated. This grouping could be
positively evaluated. The relatively small geographical distance of the settlements where
Ukrainians live in large numbers allows for easier communication, cooperation in
organizing cultural events and creating a sense of community that is very important for
preserving national identity [9].

Figure 2. Spatial distribution of Ukrainians in Vojvodina in 2011. [9]

According to the results of the 2011 census, the average age of Ukrainians was as high as
45.0 years (the average for the Republic of Serbia is 42.2 years). The deep demographic
age of Ukrainians in Serbia is certainly indicated by the fact that the share of the
population aged 65 and over is significantly higher than the share of children under 15
(10.0% under 15, 21.0% 65 and over). In the same census year, the aging index was 2.07,
an extremely high value given that the population is considered to start demographically
aging when the aging index exceeds the limit of 0.4. Disorders in the age structure of
Ukrainians in Serbia are the result of low fertility and emigration. According to the 2011
census, the average number of live births of Ukrainians who gave birth was 2.05, which
is slightly less than the number required for an easy replacement of generations (2.1), but
more than the national average (1.96). The average age of the mother giving birth to her
first child was 23.8 years [10].
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These demographic indicators point to a not very clear picture of the future of the
Ukrainian population in Serbia. A further decline in population and an increase in average
age can be expected. In such circumstances, Ukrainians face difficult tasks in their efforts
to preserve their national identity. One way of this struggle is to foster language and
culture within cultural institutions.
The cultural associations of the Ukrainian national community are "Ivan Senjuk" in Kula,
"Karpati" in Vrbas, "Kolomejka" in Sremska Mitrovica, "Kobzar" in Novi Sad and
"Kalina" in Inđija. The Ukrainians also have their own magazine called Ridne slovo. The
first issue of the magazine was published in July 2005 and up to now it is published once
a month. In addition to newspapers, Ridne slovo is registered for publication in the
Ukrainian language and other journals, brochures, literary works, professional manuals
and other publications. The founder of the Ridne Slovo newspaper-publisher is the
National Council of the Ukrainian National Minority. The Ridne slovo newspaper, as the
official gazette of the Ukrainian community in the Autonomous Province of Vojvodina,
is funded by the Executive Council of AP Vojvodina. The Association for Ukrainian
Language, Literature and Culture "Prosveta" was founded in 1989 and it organizes
summer schools of Ukrainian studies in Vojvodina and Ukraine.
CONCLUSION
The division of the SFRY further shattered the homogeneity of the Ukrainian national
community. In addition, frequent migrations and changes of place of residence, a small
number of families in one place, conversion to the Orthodox or Catholic faith, a large
number of mixed marriages, the absence of native-language schools, a small number of
cultural and artistic societies, etc., are the reasons why the third, and especially the
following generation of Ukrainians, born in the former Yugoslavia or Vojvodina, does
not speak their native language. Forgetting the mother tongue also contributes to the
disappearance of the awareness of belonging to one's national community. In these
circumstances, the preservation of the national identity of Ukrainians in Serbia has been
significantly threatened and questioned.
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ABSTRACT
Globally, geotourism is a segment of the tourism market that has experienced one of the
fastest growths in recent years and it is expected that this rapid growth will continue in
the future. In this context, the protection, conservation and exploitation of geomorphosites
become important objectives from the perspective of developing sustainable tourism.
From this perspective, the evaluation of geomorphosites is an important element in terms
of their tourism promotion. This helps us not only to determine their scientific value but
also other additional values.
In this study, we performed an evaluation of the geomorphosites within the PutnaVrancea Natural Park, Romania using assessment methods and criterias recognized by
international standards. The purpose of this study is to highlight the real geotouristic
potential of the area. The studied area represents a protected area of national interest in
Romania, which corresponds to the 5th category (Natural Park) according to the IUCN
(International Union for Conservation of Nature) classification with a diverse landscape
potential, which requires an evaluation of the geomorphosites in order to raise awareness
of its geotouristic value.
The results of this evaluation will be a basis for rethinking the protection and conservation
of the geomorphosites and promoting geotourism activities at local and regional level.
Keywords: geotourism, geomorphosites, criterias, evaluation methods, tourism.
INTRODUCTION
One of the newest concepts in the field of tourism, the geotourism, focuses on promoting
the geological and geomorphological features of the landscape as tourist attractions [1].
Even though tourism and geology are two different fields of study, they can coexist and
can be synthesized in geotourism [2]. The first definition of geotourism belongs to T.A.
Hose, who considers geotourism as "a way of promoting, preserving and understanding
the geological heritage, the tourist exceeding the stage of the simple aesthetic appreciation
of the landscape” [3]. This new part of the tourism market is based on the conservation
of geotourism and geodiversity through a sustainable policy and management, but at the
same time, the geotourism is a broad concept that includes more tourist activities, from
transport and accommodation, to recreational activities. In addition, beyond the economic
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value of geotourism, this activity also has educational purposes, thus informing tourists
on how the environment works, as well as the need to conserve the geotourism heritage
[4], [5], [6], [7].
Recently introduced as an acronym for "geomorphological site", the term
"geomorphosite" [8] can be understood as a landform that has acquired a special value
due to human perception or exploitation [9]. This value may vary depending on the
orientation: scientific, ecological, cultural, aesthetic and/or economic [10]. According to
the narrow definition of the term, a geomorphosite can be any part of the Earth's surface
important for understanding the Earth, climate or life history [10], [11]. Geomorphosites
can be single geomorphological objects or large landscapes and can be affected, modified
or even destroyed by human activities [12].
Most of the studies in the field have focused on the geomorphosites assessment. So far,
several methods have been developed and applied for evaluating geomorphosites, of
which, among the most important are: the method of evaluating the tourist value of
geomorphosites given by the Geography Institute of the University of Laussane
introduced by J.P. Pralong in 2005 [13] and developed by E. Reynard et al. in 2007 [14];
the method proposed at the University of Cantabria in 2005 by V.M. Bruschi and A.
Cendrero [15]; the method developed by the University of Modena and Reggio Emilia
team in 2005 by P. Coratza and C. Giusti [16]; the method developed at the University of
Valladolid in 2005 by E. Serrano and J.J. Gonzalez Trueba [17]; the method given by the
University of Minho in 2005 by P. Pereira and developed in 2007 [18]; the Greek method
proposed by N. Zourous in 2007 [19]; the Slavonic method appeared in 2010 by B. Erhatic
[20] and the Romanian method presented by L. Comănescu et al. in 2011 [21].
The evaluation of geomorphosites aims to establish their value from several points of
view. Any assessment of geomorphosites must answer three basic questions: "What?",
"Why?" and "How?" [11]. Thus, the first question refers to the establishment of the
inventory of geomorphosites that must be evaluated, the second question follows the
objectives for which the evaluation must be performed and the last question relates to the
evaluation method that must be used.
The evaluation of geomorphosites has the final aim, in most of cases, the tourism
promotion, but it can also be used for scientific, educational or ecological purposes.
METHODOLOGY
The study area
The studied area is represented by the Putna-Vrancea Natural Park, a protected area of
national interest with a diverse geomorphological and landscape potential, which covers
a total area of approximately 382 km2, in the northwestern part of the Vrancea county,
occupying 41% of the mountain area of the county. (Fig.1). The study area overlaps most
of the mountain hydrographic basin of the Putna river to which the Mordanu and Goru
massifs are added in the southwestern part [22].
From a geological point of view, as part of the Vrancea Mountains, the Putna-Vrancea
Natural Park is the result of the alpine orogenesis and belongs to the flysch deposits. The
geological composition stands out through a great petrographic and structural
heterogeneity, an aspect that in collaboration with the positive or negative tectonic
movements recorded over time has resulted in a complex relief that favors the existence
of spectacular landscapes [22].
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Figure 1. The geographic location of the study area

Data
The objective of the present study is to generate a method for evaluating the
geomorphosites that will match the best the characteristics of the analyzed area in order
to highlight the geotourism potential.
Starting from the already existing and internationally proven evaluation methodologies,
the present study aims to carry out an evaluation of the geomorphosites, which focuses
on both the classical values of the geomorphosites (scientific, aesthetic, ecological,
cultural), as well as on the aspects which concerns the possible tourist utility of the
geomorphosites or their degree of integrity.
Thus, as a first step, the literature of the field was studied, the available cartographic
materials were consulted and important data from the field was collected.
The next step was to identify and select the geomorphosites for evaluation. This step has
been done by consulting the satellite images, the topographic map, but especially on the
field (field trips).
Once the geomorphosites for evaluation have been identified, a database that contains the
most important attributes of the geomorphosites were created. This will be extremely
useful in the assessment of geomorphosites, but also for the development of future
cartographic materials.
The evaluation was done done according to the criteria presented in Table 1.
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Table 1. The criteria proposed for the evaluation of the geomorphosites
(Source: Comănescu et al. 2011, with modifications and additions by the authors)

Scientific value
PTS
1,5 1,5 -

3-

3-

25

rareness at
national level
rareness in
relation to the
area
degree of
scientific
knowledge on
geomorpholog
ical issues
paleogeograph
ic interest

3-

integrity/intact
ness

3-

use in
educational
purposes
diversity
ecologic value
representative
ness
other
geological
features

2521-

Economic value
PTS
44-

4-

4-

4-

20

infrastructur
e
accessibility

number of
types and
forms of use
(inclusively
touristic)
yearly
visitors
number
economic
potential
(incomes)

Aesthetic value

PTS
4-

20

visibility

Cultural value

PTS
4-

4-

color
contrast

4-

4-

level
difference

2-

4-

landscape
framing

4-

4-

space
structurin
g

4-

2-

20

symbolic
value
cultural
characteristi
cs
iconographic
/literary
representatio
ns
religious
characteristi
cs
historical
characteristi
cs
cultural
manifestatio
ns

Management and
use value

PTS
33-

3-

2-

2-

2-

15

preservation
degree
the intensity
of use
the use of
aesthetic,
cultural and
economic
value
vulnerabil
ity/natural
risks
relationship
with planning
policies
equipment
and support
services

*PTS – maximum points awarded to the criteria

The total value of each geomorphosite was calculated as following:
Vtot = Vs + Ve + Va + Vc + Vmu/100
Vtot – total value of the geomorphosite
Vs – scientific value
Ve – economic value
Va – aesthetic value
Vc – cultural value
Vmu – management and use value

Figure 2. The stages of studying geomorphosites

The evaluation involves the distribution of 100 points (absolute maximum) between the
5 criteria (scientific value, economic value, aesthetic value, cultural value and
management and use value) with their sub-criteria. The total points accumulated by each
geomorphosite following the application of the criteria was divided to 100, so that the
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final value of the evaluated geomorphosite was between 0 (the minimum value) and 1
(the maximum value).
The results obtained by each geomorphosite were classified so that the values obtained
for each criteria can be compared separately. These can be extremely useful in the event
of improving protection measures, but also for tourism promotion.
GIS software was used to produce the mapping materials (Arc Map 10.3).
RESULTS
There were selected for evaluation a number of 8 geomorphosites from the Putna-Vrancea
Natural Park (Table 2, Fig. 3).
Nr.
1.
2.
3.
4.
5.
6.
7.
8.

Table 2. The geomorphosites selected for the evaluation
Name
Type
Cheile Tișiței
areal
Cascada Putnei
areal
Groapa cu Pini
areal
Strâmtura Coza
areal
Cascada din Horn
punctual
Varful Goru
punctual
Vârful Lăcăuți
punctual
Râpa Roșie
areal

“Cheile Tișiței” represents a sector of gorges shaped by the waters of the Tișița River
between the Tisaru Mare Peak and Măgura Râpa Caprei, that is in the lower course of the
Tișița valley. This area also has the quality of protected area, being classified in the
category of mixed nature reserves (hydrogeomorphological, forestry, floristic and
landscape type) according to law no. 5/2000. The spectacularity of the area is imposed by
the tectonic and hydro-erosional fragmentation correlated with the local geology. The
alternation of deep and narrow valleys with depression basins give a canyon appearance,
the width of the gorges alternating between 3 m and 10 m.
The waterfall “Cascada Putnei” is also a protected area of national interest and
corresponds to the 4th category of IUCN, having the status of natural reserve of geological
and landscape type.
The geological and landscape reserve “Cascada Putnei” is located at a distance of 3 km
from Lepșa and represents an area in which the river Putna crosses the outer border of
Vrancea Mountains on a fault line where it creates the current waterfall. In the
downstream of the current waterfall, at about 200 m away, on the left shore of Putna,
there is an old waterfall that became inactive due to the geotectonic movements that
caused a portion of the old riverbed to go down and thus it made Putna change its course
to the right, forming the current riverbed, this phenomenon being unique in Romania.
This waterfall has a spectacular character due to the riverbed, which presents some
features resulting from the selective action of the water (the selective modeling of rocks)
and the tectonization of the geological formations. The water flows rapidly from one
marmite (circular hollows formed by erosion in the riverbed) to another, calming only at
the bottom of the waterfall where a deep basin is formed [23].
The waterfall is about 76 m long, it has an average flow of 9 m3/s and a level difference
around 14 m.
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Figure 3. The location of the analized geomorphosites

“Groapa cu Pini” is another protected area in Putna-Vrancea Natural Park. The
reservation is located on the left side of a sector of the upper course of the Coza River
and is home to geological structures with important paleontological and landscape
elements. The reservation is noticeable by the yellow-gray-reddish colors and the lower
and upper Tisaru layers that show marks of fossil fauna.
“Stramtura Coza” is a complex geomorphosite located also in an sector of the Coza River,
downstream of Groapa cu Pini. This is a geomorphological and landscape type
reservation, evidenced mainly by the faulted structure of the layers, which, in
corroboration with the surface erosion, results in successions of beautifully colored soil
layers that make up a spectacular landscape.
“Cascada din Horn” or “Cascada Mioarele”, as it is also called by the locals, is a waterfall
of about 25 m high located on an affluent of the Coza River. The waterfall is located in a
picturesque place and stands out through the fact that the water does not touch the rocky
wall.
The peaks of Lăcăuți and Goru represent the highest peaks in the Putna-Vrancea Natural
Park (1776.7 m, respectively 1784.6 m) and at the same time some very good viewpoints.
Placed on the northwest-southeast direction, the Lăcăuți-Goru Mountains are made of
hard sandstone and correspond to a maximum elevation axis from the Carpathian Curves.
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In addition, Goru Peak is included in the nature reserve of Mount Goru, which occupies
the western slope of the massif [22].
Scientific value
PTS
11,5 -

3-

3-

25

rareness at
national level
rareness in
relation to the
area
degree of
scientific
knowledge on
geomorpholog
ical issues
paleogeograph
ic interest

2,5 -

integrity/intact
ness

2-

use in
educational
purposes
diversity
ecologic value
representative
ness
other
geological
features
23

2521-

Table 3. The evaluation of the geomorphosite nr. 1

Economic value
PTS
23-

2-

2-

2-

20

infrastructur
e
accessibility

number of
types and
forms of use
(inclusively
touristic)
yearly
visitors
number
economic
potential
(incomes)

Aesthetic value

PTS
4-

20

visibility

Cultural value

PTS
2-

20

4-

color
contrast

4-

3-

level
difference

0,5 -

3-

landscape
framing

2-

3-

space
structurin
g

2-

0,5 -

11

religious
characteristi
cs
historical
characteristi
cs
cultural
manifestatio
ns

PTS
2,5 2-

2-

1,5 -

1-

1-

11

17
72 pts
0.72

Total value:

symbolic
value
cultural
characteristi
cs
iconographic
/literary
representatio
ns

Management and
use value
15

preservation
degree
the intensity
of use
the use of
aesthetic,
cultural and
economic
value
vulnerabil
ity/natural
risks
relationship
with planning
policies
equipment
and support
services

10

Located on a sector of the right slope of the Putna River downstream from the confluence
with the Coza River, “Râpa Roșie” is a geomorphological type reserve with a relief
characterized by steep slopes and weakly cohesive deposits that were strongly fragmented
by the hydro-erosional processes. Thus, the relief of the reservation is dominated by forms
such as canyons, towers or funnels, which give the landscape a pseudocarastic
appearance, very spectacular.
Scientific value
PTS
1,5 1,5 -

3-

3-

25

rareness at
national level
rareness in
relation to the
area
degree of
scientific
knowledge on
geomorpholog
ical issues
paleogeograph
ic interest

Table 4. The evaluation of the geomorphosite nr. 2

Economic value
PTS
34-

2-

3-

20

infrastructur
e
accessibility

number of
types and
forms of use
(inclusively
touristic)
yearly
visitors
number

Aesthetic value

PTS
4-

20

visibility

Cultural value

PTS
3-

4-

color
contrast

4-

4-

level
difference

0,5 -

2-

landscape
framing

2-

20

symbolic
value
cultural
characteristi
cs
iconographic
/literary
representatio
ns
religious
characteristi
cs

Management and
use value

PTS
2,5 2,5 -

2,5 -

1-

15

preservation
degree
the intensity
of use
the use of
aesthetic,
cultural and
economic
value
vulnerabil
ity/natural
risks

505

Socio-economic geography

2,5 -

integrity/intact
ness

3-

use in
educational
purposes
diversity
ecologic value
representative
ness
other
geological
features
23

1,5 421-

3-

economic
potential
(incomes)

2-

PTS
11,5 -

3-

3-

25

rareness at
national level
rareness in
relation to the
area
degree of
scientific
knowledge on
geomorpholog
ical issues
paleogeograph
ic interest

2,5 -

integrity/intact
ness

2-

use in
educational
purposes
diversity
ecologic value
representative
ness
other
geological
features
21

1,5 420,5 -

15

PTS
1,5 1,5 -

3-
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25

rareness at
national level
rareness in
relation to the
area
degree of
scientific
knowledge on

historical
characteristi
cs
cultural
manifestatio
ns

Table 5. The evaluation of the geomorphosite nr. 3

Economic value
PTS
12-

1-

1-

1-

20

infrastructur
e
accessibility

number of
types and
forms of use
(inclusively
touristic)
yearly
visitors
number
economic
potential
(incomes)

Aesthetic value

PTS
3-

20

visibility

Cultural value

PTS
3-

20

4-

color
contrast

3-

level
difference

0,5 -

3-

landscape
framing

2-

2-

space
structurin
g

3-

4-

0,5 -

6

symbolic
value
cultural
characteristi
cs
iconographic
/literary
representatio
ns
religious
characteristi
cs
historical
characteristi
cs
cultural
manifestatio
ns

PTS
12-

1-

20

infrastructur
e
accessibility

number of
types and
forms of use

Aesthetic value

PTS
3-

20

visibility

4-

color
contrast

3-

level
difference

1,5 -

Cultural value

PTS
24-

0,5 -

20

symbolic
value
cultural
characteristi
cs
iconographic
/literary

relationship
with planning
policies
equipment
and support
services

11

Management and
use value

PTS
2,5 1-

1-

1,5 -

0,5 -

0,5 -

13

15
62 pts
0.62

Table 6. The evaluation of the geomorphosite nr. 4

Economic value

1-

12

16
77 pts
0.77

Total value:

Scientific value

2-

0,5 -

Total value:

Scientific value

space
structurin
g

15

preservation
degree
the intensity
of use
the use of
aesthetic,
cultural and
economic
value
vulnerabil
ity/natural
risks
relationship
with planning
policies
equipment
and support
services

7

Management and
use value

PTS
2,5 1-

1-

15

preservation
degree
the intensity
of use
the use of
aesthetic,
cultural and
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geomorpholog
ical issues

(inclusively
touristic)

3-

paleogeograph
ic interest

1-

2,5 -

integrity/intact
ness

1-

1,5 -

use in
educational
purposes
diversity
ecologic value
representative
ness
other
geological
features
19

1,5 220,5 -

yearly
visitors
number
economic
potential
(incomes)

representatio
ns
3-

landscape
framing

2-

2-

space
structurin
g

2-

0,5 -

6

Scientific value
PTS
0,5 1,5 -

2-

1,5 -

25

rareness at
national level
rareness in
relation to the
area
degree of
scientific
knowledge on
geomorpholog
ical issues
paleogeograph
ic interest

2,5 -

integrity/intact
ness

1-

use in
educational
purposes
diversity
ecologic value
representative
ness
other
geological
features
12

0,5 110,5 -

Table 7. The evaluation of the geomorphosite nr. 5

Economic value
PTS
11-

1-

0,5 -

0,5 -

20

infrastructur
e
accessibility

number of
types and
forms of use
(inclusively
touristic)
yearly
visitors
number
economic
potential
(incomes)

Aesthetic value

PTS
3-

20

visibility

Cultural value

PTS
3-

4-

color
contrast

4-

4-

level
difference

0,5 -

3-

landscape
framing

2-

2-

space
structurin
g

2-

0,5 -

4
Total value:

16
50 pts
0.50

1,5 -

0,5 -

0,5 -

11

15
58 pts
0.58

Total value:

religious
characteristi
cs
historical
characteristi
cs
cultural
manifestatio
ns

economic
value

20

symbolic
value
cultural
characteristi
cs
iconographic
/literary
representatio
ns
religious
characteristi
cs
historical
characteristi
cs
cultural
manifestatio
ns

12

vulnerabil
ity/natural
risks
relationship
with planning
policies
equipment
and support
services

7

Management and
use value

PTS
21-

1-

1-

0,5 -

0,5 -

15

preservation
degree
the intensity
of use
the use of
aesthetic,
cultural and
economic
value
vulnerabil
ity/natural
risks
relationship
with planning
policies
equipment
and support
services

6
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Scientific value
PTS
0,5 1-

1,5 -

2-

25

rareness at
national level
rareness in
relation to the
area
degree of
scientific
knowledge on
geomorpholog
ical issues
paleogeograph
ic interest

3-

integrity/intact
ness

1-

use in
educational
purposes
diversity
ecologic value
representative
ness
other
geological
features
16

150,5 0,5 -

Table 8. The evaluation of the geomorphosite nr. 6

Economic value
PTS
0,5 0,5 -

1-

0,5 -

0,5 -

20

infrastructur
e
accessibility

number of
types and
forms of use
(inclusively
touristic)
yearly
visitors
number
economic
potential
(incomes)

Aesthetic value

PTS
4-

PTS
0,5 1-

1,5 -

2-

25

rareness at
national level
rareness in
relation to the
area
degree of
scientific
knowledge on
geomorpholog
ical issues
paleogeograph
ic interest

2-

integrity/intact
ness

1-

use in
educational
purposes
diversity
ecologic value
representative
ness

120,5 -

508

visibility

PTS
4-

20

4-

color
contrast

4-

level
difference

0,5 -

4-

landscape
framing

1-

4-

space
structurin
g

1-

3-

0,5 -

3

symbolic
value
cultural
characteristi
cs
iconographic
/literary
representatio
ns
religious
characteristi
cs
historical
characteristi
cs
cultural
manifestatio
ns

Table 9. The evaluation of the geomorphosite nr. 7

Economic value
PTS
20,5 -

2-

0,5 -

1-

20

infrastructur
e
accessibility

number of
types and
forms of use
(inclusively
touristic)
yearly
visitors
number
economic
potential
(incomes)

Aesthetic value

PTS
4-

20

visibility

Management and
use value

PTS
31-

1-

2-

0,5 -

0,5 -

10

20
57 pts
0.57

Total value:

Scientific value

20

Cultural value

Cultural value

PTS
3-

4-

color
contrast

3-

4-

level
difference

0,5 -

4-

landscape
framing

1-

3-

space
structurin
g

1-

0,5 -

20

symbolic
value
cultural
characteristi
cs
iconographic
/literary
representatio
ns
religious
characteristi
cs
historical
characteristi
cs
cultural
manifestatio
ns

15

preservation
degree
the intensity
of use
the use of
aesthetic,
cultural and
economic
value
vulnerabil
ity/natural
risks
relationship
with planning
policies
equipment
and support
services

8

Management and
use value

PTS
22-

2-

2-

1-

1-

15

preservation
degree
the intensity
of use
the use of
aesthetic,
cultural and
economic
value
vulnerabil
ity/natural
risks
relationship
with planning
policies
equipment
and support
services
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0,5 -

other
geological
features
12

6
Total value:

Scientific value
PTS
11,5 -

3-

3-

25

rareness at
national level
rareness in
relation to the
area
degree of
scientific
knowledge on
geomorpholog
ical issues
paleogeograph
ic interest

2,5 -

integrity/intact
ness

2-

use in
educational
purposes
diversity
ecologic value
representative
ness

232-

9

19
56 pts
0.56

10

Table 10. The evaluation of the geomorphosite nr. 8

Economic value
PTS
23-

2-

1,5 -

1,5 -

Aesthetic value

20

infrastructur
e
accessibility

number of
types and
forms of use
(inclusively
touristic)
yearly
visitors
number
economic
potential
(incomes)

PTS
3-

20

visibility

Cultural value

PTS
2-

3-

color
contrast

4-

3-

level
difference

0,5 -

3-

landscape
framing

2-

2-

space
structurin
g

2-

0,5 -

20

symbolic
value
cultural
characteristi
cs
iconographic
/literary
representatio
ns
religious
characteristi
cs
historical
characteristi
cs
cultural
manifestatio
ns

Table 11. The geomorphosites ranking

Management and
use value

PTS
2,5 1-

1-

1-

0,5 -

1-

15

preservation
degree
the intensity
of use
the use of
aesthetic,
cultural and
economic
value
vulnerabil
ity/natural
risks
relationship
with planning
policies
equipment
and support
services

Nr.

Name

Scientific
value

Economic
value

Aesthetic
value

Cultural
value

Tot.
pts.

Ev.
score

Rank

1.
2.
3.
4.
5.
6.
7.
8.

M
&
U

Cheile Tișiței
Cascada Putnei
Groapa cu Pini
Strâmtura Coza
Cascada din Horn
Varful Goru
Vârful Lăcăuți
Râpa Roșie

23
23
21
19
12
16
12
21

11
15
6
6
4
3
6
10

17
16
15
15
16
20
19
14

11
12
13
11
12
10
9
11

10
11
7
7
6
8
10
7

72
77
62
58
50
57
56
63

0.72
0.77
0.62
0.58
0.50
0.57
0.56
0.63

2
1
4
5
8
6
7
3
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Figure 4 The evaluation of the geomorphosites

As a result of the assessment, the maximum value was 0.77 and was obtained by the
geomorphosite with the number 2 (Cascada Putnei) and the minimum value was recorded
by the geomorphosite with the number 5 (Cascada din Horn), which obtained the total
value of 0.5.
CONCLUSIONS
It can be observed that the aesthetic value registered high values for all the analyzed
geomorphosites, an important aspect for the eventuality of the tourist exploitation of these
objectives. With a few exceptions, the scientific value represented a large part of the total
value of the geomorphosites, which indicate their great importance from a scientific point
of view. Regarding the cultural value, also an important aspect for the eventual tourist
utility, it matters a lot that the area analyzed is under the influence of the cultural region
known as the “Țara Vrancei”.
It should be noted, that most of the geomorphosites have obtained low scores for the
economic value, mostly due to the lack of infrastructure and poor accessibility, but also
for the management and use value.
Given that the analyzed geomorphosites are part of a protected area (some of them even
have the status of independent nature reserves), they enjoy a favorable legislative
framework, which positively influences their degree of protection.
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Thus, following the assessment of the geomorphosites from the Putna-Vrancea Natural
Park, we can say that the analyzed area possesses an important geotouristic heritage that
is not exploited to its true value, in this way, being necessary investments in infrastructure,
but also an efficiency of the current promotion modalities. .
The proposed evaluation method was applied in Putna-Vrancea Natural Park in order to
highlight the geotouristic value of the geomorphosites in this area, as well as to obtain a
basis for rethinking the protection measures and promoting geotourism at the region level.
Also, the proposed methodology together with other established methodologies [24],
[25], [26] can contribute to the improvement of the management plans regarding the
efficient exploitation of the local economic resources (implicitly the tourist ones).
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ABSTRACT
The objectives of this paper are: theoretical and methodological development of a
framework to study gambling as the tourist habitus, the empirical research on the network
of casinos in Belgrade, and the secondary data analysis (Institute of Public Health, NGOs,
tourism market research). Theoretically, the subject of our study - gambling as the tourist
habitus, is observed from the context of the development process of the semi-peripheral
chaotic city. The initial hypothesis is as follows: Through a developed network of casinos,
the gambling industry promotes gambling as the tourist habitus, thereby on the one hand,
generating the accumulation of economic capital, and on the other hand, causing mostly
invisible social risks at the periphery of global capitalism. The systematic and negative
impact of the gambling industry produces economic growth, favours the private interest
of large capital, and from the society perspective it destroys public health, individuals’
and families’ health, increases social pathology conditions and addiction rate, exploitation
of leisure time, crime, destabilizes marriage and family, impoverishes family, and causes
violence against women. The theoretical framework includes the neo-Marxist theory by
David Harvey, Manuel Castells and Henri Lefebvre, and the practice theory by Pierre
Bourdieu. The empirical research was conducted based on the website presentations of
the gambling houses, betting houses and casinos in Belgrade. This paper presents the
results in accordance with the proposed network of indicators: the data confirm that the
gambling industry produces economic growth, as well as numerous and devastating social
consequences.
Key words: gambling industry, habitual gambling, social development, family
INTRODUCTION
The change in social norms about gambling has led to a change in the position and role
of gambling in society - it used to be an illegal activity, while today it is legal and
perceived as entertainment (Gaillard, 1993), as well as the legal and legitimate segment
of the global tourism industry. This change in the perception of gambling produces
ambivalent feelings about it: although gambling has been defined by the World Health
Organization as an impulse control disorder and addiction, from the perspective of
modern neoliberalism and the ideology of economic growth, gambling is seen as an
expanding industry, and a growing sector in Europe (Alice Rap, 2013). Moreover,
gambling has negative social consequences that are exacerbated in vulnerable and
unstable societies: although this problem also exists in the multinational capital centres
such as Canada or England, gambling has a greater negative impact on semi-peripheral
societies, whose population is impoverished and unemployed, which is the case with
Serbia.
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LITERATURE REVIEW
The gambling issue has been recognized and studied in projects at the EU level in order
to perform the drug policy reform. The name of this project is ALICE RAP (Addiction
and Lifestyles in Contemporary Europe - Reframing Addictions Project), whose results
show that habitual gambling exists in Europe: people mostly gamble casually, almost 6080% of the population gamble regularly; gambling activity is more present in men; [12],
[14], [15], [16] however, the younger population as well as the middle class women are
beginning to be more and more engaged in gambling activity (Reith, 2007). There is also
a strong predisposition for excessive gambling, which leads to the impulse control
disorder, and is called pathological or problem gambling (American Psychiatric
Association, 1994; according to [13]). There has lately been an increase in the legal types
of gambling in many countries, due to the public's positive attitude to gambling, who see
gambling as a form of entertainment, as the industry that produces more jobs and
increases national income, and it is in the interest of individual cities to strengthen tourism
and economic development (Bjelde, Chromy and Pankow, 2008; according to [13]).
THEORETICAL APPROACH
According to the neo-Marxist theory, the social and space reproduction occurs due to
capital accumulation. The crucial idea proposed by Harvey [3], [5], Castells [2] and
Lefebvre [7] is the concept of the Production of Space. The emphasis is on the role of
space in the reproduction of capitalist relations. In the process of society reproduction,
the habitus, which is the main concept in Pierre Burdieu's theory [1], is seen as the
mediating term, and it represents subjective features, coercive experiences and
dependence that are unconsciously embedded and inscribed into the patterns of everyday
life and the use of tourism space. In this time of globalization, semi-peripheral Belgrade
is strategically oriented towards the global market and the interests of multinational
corporations, thus promoting a reductionist and functionalist strategy of city development
[9], which leads to the contradiction between the economic growth and social
development. The primary goal of post-socialist cities is to break barriers to market entry
and to become competitive, which is reduced to deregulation. Post-socialist cities use the
chaotic model of development [11], which leads to the radical differentiation of the
economic and social spheres [10]. In regards to Belgrade development, the focus is on
economic goals, European integration and foreign direct investment: strategic
development depends on competitiveness, increase of financial resources, tax revenue,
and favourable investment climate (SRBG, 2008:53). The city implements the “strategy
of promoting urban consumption space and the city is presented as a place suitable for
business and leisure”, resulting in uncontrolled commercialization of urban space,
reduced quality and number of public services and spaces, and the increase in sociospatial inequality [9].
RESEARCH HYPOTHESES
The aim of this paper is to develop a theoretical and methodological framework which is
to be used to study gambling as the tourist habitus, and to conduct the empirical research
on the network of casinos in Belgrade. The initial hypothesis: through a developed
network of casinos, the gambling industry promotes gambling as the tourist habitus,
thereby on the one hand, generating the accumulation of economic capital, and on the
other hand, mostly invisible social risks at the periphery of global capitalism. The
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systematic and negative impact of the gambling industry produces economic growth,
favours the private interest of large capital, and from the society perspective it destroys
public health, individuals’ and families’ health, increases social pathology conditions and
addiction rate, exploitation of leisure time, crime, destabilizes marriage and family,
impoverishes family, and causes violence against women. Gambling is part of the
habitual, imposed tourist habits, the patterns of everyday life, the use of tourist space that
creates common tourist practices and coercion and addiction in leisure time. Gamblingbetting as the tourist habitus is a consequence of the systematic activity by the gambling
industry (GI), and a reductionist and functionalist strategy of city development, and it
thereby causes the collapse of the city’s role as a permanent place of residence, and on
the one hand, it triggers the creation of the risky city, and on the other hand the creation
of the quasi-tourist space, quasi-leisure time and quasi-tourist city. The gambling industry
participates in the (re)production of social inequalities and contradictions, as well as in
the exploitation of the periphery, in two ways: on the one hand, the role of the city as a
permanent place of residence is collapsing; its residential, educational, health, production,
and leisure roles are also degrading; social pathological conditions and addictions start to
develop, as well as the unfavourable patterns of socio-spatial development; the use value
of the city space is decreasing, the poverty of families and households is increasing, as
well as of crime, family instability, of the debt crisis risk, while the discrimination against
women and gender inequality are on the rise. On the other hand, the quasi-tourism role of
Belgrade as a city suitable for the gambling industry business is getting stronger: the
quasi-tourist gambling role gradually overshadows the rest of the city roles, and the city
becomes a quasi-tourist city, a city of tourist spectacle and tourist pseudo-events, and
generates the production of social space adapted and subordinated to the needs of the
global gambling industry.
The notion of habitus, perceived as socially-conditioned and imposed behaviour, is a link
between the social reproduction of inequality, poverty and precariousness. In this way,
the process of commodification and commercialization of urban space is strengthened the space is used to generate profit, there is no protection of the public interest, and no
democratic cultural space of high use value exists; what is left is a gamblingized tourist
space of high market value but also of high social risks.
RESEARCH METHOD
The goal of this paper is to develop the theoretical and methodological framework which
is to be used to study gambling as the tourist habitus, as well as to conduct the empirical
research on the network of casinos in Belgrade. However, the study of gambling as an
industry and as a habitus is difficult in epistemological, theoretical and methodological
terms for several reasons. First of all, there are no social studies on this topic, therefore,
this is a pioneer research which has the opportunity to take the first steps in this field.
Moreover, since gambling is still partly illegal and criminalized, it is difficult to obtain
data as it is unsystematic and sparse. Furthermore, this is a relatively recent phenomenon
in the restructured post-socialist society of Serbia. Due to all of the above facts, the data
that is indirectly related to the phenomenon studied will be used very frequently. Data
sources. Data from primary and secondary sources. The data from the primary sources
are the original data directly collected for the first time for the purpose of studying this
specific issue. Types of data - quantitative and qualitative (in the form of text,
observation).
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Data sources: data from The Statistical Office of the Republic of Serbia, Institute of Public
Health Batut, Tourism Development Strategy, Belgrade Development Strategy, NGO
data, tourism market research. Indirectly collected data – the data available on the
websites of the gambling associations, as well as on the portals of individual companies
where gambling practices exist; newspaper articles related to the problem that is being
studied. The collection, processing, analysis and synthesis of the data on the network of
casinos in Belgrade were performed by the author of this paper during January 2020. The
analysis included all of the casinos/betting houses/gambling houses in Belgrade, whose
data can be found on the Internet.
Data analysis methods: the analysis of data from primary sources and secondary data
analysis; critical analysis. Variables: For the purposes of this paper, a network of
indicators was created, which is actually the proposal for the study of gambling from the
sociological perspective. These indicators can be divided into three groups: indicators of
tourism industry (TI) development, indicators of gambling industry (GI) development,
and the indicators of gambling as the tourist habitus, including the negative consequences
of habitual gambling. The indicators of tourism industry (TI) development: the number
of tourists, number of employees that work in tourism industry, tourism revenue, foreign
currency inflow from tourism. The indicators of gambling industry (GI) development: the
institutionalization of the GI in Serbia, the estimated share of the GI revenue to the total
tourism revenue, the estimated GI income, the GI network – casinos/betting
houses/gambling houses, the number of GI employees, the number of casinos compared
to the overall population. Gambling as the habitus: research on the consequences of
gambling, estimated number of gamblers – estimated number of pathological gamblers –
addicts; efforts to organize and mobilize public institutions and NGOs to combat the
consequences of gambling, reactions by the local community and civil society
organizations, organized tourist visits for gambling, the profile of tourists interested in
GI, socially responsible GI business; social consequences of gambling - young people
and children start to engage in habitual gambling, divorces, violence against women,
destruction of individuals and families public health, destabilization of marriage and
family, crime.
RESULTS AND DISCUSSION
Tourism industry
Being one of the most dynamic industries in the world, tourism is in line with Belgrade's
efforts to “be competitive with European cities” [17]. Belgrade's tourism industry is
perceived as an emerging industry, including the inevitable betting houses, which have
become the only “factories“ that generate revenue {1}. Belgrade intends to retain the
image of the tourist city, therefore, the investment in the tourism industry is the backbone
of the city's development strategy, given that “Belgrade’s revenue depends on tourism”
{2}. The studies on tourist arrivals and overnight stays in Belgrade show an increase in
foreign tourist visits and overnight stays after the year 2000 [8], which is when the
legalization of the gambling market and the institutionalization of the gambling industry
started. These two events can be linked and viewed as indicators of the two mutually
conditioned phenomena - the development of the tourism and gambling industry. In 2017,
tourism revenue in Serbia was 1.2 billion euros (almost $ 1.5 billion), with the capital city
generating around 750 million euros off this amount, which is around 60% of its total
revenue, according to the data available to the Tourist Organisation of Belgrade and based
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on the data from the National Bank of Serbia {3}. The total foreign currency inflow from
tourism in 2015 was $ 1.048 million. Between 2007 and 2015, foreign currency inflow
from tourism increased by 97.4%, with an average annual growth rate of 108%.
Gambling industry
The institutionalization of the gambling industry and the legalization of the gambling
market in Serbia: The games of chance are treated as a type of entrepreneurship, and the
Games of Chance Act was passed in 2004. According to the scarce data available, the
estimated revenue from gambling tourism in Serbia in 2015 was $500 million {4}.
Moreover, the data available do not allow us to estimate how much of this $500 million
amount was the inflow by foreign citizens, and how much by the citizens of Serbia.
Due to the high income from tourism in Serbia, there is a strategic orientation towards the
gambling market and the interests of gambling corporations, that is, the promotion of the
reductionist and functionalist development strategy not only of the city of Belgrade, but
also of mountain tourism centres such as Tara, Golija and Uvac {5}. According to the
Serbia Association of Gaming Organizers, Serbia is in the 19th position in Europe based
on the number of legal casinos compared to the total population {6}. There is no official
data on casino revenues, which is partly due to the connection between crime and
gambling industry. However, according to the official statements by Tourism Ministry
employees in 2017, domestic casinos revenue accounts for a fifth of the total tourism
revenue {7}, which is due to the fact that foreigners come to Belgrade in organized groups
to gamble {8}. According to the data from the Ministry of Finance - The Games of Chance
Administration department published in the Progress Report, which was updated on 14th
January 2020, as of 31st December 2005, there are 31,305 slot machines in Serbia, and
2,110 pay-out betting and gambling sites.
According to the data of the Statistical Office of Serbia from 31/01/2020 {9}, out of the
total of 2,202,635 people employed, there are 10,616 people working in the “betting and
gambling” industry, meaning that the number of employees that work in the
institutionalized gambling industry is the same as one third of agricultural workers
(31,000), more than one third of those employed in oil and gas exploitation (26,409),
slightly more than the number of people that work in the coal industry (13,757), almost
the same as the mining industry (10,652), around three times more than the number of
people working in Srbijagas (3,988), 40% more than the number of people working in the
Oil Industry of Serbia (6,120), twice more than the number of the Smederevo steel plant
employees (4,908), around 40% more than the number of people working in libraries,
archives, museums and galleries (6,859), more than there are people engaged in the
creative, arts and entertainment activities (9,803), more than the number of employees
engaged in sports, entertainment and recreational activities (10, 081), and almost the same
number of employees as in the scientific research and development (10,567). However,
the position of GI employees, as well as the position of the companies themselves is seen
as unstable and risky in the banking market; in cases of loan approval they are considered
high-risk clients {10}.
Cooperation between the GI and the institutions of society and city government is
developing, as well as between the GI and educational institutions, student organizations,
the labour market, and the GI is employing a significant portion of the relatively educated
workforce. The educational structure of GI employees is also very specific - more than
one third of these employees have university degree, and this number includes 100 IT
professionals with the highest references. According to the data from the Serbia
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Association of Gaming Organizers, through their collaboration with other participants in
the value chain - primarily suppliers - each direct GI employee collaborates with seven
more jobs in other industries, which is a total of 91,000 jobs. If we include family
members as well, that is around 365,000 people {11}. Of particular concern is the fact
that the games of chance organizers engage in the development of software to support the
games they organize, which is why they also collaborate with the eminent higher
education institutions founded by the Government of the Republic of Serbia, and with
student organizations. For example, Mozzart Company has a scholarship program for the
most successful undergraduate and master’s students and supports young talents, students
of analytics, statistics, and software engineering. They also organize the “Career Path”
program in order to introduce the students with the latest software solutions, modern
marketing, statistical, analytical and other tools, and offer job opportunity for the best of
them {12}.
The network of companies that organize games of chance in casinos/gambling
houses/betting houses in Belgrade is seen as a commercialized - gamblingized space,
more developed than the educational institutions: they include 2 state universities, and
201 elementary and 87 high schools {13}, and as many as 525 gambling establishments.
The network, which is owned by 24 gambling and betting companies, for the most part
includes the facilities that are part of the Mozzart betting company (130) {14}, as well as
Maxbet (79) {15}, Meridian (70) {16}, Planet win 365 (48) {17}, Soccer (43) {18},
Admiral (24) {19}, Tas bet (27) {20}, Pin bet (28) {21}, Octagon bet (13) {22}, while
less than 10 facilities are owned by Balkan bet {23}, Brazil bet {24}, Merkur {25},
Zerobet {26}, Macao {27}, Astra {28}, Game pub {29}, Coloseum bet {30}, Eldorado
slot klub {31}, Winner club {32}, Eliot slot klub {33}, Revel slot klub {34}, and four by
Casina {35}. From the aspect of the overall population, there is one casino in Belgrade
on every 3 162 inhabitants. In this way, the market space adapted and subordinated to the
needs of the global gambling industry is developed, Belgrade is seen as a commodity in
the gambling market, which further causes the collapse of the social space and the initial
role of the city.
Gambling as the habitus
If data from the National Survey on Lifestyle of the Serbian Population - Use of
Psychoactive Substances and Games of Chance are subjected to secondary analysis, we
will obtain the data indicating a very dramatic practice and showing that gambling is the
habitus, which causes addiction in the population between 18 and 64 years of age: the
most common gambling activity is the lottery (lotto, bingo, scratch cards), almost every
other resident of Serbia practices it from time to time, every third person during the past
year, and 17.3% of the people over the past month. Sports betting is practiced by 17.2%
of the population during their life, 13.1% engaged in it last year and 10% last month. Slot
machines are used by 5.5% of the population over their lifetime. Lottery is an activity that
all genders and age groups equally practice, while other forms of gambling are more
common in the male population [6]. The high frequency of this practice supports the
hypothesis that habitus exists, that is, this pattern of behaviour is widely present.
If we shift the focus from the actual gambling practice to the estimated number of addicts,
the data is even more striking and speak of a strong collapse of public health and public
interest, the collapse of the role of health in society: the analysis of the estimated number
of addicts at the national level shows that 3.7% of the adult population in Serbia is at risk
of some form of gambling, 1.1-2.0% of them have a moderate and higher risk of gambling
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(problem gambling), and 0.3-0.7% of them are high-risk gamblers (pathological
gambling). The data are subject to extrapolation to the population between 18 and 64
years of age, and it is estimated that between 51,000 and 93,000 people have gambling
issues, with 14,000 to 33,000 of them being pathological gamblers. People who play
certain casino games, on slot machines or online are at the greatest risk - approximately
50% of those who played some of these games over the past 12 months are at some risk
of problem gambling [6]. According to a 2016 study, the Institute of Public Health found
that there were around 45,000 pathological gamblers and those at serious risk of becoming
one. Moreover, during the second semester of the 2017/18 school year, the Institute for
Public Health conducted a survey on the health behaviour of school-age children as part
of an international survey in 101 primary and secondary schools in Serbia, and obtained
horrifying results, according to which almost every third high school student is a gambler
{36}! This alarming information is related to the fact that there are many schools close to
which it is very easy to open a casino, so the Protector of Citizens urged cities and
municipalities in Serbia to increase the distance between the casinos and schools, and
headlines appear in the newspaper saying “Poker during school recess” {37}, “They steal
and borrow money to gamble” {38}. There is a medicalisation and psychologization of
the gambling issue and its consequences, which is, paradoxically, part of the concept of
socially responsible business of the gambling industry! The gambling industry itself, in
collaboration with the Belgrade city government, is involved in this process: in April
2010, the Grand Casino Belgrade signed a protocol on collaboration with the City
Assembly on the introduction of a call centre, an SOS line for pathological gamblers and
other addictions, and on the project of pathological gambling prevention called
“Gambling with life is not a game“. The project assumes that gambling is an individual’s
issue: although eminent psychologists are involved, the problem is not presented as
systemic. The Grand Casino website shows the research findings initiated by the City of
Belgrade, as well as the SOS line number {39}. The initial hypothesis is also supported
by the data provided by the association of hoteliers and restaurateurs of Serbia, according
to which there are many tourists who come to Belgrade for gambling, mostly from
Turkey, Israel, Greece, because in these countries this kind of entertainment is banned:
while Turks and Israelis come in organized groups, Greeks, residents of the Republic of
Srpska and Montenegro come individually {40}. The civil sector is also involved in
solving the problem of habitual gambling with devastating consequences: a nongovernmental organization has been established - an SOS centre to help pathological
gamblers and their families, according to which gambling is a growing mental health
disease worldwide {41}. According to the NGO “Herc-Fund for the prevention of
pathological gambling”, 3 500 000 citizens in Serbia engage in some kind of gambling,
encouraged by the State Lottery of Serbia and Radio Television of Serbia and Pink
television {42}. It is estimated that one in five people who show an interest in gambling
becomes a pathological gambler – which means that around 700 000 Serbian citizens are
at risk, which is considered to be a true “pathological gambling epidemic”. According to
the Day Hospital for Addiction Treatment, until a few years ago, most patients were
alcohol addicts, while in recent years, the majority of patients (50%) are pathological
gamblers. Although the statistical data show that the ratio between men and women as
pathological gamblers is 3:1, men actually make up 99% of the treated pathological
gamblers at the clinic {43}. The social consequences of gambling are very negative and
hardly visible, and mainly related to the collapse of public health, the health of individuals
and families, the escalation of social pathological conditions and addiction, poverty,
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crime, marriage and family destruction, violence against women and children, risk of
homelessness. According to the Gambling Prevention Fund data from 2009, 70 gamblers
in Serbia owed a total of 1.5 million euros. The Pathological Gambling Prevention Fund
is being addressed by people who owe tens of thousands of euros, and their gambling
debts are growing at an enormous rate due to usurious interest rates and they cannot repay
them. Furthermore, the number of crimes related to gambling debts is on the rise {44}.
The civil Sector – that is, the “Um Sabac” Youth Association organized the gathering of
signatures for a petition {45} in May 2019 against the gambling industry in Sabac, that
is, to ban casinos and betting houses in the central part of the city {46}. Gambling as the
habitus is also the cause of increasing divorce rates: since gambling is predominant among
men, it disrupts family roles, endangers the existential position of families, resulting in
divorce, so there are news articles saying that “Men from Jagodina lose their marriage
due to poker and sports betting”. Based on the data provided by the Centre for Social
Work, couples from Jagodina are most often getting divorced recently because husbands
spend money in the local betting houses and casinos, or at poker machines {47}, so in
2008 there was an increase in divorce rates by around 250%. Habitual gambling is the
cause of the most drastic forms of physical violence against women who have had to seek
protection: According to the Women’s Safe House, family budget spending patterns and
the needs of a new-born child can reduce the amount of money a husband and father can
use for gambling: “Ever since our son was born, he has become aggressive because most
of the family budget is spent on the child“ {48}, which is why losing in gambling can be
the trigger for physical violence against the wife and children: “... if he had no luck in
gambling, he would turn into a beast - he would break everything in the house and
threaten to kill us. He once imagined that our son was bringing him “bad luck“ because
the child happened to be in the room when the football team he was betting on lost the
game and he severely beat our son {49}”. This paper primarily wants to emphasize the
problematization of gambling as a phenomenon that also depends on the tourism industry,
and affects the public health and family. The results of this paper are complementary to
the domestic and foreign studies, however, unlike the previous studies, this research
analyses this issue in the social context and analyses the hidden social consequences of
economic growth.
CONCLUSION
In accordance with the research goal, the paper used a theoretical framework to study
gambling as the tourist habitus, in the context of the critical neo-Marxist theory.
Moreover, a system of indicators was developed as well, consisting of the indicators of
tourism industry (TI) development, indicators of gambling industry (GI) development,
and the indicators of gambling as the tourist habitus, and the negative consequences of
habitual gambling. The hypothesis was confirmed that the gambling industry, through a
developed network of casinos, turns gambling into the tourist habitus, thus generating
economic growth and accumulation of economic capital. On the one hand, it favours the
private interests of large capital, while on the other hand it causes serious and mostly
invisible social risks at the periphery of global capitalism - the addiction diseases,
destruction of the public health of individuals and families, destabilization of marriage
and family, it impoverishes family, causes violence against women, crime, and the
exploitation of leisure time. The secondary data analysis supports the initial hypothesis:
the economic growth happened as a result of the increase in arrivals and overnight stays
of foreign tourists after 2000, as well as the legalization of the gambling market and the
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institutionalization of the gambling industry, growth in tourism revenues, where 60% of
it comes from Belgrade; growth of total foreign currency inflow from tourism; high
estimated revenue from the gambling industry (one fifth of total tourism revenue). There
are 10,616 employees in the institutionalized gambling industry: 31,305 slot machines,
and 2,110 pay-out betting and gambling sites. The empirical study of the network of
casinos in Belgrade has revealed that there are as many as 525 facilities owned by 24
international companies. Habitual gambling is very prevalent - almost every other
resident of Serbia played some kind of lottery in their lifetime, every third person did that
during the past year, and 17.3% of the people over the past month. The economic growth
that relies on the expansion of the gambling industry is influenced by the pattern of tourist
movements: gambling as the tourist habitus is practiced by a large number of tourists,
mostly from Turkey, Israel, Greece, who come in organized groups due to the restrictive
gambling policies in these countries. Moreover, in Serbia, gambling as the tourist habitus
is practiced by Greeks, people from the Republic of Srpska and Montenegro, but they
come individually. Such economic growth causes addiction - there are between14,000
and 33,000 pathological gamblers, one in three high school students is a gambler, most
patients at the day addiction hospitals are pathological gamblers. There is the escalation
of social pathological conditions and addiction, crime, the increase in the already high
rate of poverty, marriage and family destruction, violence against women and children,
risk of homelessness. Gambling industry and gambling as the tourist habitus cause the
exploitation of vulnerable and risky semi-peripheral households, and trigger the creation
of the risky city, and on the other hand the creation of quasi-tourist space, quasi-leisure
time and quasi-tourist city.
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ABSTRACT
Cancer has become a global issue, ranking second in importance in the disease of the
population, according to United Nations, after the cardiovascular diseases.
Spatialization of the phenomenon brings additional knowledge, both to identify the
cancerous areas and to establish the relationships with the possible determinants.
This article presents an overview on the distribution of cancer prevalence on the territory
of Romania, at the level of territorial administrative unit and at county level.
The database used is provided by the Ministry of Health, comprising both the prevalence
and oncological mortality for the period 2008-2017, respectively 2008-2016, after the
accession of Romania to the European Union the responsible institutions being obliged
to centralize and update all medical records.
The processed database is used to perform both statistical analysis and to create spatial
models, using GIS technology.
As a result of this study, a clear vision was obtained on the distribution of cancer,
highlighting the carcinogenic geographical areas with maximum values, located in the
big urban centers and in the highly industrialized areas.
Keywords: cancer, spatial distribution, GIS, public policies.
INTRODUCTION
Cancer is considered one of the main reasons for the disease of the population along with
the cardiovascular diseases and at the same time one of the main causes of death of the
population, in 2018 being registered over 9.6 million deaths, more precisely, one of 6
deaths has place due to cancer, and 70% of these situations occur in countries whose
incomes are low or medium [1].
The research of this topic aims to identify the geographical conditionality of the
occurrence and development of cancerous tumors for a better understanding of the causes
that lead to these diseases. In this sense, there are numerous studies in the literature that
try to integrate the spatial side of cancer for a broader view of the behavior of the disease
depending on certain geographical conditions. The conclusions reached by the authors of
the respective papers are the basis of new hypotheses regarding the possible causes of
cancer cases formation and evolution, as well as the realization of public policies
precisely according to these geographical disparities [2].
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Regarding this subject, the development of Geographic Information Systems and their
correlation with medical data have helped the development of strategies for maintaining
the public health through surveillance, risk assessment, disease analysis and prevention
[3] being represented as spatial models.
Analyzing the specialty literature, we find that the occurrence of cancer is due to the 3
major factors, namely, the genetic, behavioral factor and the environment [4]. The genetic
factor has been considered the main category of triggering factors for a long time, but
studies over certain time periods show that there are no major changes in the number of
diseases. Even in the case of the behavioral factor, small increases are observed [5].
Responsible for 50% of the cases, it is the environmental factor, in the broad sense of the
word, that is, everything that is not considered hereditary [6].
When we talk about the geographical distribution of cancer cases, geography has a special
role in understanding the behavioral factors, in understanding the medical science. Once
introduced in the analysis of cancer cases, GIS technology has helped to develop models
for each type of cancer, later used for public policy [7], [8]. This new approach to medical
data has been an important step in the distribution of oncological prevalence and at the
same time the possibility of processing a huge amount of data in a relatively short time
[9], [10]. The introduction of geographic information systems (GIS) allowed the
development and analysis of spatial models with the spread of cancer, which made it
easier to understand the relationships established between cancer and socio-economic
factors and between cancer and the environment [11]. In addition, the spatial
representation of cancer is an essential element in order to be able to realize or modify
the public policies that have the role of preventing, combating and treating this disease
[12], [13], [14], [15], [16], [17], [18]. In order to use geographic information systems and
to achieve realistic results, it is necessary to analyze three main components, the
geospatial component, the environmental component and the epidemiological component
[19].
The lack of relevant data, verified and corrected, at a detailed level, depending on the
level at which the analyzes are to be performed, is a major impediment. Knowing the
current state of cancer distribution, new approaches are needed to help understand the
factors underlying the tumor triggering.
METHODOLOGY
Study area
This study starts from a medical database reported at national level, at the level of the
3181 territorial administrative units that constitute the surface of Romania (figure 1). This
database is represented for a period of 10 years, starting with 2008, a period that coincides
with Romania's accession to the European Union (2007). This period is not chosen by
chance, but because before the country joined the European Union, the medical data
differed from one institution to another, and after accession all these medical records were
centralized and updated by specialized persons.

526

International Scientific Conference GEOBALCANICA 2020

Figure 1. Development regions and counties of Romania

Statistical data used
The medical data were initially represented in the form of medical records, and then
transformed into a national coverage database represented at the level of territorial
administrative unit for both the number of registered cases (prevalence) for the period
2008-2017, as well as for the number of deaths due to one or more types of cancer
(oncological mortality) for a period of 9 years, 2008-2016. The database is divided
according to the international classification on 3 levels as follows:
- Level I Malignant tumors (C00-C96),
- Level II malignant tumors, declared or presumed to be primary, with specified
locations except those of lymphoid, hematopoietic and related tissues (C00-C75);
malignant tumors with poorly defined, secondary and unspecified (C76-C80)
malignant tumors of lymphoid, hematopoietic and related tissues (C81-C96),
- Level III representing tumors located at the level of each organ or group of organs:
C00 - C14 Malignant tumors of the mouth, mouth and pharynx;
C15 - C26 Primary malignancies located in the digestive organs;
C30 - C39 Malignant tumors of the respiratory and intrathoracic organs;
C40 - C41 Malignant tumors of bone and joint cartilage;
C43 - C44 Melanoma and other malignant skin tumors;
C45 - C49 Malignant tumors of mesothelial and soft tissues;
C50 Malignant tumors of the breast;
C51 - C58 Malignant tumors of female genitalia;
C60 - C63 Malignant tumors of male genitalia;
C64 - C68 Malignancies of urinary tract;
C69 - C72 Malignant tumors of the eye, brain and other parts of the central
nervous system;
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C73 - C75 Malignant tumors of the thyroid and other endocrine glands.
For this material, the weights of the total number of cancer cases and sex were
calculated (C00-C96).
Spatial modeling of cancer cases in Romania
For the graphic component was used a medical database with national coverage, provided
by the Ministry of Health regarding the total number of cancer cases (code C00-C95) total
and by sex. For the realization of the spatial models, several steps have been taken,
assuming the aggregation of all types of cancer according to the international
classification, at the level of territorial administrative unit and the spatialization of the
data in graphic form using a GIS software. Starting with the processing of the initial
medical records, with the help of a relational database system RDBMS- PostgreSQL, the
database used is then generated, which allows multiple records. The processing of
medical records in SQL which involves the aggregation and pivoting of data is performed
in an unknown interval, depending on the hardware configuration used to perform these
processes. Following the processing results in tabular data exported later in .xls format in
order to be used in the graphic and cartographic situations.
A final step involves making spatial models by connecting to the cancer incidence
database using a GIS software, respectively QuantumGIS, in order to assign the registered
value to each territorial administrative unit. The data are classified in 4 ranges of values
expressed in percentages and represented cartographically in gray tones, high values with
open tones, towards white, and small values with dark tones, towards black. Thus, the
prevalence of cancer was represented by the total number of cases, the number of cases
corresponding to the female population and the male population in the form of 30
cartographic materials specific to the period 2008-2017.
RESULTS
Cancer prevalence in Romania
Table no. 1 shows the evolution of the number of persons diagnosed between 2008-2017,
total values (Pt) and values by sex (Pf, Tm), for C00-C96 malignancies and structurally
for C00-C75, C76-C80 and C81-C96. The structural analysis shows the predominance of
the C00-C75 category, where 77.9% of the malignancies registered in Romania fall in
2000, and 78.3% at the end of the analyzed period.
Table 1. The cancer situation in Romania
Pt (C00-C96), persoane
Pf (C00-C96) persoane
Pm(C00-C96) persoane
Pt (C00-C75) persoane
Pf (C00-C75) persoane
Pm (C00-C75) persoane
C00-C75)/(C00-C96) %
Pt (C76-C80) persoane
Pf C76-C80) persoane
Pm (C76-C80) persoane
(C75-C80)/(C00-C96) %
(Pt)Total (C81-C96) pers.
Pf (C81-C96) persoane
Pm (C81-C96) persoane
(C81-C96)/(C00-C96) %

2008
320346
157524
162822
249423
122256
127167
77.9
24002
12974
11028
7.5
46921
22294
24627
14.6

2009
329118
159701
169417
253425
122289
131136
77.0
28177
14877
13300
8.6
47516
22535
24981
14.4

2010
325624
156600
169024
253471
121376
132095
77.8
23863
12436
11427
7.3
48290
22788
25502
14.8

2011
314752
149920
164832
241897
113360
128537
76.9
25796
13952
11844
8.2
47059
22608
24451
15.0

2012
302438
143773
158665
232342
108675
123667
76.8
24466
13507
10959
8.1
45630
21591
24039
15.1

2013
309699
148017
161682
236307
111159
125148
76.3
26055
14057
11998
8.4
47337
22801
24536
15.3

Data source: Ministry of Health
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2014
304364
145083
159281
232837
109737
123100
76.5
26948
14358
12590
8.9
44579
20988
23591
14.6

2015
283869
132649
151220
220947
102314
118633
77.8
23555
12228
11327
8.3
39367
18107
21260
13.9

2016
276560
129078
147482
217032
100479
116553
78.5
21708
11227
10481
7.9
37820
17372
20448
13.7

2017
271799
127128
144671
212720
98666
114054
78.3
21545
11006
10539
7.9
37534
17456
20078
13.8
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Geographic distribution of the prevalence of malignancies (C00-C96)
Following the analysis of the 3 images (Figure 2, Figure 3 and Figure 4), and the database
used, regarding the spatial distribution of the prevalence of malignancies (category I C00C96) total, female and male from 2008-2017 it is possible to observe areas in which the
value registered belonging to the last interval or the last one is maintained throughout the
period, as well as areas in which the most cases are registered per 1000 inhabitants.
Extreme values were registered in localities such as Bărăganu from Constanța county,
257% in 2009, reaching 12% in the last analyzed year; Doftana from Bacau county 110%
in 2008, decreasing value, 10% in 2017; Ulmu locality from Calarasi county, 108% in
2008, 86% in 2017.
A number of localities were noted by values of over 25% recorded during the whole
period analyzed, Ulmu (Calarasi county) 108% in 2008, 97% in the following year,
reaching 86% in 2017; Colonesti (Olt county) 63% in 2008 reaching 120% in 2014 and
falling to 73% by 2017; Gorbănesti (Botosani county), 46% in 2008, 54% in 2012,
decreasing to 31% in 2017; Cezieni (Olt County) registers 43% in 2008, with the highest
value in 2009, 47%; Maciuca from Valcea county registers 42% in 2008 and 44% in 2017;
the town of Iancu Jianu from Olt county registered a weight of 33% in 2008, reaching
136% in 2013 and 54% in the last analyzed year.
The localities in which there were registered values of the weight below 5% are: Baile
Govora (Valcea county) 1% in 2007; Horlesti (Iasi County) 3.2% in 2017, Mitoc
(Botosani County) 0.5% in 2017, Cristesti (Mures County) 1.2% in 2017 etc.
In Figure 3 we have represented the geographical distribution of the prevalence of
malignant tumors for the female population from which we observed the following:
Values that exceed the last threshold, 13% during the whole analyzed period are located
in localities such as: Colonesti from Olt county 36% in 2008 , the largest share being
registered in 2014 (57%), and in 2017 it reaches 41%. Ulmu city from CAlarasi county
registers 29% of inhabitants in 2008, reaching 27% in 2017. Corlateni city (Botosani
county) registers 45% in 2014, having a downward trajectory, until 2017 reaching 22%.
There are a number of localities whose weight is below the first range, less than 2% printer
that we remember of Vladesti (Arges county) with a weight of 0.6 cases per 1000
inhabitants in 2017, Prajești locality from Bacău county with a weight of 0.4% in 2015,
Movileni from Iasi county with a maximum weight of 1.5% in 2011, Chirnogi (Calarasi
county) with 0.4% in 2017.
Figure 4 shows the geographical distribution of the prevalence of malignancies for the
male population. In the following localities, a weight of over 13% is maintained for the
whole analyzed period: Ulmu (Calarasi county) 78% in 2008, reaching 58% in 2017,
Brancoveanu (Olt county) 19% in 2008, 25% in the year 2013 and 18% in the last
analyzed year, Maciuca (Valcea county) 18% in 2008 with an upward trend reaching 33%
in 2017. Some of the localities with a weight of less than 2% are: Horlesti (county) Iasi)
with 1.6% in 2008, Mitoc (Botosani county) 0.5% 2016 reaching 0% in the last analyzed
year, Cristesti (Iasi county) with a weight of 0.2% in 2017 etc.
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Figure 3. Geographic distribution of the prevalence of malignant tumors (C00-C96) -total (persons).
Source: Ministry of Health
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Figure 4. Geographical distribution of the prevalence
of malignant tumors (C00-C96) -feminine (persons).
Source: Ministry of Health
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Figure 5. Geographical distribution of the prevalence
of malignant tumors (C00-C96) -muscle (persons).
Source: Ministry of Health
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CONCLUSIONS
A common conclusion I have observed in the specialty literature is that not having a
correct database, at a detailed level for the analysis, is a major impediment. For a better
understanding of the determinants of cancer and for the realization of public policies for
cancer prevention and control, it is necessary to introduce new approaches, spatial
modeling being one of these new approaches, bringing an increase in the understanding
of the relationships of those environmental factors and cancer for the territory of
Romania. This study represents the first approach in terms of spatial distribution, the lack
of relevant data, centralized at the level of each territorial administrative unit made it
impossible to conduct such a study.
The results show that the highest carcinogenic concentrations were in close connection
with the major urban centers, but also the large industrial areas of the country, through
the huge quantities of pollutants emitted during the periods when they were operating at
maximum capacity.
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ABSTRACT
Spatial population mobility is a demographic process that has a serious cause and
consequential link with several factors including socio-economic development. Migration
as an integral part of human life has been quite intense. Due to the significant differences
in the level of development and living conditions between rural and urban areas in North
Macedonia, the migration from rural to urban was most pronounced, especially in the
past.
The changes that took place in the second half of the last century in terms of spatial
redistribution of the population have led to serious transformations in the rural area, and
thus to an increased disparity in the domain of spatial, regional, economic, functional,
demographic and sustainable development.
This paper focuses on the relocation of the population from and to the Macedonian rural
municipalities in the period 2005-2018. The permanent demographic discharge of
the rural area has serious implications for the current and future balanced and
planned development of the country. Unless appropriate measures are taken, rural areas
affected by emigration will be found at a disadvantage, as the outflow of populations
means an open road to stagnation and decline in the rural economy itself and at the same
time, means jeopardizing the sustainable functional development of more
rural areas. This has far-reaching economic, functional and demographic problems that
will appear on a national level.
In the paper are analyzed the scope and structure of migration from rural municipalities
in order to identify which ones are most exposed at risk, the transformation that has taken
place in the population number and to predict possible directions for
their future development.
Keywords: migration, population, settlements, rural municipalities, functional
development
INTRODUCTION NOTES
The desire of the population towards better living conditions, higher living standard,
seeking opportunities for better personal and professional development and more, are just
some of the many reasons that encourage the population to leave the existing place of
residence and move elsewhere. In the overall trend of spatial population mobility, special
attention is given to the research of migration movements occurring in rural areas. This
is significant because until now a large part of the migration, especially emigration was
occurring exactly from the rural settlements. In the past, in the sixties and seventies of the
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last century, the intensive industrialization and urbanization were the reason for
the significant migration process of the rural population in the country. In this period,
according to the vital statistical method, the rural areas marked a negative net migration
of over 175,000 people [8], resulting in the redistribution of the population in urban
settlements and their surroundings and obvious growth of urban settlements [3], [4]. In
the period 1971-1981, this wave of internal migration was less intense, primarily because
most of the rural population had already moved from the villages to the cities. [8].
In conditions of agrarian overpopulation, poor economic conditions, insufficient
infrastructure, and institutional equipment; the rural environment was the one from where
the transfer of the population to non-agricultural areas took place. It meant direct outflows
and permanent loss of significant demographic potential from those areas but also a
demographic weakening of future generations.
In addition to the negative demographic changes, the economic, functional and
physiognomic transformations of the rural area were unavoidable, regardless of whether
they were considered as emigration or immigration areas in the analyzed period.
Given the fact that migrations have a large influence on the demographic and functional
shape of the settlements and areas where they take place, and they also determine
occupations, rural lifestyles, peasant status, development directions, it is inevitable that
they will be constantly monitored and studied.
So far, significant attention has been paid to migration, and today it is a real challenge to
research the latest migration processes and changes taking place in the rural areas.
Until now, migrations have been the subject of many geographical research project like
the one on the territorial displacement and population characteristics of the Skopje Valley,
Panov (1971) [22], about the significance of the demographic change between
depopulation and immigration zones by examples from SR Macedonia, Panov (1976)
[23], Daskalovski's papers on rural migration processes in the Skopje valley (1993) [7],
demographic development of the population in the Republic of Macedonia during the
twentieth century (1995) [6], immigration and urban population development in the
Skopje valley (2001) [9], [10], a paper about the internal migratory movements and the
(no) opportunities for sustainable development in the Republic of Macedonia
(Apostolovska Toshevska, Ljakoska, 2016) [2], about the Skopje region in the focus of
internal migration (Apostolovska Toshevska, Madjevikj, Ljakoska, 2017) [4], a research
on the functional development of the settlements (Madjevikj, Apostolovska Toshevska,
Ljakoska, 2019) [19], paper about the rural exodus in the municipality of Kichevo
(Ljakoska, Madjevikj, 2017) [17], and many more.
The purpose of this paper is to contribute to a better and qualitative understanding of the
latest migration processes in rural areas. More precisely, the findings of the latest
migration trends for the period 2005-2018, presented in the paper are the basis for
determining the situation, the specifics of the migration movements and for defining
specific activities to improve them.
The obtained data should emphasize the need for observation of the changes in the
demographic space and the role of migrations in its delineation in time; to provide
guidance on specific activities by appropriate scientific, specialist and expert teams that
will actualize the problem of the existence of a rural municipality at a local, regional and
national level and their overall sustainability and need for integrated spatial planning.
Simultaneously, these data and analysis are intended to point out the necessity of joining
policymakers and institutions in the intent to meet the challenges in the area of migration,
since migration flows directly influence and define demographic trends.
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RESEARCH METHODOLOGY AND DATA SOURCES
From a methodological point of view, the differentiation of the municipalities as rural and
urban; is made depending on the status of the settlement which is determined by the
location of the head office of the municipality, depending on whether it is an urban or
rural settlement. Specifically, when separating the municipalities that have the status of
rural municipalities was consulted appropriate legislation literature on administrative
changes and the Territorial Organization of Local Self Government [27]. All of this is
done based on the territorial organization since 2004 and the changes in the territorial
organization applied in 2013 when four rural municipalities become part of the
municipality of Kichevo with a head office located in the city of Kichevo. These
amendments directly reduced the number of rural municipalities. Taking into
consideration the administrative-territorial organization of the country, we should
mention that 37 out of now existing 80 municipalities have the head office set in a rural
settlement which is 46.2% [2].
The spatial scope of the research refers to the municipalities whose headquarters is a rural
settlement, i.e. there is no settlement with the administrative status of a city within the
municipality. In the process of data analysis was considered only data for municipalities
which at the time had the status of a rural municipality.
Due to the lack of data on migration by settlements, as the smallest territorial units, from
a methodological point of view, it is not possible to analyze migrations trends that would
cover all rural settlements in the country.
The research period 2005-2018 was chosen because of the unified methodology of
classifying migration data. It is impossible to analyze and compare the data by
municipalities for the previous period due to the different territorial organization and the
latest legislative changes related to this issue.
The paper research focuses on internal migrations in rural municipalities that are defined
as migrations within state borders. For their processing and obtaining specific
conclusions were used quantitative mathematical, statistical and demographic methods,
as well as social statistical immeasurable methods and social knowledge.
The primary data sources are statistical data from the State Statistical Office, in particular
the publication Migration and other statistical data [14], where data are published at the
municipality level. The data are obtained from the applications for emigrated and
immigrated persons received from the regional units of the Ministry of Internal Affairs in
the country. The data collection takes place monthly, which helps monitoring any changes
in the residence of the citizens of North Macedonia, as well as changes in the movement
of residence and foreigners.
Secondary data sources include published scientific and expert papers on migration by
domestic and foreign authors, i.e., scientific and expert geography literature, but also
literature from other related scientific fields such as sociology, economy, etc. For the
purpose of this research was consulted the work of contemporary theorists and scholars
which focus is in the field of migration and whose contents in any way point out the
interconnectedness of migration and development from various aspects.
RURAL MUNICIPALITIES AND INTERNAL MIGRATION MOVEMENTS
Associatively, rural space is referred to as an "agrarian nature reserve", as an "antipode
to urban centers" [12], a source of the cheap labor force for industry development and
city growth [11], as "what is not urban, isolated, cut off, stale" [18], or as "the space
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behind" [25], [18], though there are "broader and more complex forms and contents" [12]
and associates alternatives to living and working choices, a source of natural resources, a
place for rest and recreation, a future and a criterion for the development of a society.
Since rural municipalities are forms of territorial-administrative organized rural
settlements in the rural area, all terms regarding the rural area, make a parallel to the rural
municipalities.
The past records absence of adequate and in-time development and integrative spatial
planning policies which have maintained or made the urban and rural dichotomy more
visible in terms of economical, functional and social living conditions. Agriculture as
primary branch of economy in the rural environment has been neglected for a
significantly lower rate of growth than the industry, without the investment and care about
the sale of agricultural products, while on the other hand, other economy sectors were
more attractive because of the reliable personal income, with health and pension
insurance, better status and personal opportunities and benefits for the family [24].
Towards emphasis on the unattractiveness of the rural area living conditions, also
contributed the "etymological, geographical and social and cultural factors in the form of
ideological and political influence that led to a various change of the village and the
peasant, with a negative connotation and degenerative changes, with an existing
degradation of agriculture as occupation, degradation of the status and lifestyle of the
peasant [12], [21], [20].
The personal reasons for migration, which are different for each individual, are further
influenced by the fact that "psychological factors are the switch that activates all others"
[24]. This has contributed to the outflow of rural populations towards cities, unfavorable
demographic trends, unfavorable labor market conditions, human capital, economic
dysfunction and social exclusion in many rural municipalities. Much of the inadequate
care of rural areas in the past century has been replicated in the present, suggesting that
village, rural space and its structure, "neither theoretically nor in social actions should be
differently directed towards development than the rest of the society" [13].
RESULTS AND DISCUSSION
According to the existing administrative-territorial organization in North Macedonia,
37 municipalities have registered headquarter in a rural settlement. They cover
8,964 km² or 34.9% of the country. Considering the population estimates from 2018, there
are inhabited by 390,810 persons, that compared to 2005 (when additional four
municipalities were considered as rural, with an area of 790 km2 and a total population of
26,829 inhabitants; later merged to the municipality of Kichevo) means a decrease of
3.1%. If we compare the population number only in these 37 municipalities, we will
notice an increase of 3.8%.
In this period, in 18 municipalities was recorded population growth which represented
75.5% of the total population living in rural municipalities in 2018.
At the same time period some of these rural municipalities such as Studenichani
(25.78%), Arachinovo (18.3%), Zhelino (11.73%), Zelenikovo (10.79%), Lipkovo
(7.1%), and Chashka (7.7 %), recorded significant population growth. This population
growth is largely a result of the natural increase, and in the rural municipalities, it was
1,025 people only in 2018, or about two-thirds of the natural population increase in the
country which counted for 1,606. The population growth in some municipalities comes
as a result of the enlarged birth rate pattern that is characteristic for the Albanian and other
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Muslim population present in these municipalities6, or as a result to their closeness to the
city of Skopje (eg. Ilinden, Petrovec), that have been affected by significant functional
and infrastructural development in the past few years, which made them attractive.
Anyhow, this does not mean that some of the population does not move to the neighboring
urban municipalities, but the existing conditions are favorable for their demographic
vitality and overall sustainability.

Figure 1. Total population index of change in the rural municipalities for the period 2005-2018

In 2018, the number of citizens who have changed their place of residence within North
Macedonia was 8,146 and was by 28.6% lower compared to 2005. The data analysis on
rural municipalities showed that in the same period the total number of immigrated
citizens decreased by 22.4%. Migration at the state level is constantly dominated by intermunicipal migration, so in 2018, 6,132 people moved to another municipality, while
2,014 citizens moved from one place to another in the same municipality. What
characterizes the analyzed period the most is that the number of citizens who have moved
from one municipality to another decreased by 33.9%, i.e. it follows the decreasing trend
of migration.

6

In 2018, the crude birth rates and the natural increase rates in these municipalities were as follows:
Studenichani 21.8‰, 17.4‰; Arachinovo 17.4‰, 12.9‰, Zhelino 12.0‰, 7.4‰, Zelenikovo 19.8‰,
10.8‰; and Chashka 16.6‰, 10.1‰, [26].
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Table 1. Migration flows of the population in North Macedonia
Number of emigrants
Internal migration
2005
2010
2018
2018/2005
index
Republic of North Macedonia
Immigrated/emigrated citizens of the Republic of North Macedonia
Inter-municipal
81.34
81.93
75.28
66.06
Other place - same municipality
18.66
18.07
24.72
94.60
Total
100.00
100.00
100.00
71.39
Rural municipality
Immigrated citizens of the Republic of North Macedonia
Inter-municipal
77.05
83.30
75.73
76.23
Other place - same municipality
22.95
16.70
24.27
82.02
Total
100.00
100.00
100.00
77.56
Inter-municipal
from urban municipality
76.08
78.51
75.55
75.70
from another rural municipality
23.92
21.49
24.45
77.91
Total
100.00
100.00
100.00
76.23
Emigrated citizens of the Republic of North Macedonia
Inter-municipal
79.69
84.40
81.03
89.27
Other place - same municipality
20.31
15.60
18.97
82.02
Emigrated in new municipality
in urban municipality
79.54
80.18
82.14
92.19
in new rural municipality
20.46
19.82
17.86
77.91
Total
100.00
100.00
100.00
89.27
Source: [14]

Interesting is the situation with the internal migration to and from the rural municipalities
that are the focus of this research. The number of citizens who immigrated to the rural
municipalities from all the municipalities in the country in 2018 was 1,039 and was 23.8%
lower than in 2005. However, their share of inter-municipal migration in the country
increased from 14.7% in 2005 to 16.9% in 2018. This figure refers to the immigrations in
the rural municipalities from settlements that were in another municipality, that is, the
immigration from other rural municipalities with a total of 254 persons included, as well
as from the municipalities with a city headquarters with 785 immigrated citizens. Within
the rural municipalities, a total of 587 citizens from rural municipalities moved in, out of
which, 333 citizens changed their place of residence in settlements within the same
municipality. This indicates that overall, the larger number of immigrants in rural
municipalities comes from urban municipalities. The only disadvantage is the opportunity
to analyze migration by the type of settlements in order to see the scope of immigration
from urban towards rural areas.
In 2005 the numbers were slightly higher i.e., 1,037 citizens immigrated from urban
municipalities, and 326 from other rural municipalities; 406 moved within the same rural
municipality. This situation is a result of the current demographic and socioeconomic
processes that affect the spatial mobility of the population.
Compared to immigration, the process of emigration is much more characteristic for rural
municipalities, so in 2018 the number of emigrated citizens was 1,755 or 12.2% less than
in 2005, but their share in the total emigrants included in internal migration is more than
20%. From the total number of emigrated citizens, 1,422 persons have moved to another
municipality, i.e. 23.2% of the emigrated persons from the rural municipalities in the
country (of the total 6,132 emigrated citizens, involved in the internal migrations in the
country), while 333 citizens have moved to a settlement within the same rural
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municipality. A total of 1,168 citizens from rural municipalities moved to a municipality
with a headquarter set in a city, while only 254 citizens moved to another rural
municipality, indicating a growing interest for settlements outside the rural
municipalities.
The number of immigrated citizens in the rural municipalities from other municipalities
fluctuated, so it decreased by 34.1% in the period 2005-2010, then started to grow and
increased by 15.7% in the period 2010-2018, but as we have already mentioned, it is still
lower compared to 2005. The largest increase in immigration was recorded in the
municipalities of Tearce and Centar Zhupa.
In 2018 compared to 2005, in relative terms, the number of immigrants from other
municipalities remained unchanged only in the municipality Konche, it increased in 11
rural municipalities (Tearce, Centar Zhupa, Mavrovo - Rostusha, Debarca, Vrapchishte,
Bogovinje, Bosilovo, Lozovo, Studenichani, Chucher Sandevo, etc.), and decreased in all
other municipalities, with the highest values recorded in the municipality of Lozovo. In
2005, the highest immigration rates were recorded in Lozovo, Petrovec, Rankovce,
Gradsko, Zelenikovo and so on, while in 2018, in Debarca, Vasilevo, Bosilovo, Karbinci,
Novaci, etc.

Figure 2. Net migration in the rural municipalities in 2018

The number of emigrated citizens from 2005 to 2018 increased in 14 municipalities, with
the largest index of change in the municipalities Zhelino, Vrapchiste, Vevchani, Zrnovci,
etc., while it remained the same or decreased in the other municipallities. Compared to
the total population number, the higher emigration rate was recorded in the municipalities
Lozovo, Zelenikovo and Rankovce in 2005 and the municipalities Novaci, Rankovce,
Debarca and Karbinci in 2018.
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A more realistic picture of migration in the municipalities is the comparison between
immigrants and emigrants. In 2005, due to the higher number of emigrated citizens, 27
rural municipalities had a negative net migration, while their number increased to 31
municipalities in 2018. The municipalities Vasilevo, Ilinden, Petrovec, Sopishte, and
Tearce had a positive net migration, while the municipality Zelenikovo had zero net
migration. It should be noted that in 2005, 2010 and 2018 the only rural municipalities
with a positive net migration were Ilinden and Sopishte in the Skopje valley, while the
net migration in the municipalities Petrovec, Vasilevo and Tearce fluctuates in a positive
or negative direction.
Migration movements have shown that all rural municipalities are affected by the
emigration process, regardless of the population number. But the consequences are
greater in smaller municipalities that are rapidly losing their already declining population,
and the situation is further exacerbated by the negative natural increase.
The migration process indicates selectivity by population sex and age. In the structure of
the immigrated citizens, in terms of sex, there is an evident increase in the share of
women, which on a national level exceeds 70% in all the years, and in the rural
municipalities exceeds 80% in the last ten years. In rural municipalities, the share of male
immigrants is many times lower than the one of female. This speaks to the much higher
mobility of the female population in the internal migration, from one municipality to
another mainly due to marriage or employment. This sex-selective migration in favor of
the female population is positively correlated with the socio-economic development and
the higher rate of active women, as well as the structure of the urban economy that
demands a particular workforce and affects sex selectivity [28].
Table 2. Immigrated/emigrated citizens of North Macedonia, by sex, 2005-2018
North Macedonia
Rural municipalities
Immigrated/emigrated
Year
Immigrated citizens
Emigrated citizens
citizens
Total
male
female
Total
male
female
Total
male
female
2005
9282
2608
6674
1363
293
1070
1593
347
1246
%
100
28.1
71.9
100
21.5
78.5
100
21.8
78.2
2010
5961
1580
4381
898
157
741
974
194
780
%
100
26.5
73.5
100
17.5
82.5
100
19.9
80.1
2015
6266
1616
4650
1045
159
886
1045
159
886
%
100
25.8
74.2
100
15.2
84.8
100
15.2
84.8
2018
6132
1630
4502
1039
159
880
1422
294
1128
%
100
26.6
73.4
100
15.3
84.7
100
20.7
79.3
Source: [14]

In the total inter-municipal migration movements in the country, the most numerous are
persons aged 30-64 years, followed by those aged 15-29, with slightly lower share. The
trend of decreasing of the youngest age group and the increased participation of persons
older than 65 is very notable. In the inter-municipal migrations, most dominant are people
aged 15-29, with a share of 62.6%. This indicates that migration has affected people in
the most favorable years, i.e. working and reproductive age population, which is
extremely important for the demographic and economic sustainability of the
municipalities.
The elderly population has less participation in migration than expected. The increase of
the old population in rural areas causes the phenomenon of agricultural sensitization and
the inability to cultivate the agricultural land. In conditions when there is no opportunity
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to supplement or change the rural economy, there are no preconditions for the
development of the municipality.

Figure 3. Immigrated/emigrated citizens of North Macedonia, by age, 2005-2018

Regarding the marital status of the immigrants, they are dominated by married persons
with a share of 83.2% of the total number of immigrants in the rural municipalities. The
situation is similar with the emigrated citizens, with a share of 76.2%.
Table 3. Immigrated/emigrated citizens of North Macedonia, by marital status, 2010-2018 (%)
year
unmarried married
widowed
divorced unknown
total
2010
17.8
72.6
3.3
5.6
0.7
100
North
Macedonia
2018
14.8
76.1
2.5
5.6
1.0
100
Rural
2010
20.9
70.6
3.0
4.4
1.0
100
municipalities
immigrated
2018
10.4
83.2
1.3
3.8
1.2
100
citizens
Rural
2010
31.4
61.7
2.6
3.5
0.8
100
municipalities
emigrated
2018
17.4
76.2
1.2
3.7
1.6
100
citizens
Source: [14]

The most common reason for moving is marriage and then the family reasons, which
suggests that people who already have a family have decided to leave their home and
move to another that offers better living conditions. Single and unmarried persons are
second in a row, with a share of 17.4% of the emigrated from rural
municipalities. Analyzed data suggest that divorced persons show greater mobility
compared to the category other.
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Table 4. Immigrated/emigrated citizens of North Macedonia, by reason for migration, 2010 and 2017 (%)
family
year
employment marriage
education
other
total
reasons
2010
5.7
48.2
30.9
0.6
14.6
100
North
Macedonia
2017
6.4
51.5
25.9
0.5
15.7
100
Rural
2010
2.1
66.3
21.7
0.1
9.8
100
municipalities
immigrated
2017
1.5
71.9
15.9
0.2
10.6
100
citizens
Rural
2010
3.5
63.5
25.1
0.4
7.5
100
municipalities
emigrated
2017
3.0
63.3
22.2
0.2
11.3
100
citizens
Source: [14]

According to the educational attainment, more than half of all citizens included in the
immigration and emigration process in 2018 had completed secondary education. In 2010
the number of emigrants with completed primary education that moved to rural
municipalities was the same as the one of those that had completed secondary education.
The rural municipalities are places where a large share of the educated population comes
from, but in the absence of an alternative to maintain the educated population, a lot of
people decide to move.

Figure 4. Immigrated and emigrated citizens according to educational attainment, 2010 and 2018

More than half of the emigrated persons included in internal migrations are active, but
there are also a large number of those who are not performing an occupation or belong to
the category of supported persons.

544

International Scientific Conference GEOBALCANICA 2020

Figure 5 and 6. Immigrated/emigrated citizens of North Macedonia,
according to activity and occupation, 2017

INSTEAD OF CONCLUSION
Supporting the social and economic development of rural municipalities, improving the
quality of life and raising the living standard of the population in rural municipalities can
be a factor in stabilizing and diverting migrations and encouraging daily and circular
migration, as migrations need to be considered as an opportunity for overall
development. It is well known that daily migrations of the labor force are of great
importance for the economy of the place where these migrants live and work (e.g.,
creating new utility values, where they work, solving labor needs, not burdening the city
with a number of problems, and consuming personal income in the places where they
live, they reduce the agrarian overpopulation, transfer experiences from more developed
areas, etc.). This way, "they play an important role in the spatial development of a
particular territory and, to a certain extent, help to reduce disparities in the development
of individual areas of the whole territory" [16].
Recognizing and supporting the desired paths of migration aims to reduce the unfavorable
consequences as migrations have always been and will remain the drivers of social
change.
In the present circumstances, there is a need to model future directions and define a set of
proposals and measures of migration policy (at a local, regional and national level) that
would be part of the country's population policy. In defining the guidelines and
measures it is necessary to start from the most important reasons for the population
migration (push factors) that are mainly related to the economy (unemployment,
unfavorable socio-economic situation, cost of the labor force, etc.), but also reasons
related to the everyday problems and needs of citizens such as the need for
education, health care, accessible and quality public services, etc.
Activities should start at the local level. The degree of social and economic
heterogeneity in the local government is proportional to the condition and status of the
municipality and the population satisfaction, and quantitatively and
qualitatively shapes the migration flows.
In order to overcome the present conditions can be identified more attractive factors for
retaining the population (pull factors): developing comparative advantages of rural areas,
modernization of agriculture [15], changing the monofunctional character of the rural
area and enriching the rural economy with location and distribution of industrial facilities
[1] to domestic and foreign investors, encouraging the development of other activities in
the tertiary and quarterly sectors, etc. This initiates the process of "diversifying social
structures and intensifying the social dynamics of rural areas" [25]. Knowing the naturalgeographic characteristics of rural municipalities, a specific alternative for the
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demographic revival of rural areas is encouraging the so-called eco-villages as an
opportunity for better life of the social strata who are poor and on the socio-economy
margin [5] or inhabiting a non-agricultural population with different social and property
structures, a practice that exists in developed countries as a way of revitalizing rural areas
[25].
Other actions should be directed to a different functional network of
settlements. Possibility to strengthen the functional structure of individual rural
settlements and grow into centers, development poles, gravity centers that will provide
conditions for revitalizing the rural area. They would be a counterbalance to the
immediate urban center that does not emit sufficient developmental impulses that would
unite the entire local territory, thus shifting the territory from an urban-centerconcentrated into a decentralized model [12].
A different administrative-territorial organization is inevitable, driven by the needs of the
indigenous rural population, and not by the economic justification of the
municipality. The existence of individual rural municipality should be understood as a
"state investment" in the demographic and economic strengthening of a particular rural
area, which also contributes to the security enhancement.
In the series of measures that are causally conditioned, it is necessary to change the
collective social attitude towards the village and living there. Towards changing the
valuation of life in the countryside according to Defilipps (2005) [11], a contribution has
been given by to the degradation of the quality urban living, the tendency to return to
nature and easier access to rural areas. This means opening a new dimension of rural area
perception as an asset, not as a disadvantage for personal and social development.
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ABSTRACT
The present study tries a theological and socio-human approach at the same time, so that
a correlation could be made between the religious beliefs of the world, in which life may
be approached both from the perspective of the scientific data, as well as from the human
thinking and up to the human feelings arisen and the beneficial influence Pope Francis’
visit has exercised upon people up to the present time. To desacralize the world and life,
means to diminish the real meaning and value, disregarding the entire spiritual edifice of
humanity. The apostolic journey of Pope Francis that he made on the days of May 31June 2, 2019 in Romania, will remain not only a memory for all the Romanian people,
but rather a historical event with a special spiritual charge, oriented towards reconciliation
and tolerance between churches and ethnic groups, taking into account the multitude of
ethnicities in Romania, of different denominations. The methodology was based on the
collection of data from the online environment and the direct observations made by those
who conducted the study, as a result of their taking part to the entire activity throughout
their visit. The study is also supported by social surveys and discussions with the
participants in the event, in the places where Pope Francis has held prayer talks and
dialogues. The results highlight in the first place the large numbers of Romanians
participating, regardless of ethnicity and religious affiliation, age or socio-professional
structure, all having the same desire, that of maintaining a good understanding
relationship among all Christians, no matter if Catholic or Orthodox. The culturalreligious pluralism in Romania is an advantage that we must all become aware of and that
we must be glad about.
Keywords: religion, ethnicity, Pope Francis, cultural pluralism
INTRODUCTION
There is a great variety of churches and common faith communities, but the unity of the
church has the utmost importance for the Christian religion [19], [14], [16]. This unity
must be understood in an open and creative way so that each person could identify himself
or herself in the ideas and all that the Christian church represents. Each individual,
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through the individual capacity of perceiving the messages transmitted by the Christian
church, understands and can carry out their daily activity according to their own religious
and cultural norms and principles [1], [7], [15]. On the other hand, the church must also
be understood as a unit of creation, without ever breaking the unity. That unity is mainly
the unity of faith in Jesus Christ [8], [10], [2]. The unity of the church is indeed nonnegotiable. However, there should be carefully examined the following questions to
which the present study seeks to answer [2], [3], [9], need to be examined in depth. The
most important questions are related to how the religious unity should be modeled and,
more than that, how there can, and should be managed, the differences of worship cult
[19], [17]. Therefore, unity and diversity are not contrasted but, on the contrary: the
Catholics, Protestants and the majority constituted by the Orthodox people in Romania
hold the idea of Christian unity. The visit of Pope Francis in Romania, the open reception
and the massive assistance throughout the journey of His Holiness constitute once more
a solid proof of this unity of Christian faith [4], [6].
Along with His Grace Daniel, Patriarch of Romania, Pope Francis during his visit to
Romania was recognized as an expression of Christian unity. The Christian church must
be understood as a unit of religious ideas because God is ONE and, regardless of worship
type, all Christians maintain this uniqueness in their individual Christian culture. In
receiving and enjoying the signs of communion, community unity is emphasized and this
unity is expressed in Christ [11], [13]. This unity then has a special significance, because
different people, regardless of race, creed, status or anything else, can find each other and
glorify God [5].
In the discussions with those who participated and joined along the route of Pope Francis'
visit to Romania, all believers hold the idea that we must be confident in our beliefs, that
speaking of the unity of the believers does not simply refer to unanimity, uniformity or a
reunion [6], [12].
In the context of the ecclesiology of communion, unity involves the spiritual nature and
the devotion that enables the people of God to give a convincing testimony [18], [1]. God
creates space for us by Him living, as well as by Him living our culture and sharing our
experiences in it [17], [19]. In this way, the attitude can also lead to the reunion of the
church in a unique and unitary way and can be built on the unity of faith and the dedication
of this faith in the community [10]. The community that finds the deepest unity of faith
in Jesus Christ will then strive to express the unity of the church in a pure, candid way.
The unity of the church is not just a certain mentality of the people, but the unity of faith
is also expressed by the way in which people send messages to one another, support one
another, forgive one another, and achieve a future together. In the faith for Christ since
forever, all Christian believers rely on mutual respect and building a Christian community
is also based on respect and trust. In this sense, both the points of view, that of the
Romanian Patriarchate and that of the Pope Francisc during his visit to Romania, consider
that the attitude, the message transmitted and the unity of the church will bear particular
significance, and the unity of the church will be found where people really respect each
other [15].
Throughout the tour of the Romani visit, Pope Francis was accompanied by an impressive
number of people, whose presence was due to religious and social belief [6], [16]. There
were localities through which He only passed and other places where religious events
took place (figure 1).
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METHODOLOGY
The method of analysis followed in the present study was an empirical one, based on the
application of a questionnaire in the online environment and on discussions with those
who participated at the events organized throughout the route where Pope Francis held
discussions and prayer dialogues. The places where the Holy Father held prayer dialogues
were Bucharest, Blaj, Sumuleu Ciuc and Iasi (figure 1). The participants were in a quite
high number, and quite many of them wanted to complete the questionnaires, also
participating directly, in a large number, as well as in the social survey conducted in the
study. The openness of people to dialogue also resulted from this high share of study
participation. The questionnaire was completed by specifying the localities in which they
participated during this visit. Thus rom the localities through which the Holy Father
passed, the number of completed questionnaires was as follows: in Bucharest, the
questionnaire was completed by 476 people, in Blaj, by 213, in Sumuleu Ciuc it was
completed by 201 people, while in Iasi, by 287 people. In total, the number of people who
completed the questionnaire rose to 1177. Also, in each locality of the ones mentioned
previously, dialogues were held with those who participated. For graphical representation
we proceeded at the common treatment of all questionnaires. In this way, the socioeconomic and religious interest of the Romanian population can be viewed as a whole,
with respect to Pope Francis' visit to Romania. The results clearly indicate the religious
benefit of the visit, in an overwhelming percentage, to which there is added that of the
Romanian advertising, its emergence as a country with unity of faith on the politicalreligious map of the world. All these have a very important role for the correct perception
of the image of Romania as a Christian country.

Figure 1. The route of Pope Francis’s visit to Romania

RESULTS AND DISCUSSIONS
The results highlight first and foremost the large number of Romanian citizens
participating, regardless of ethnicity and religious affiliation, age or socio-professional
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structure, all having the same desire, that of maintaining a good relationship of
understanding between all Christians, no matter if Catholic or Orthodox. The culturalreligious pluralism in Romania is an advantage that we must all be aware of and that we
must cherish.
Regarding the age of the participants, in the analysis of this study, most of them range
between 18-45 years old (figure 2). This age segment is very important. This age group
represents the main demographic component from the point of view of the labor force of
the active population on the one hand, and on the other hand it is the basic component in
representing the socio-cultural force.

Figure 2. The structure by age groups of the study participants – the Popeˊs visit to Romania

Their cultural, religious, economic and social point of view can be found in future
analyses, with changes depending on external factors. The maturity of those between 4665 years and those over 65 is also added.
From the point of view of religious affiliation, the Orthodox Christians, the majority
religion in Romania, represent the largest share (figure 3).
This high share of Orthodox Christians, along with Catholics, cumulating GreekCatholics and Roman Catholics, is yet another proof of the Christian unity and of a
common cultural vision of the population living in Romania.

Figure 3. Religious apputernance of the study participants - Popeˊs visit to Romania

The benefits offered to the community are viewed differently by those who participated
in the accomplishment of the study (figure 4). Those who gave a negative answer are
more skeptical, rather than willing to give a clear, negative answer. The most of them,
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however, consider that a visit by a high representative of Christianity can only be of great
significance, and the effects are beneficial from several points of view. The positive
effects are found both in the direct consumption of the participants in the religious event,
and indirectly, through the advertising brought to Romania as a result of the degree of
religious and social security in Romania.

Figure 4. The beneficial effects of Pope Francisˊ visit from
perspective of the population participating in the study

As a novelty, the present study forwards the image of the Romanian Orthodox population,
by underlying the need for dialogue and reunion, starting from the premise that
multiculturalism is a win, as well as the way in which multiculturalism was conceived,
ideologically and especially socio-politically [7]. The clear effects on the areas where
benefits can be brought as a result of the visit of the Holy Father in Romania, following
the application of the questionnaires, show the religious importance of the event (figure
5).

Figure 5. The areas which the benefits of the Pope Francisˊ visit to
Romania are brought from the perspective of the study participants

The population of Romania emphasizes through the answers given this need to maintain
a Christian unity, not only at the level of Romania, but also at the level of the entire
Europe. Christianity can contribute to maintaining religious balance, to maintaining a
common reason, to economic development and to moral and behavioral ethics, to creating
a system of real values [7]. Economic and technological development without
maintaining rational ethics is fragile. Ghibanu argues in his writings a very important
thing, that according to which “Christian spirituality gives birth to the following values:
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belief in progress, hope for a better world, sense of history, marriage and monogamous
family, freedom, justice, work ethics, tolerance, non-discrimination, subsidiarity,
participation and solidarity”.
This idea is expressed in a simple manner by the Romanian population, by completing
the questionnaires. The researchers in the field of religion come with clear explanations,
they come with their word and lectures in support of the population, who, by their gestures
and by what they try to do, say the same thing. Collaboration is very important. The
exchange of ideas, communication is the most important thing and must be taken into
account. The church can contribute to the culture of sustainability by communicating a
vision upon life and to equal extent it inspires forms of behavior that give the
sustainability resistance.
CONCLUSIONS
The article promotes an ideology policy and emphasizes the role of religion in Europe,
especially the idea that inter-religious and ecumenical dialogue is a European creation,
and that freedom, tolerance, respect for otherness and dignity of others are also conceived
with a strong European brand and, why not, a Christian one. Pope Francis' visit to
Romania is a proof of this unity of ideas and a clear expression of Christendom's
tolerance. Romanians are mostly Orthodox. This did not prevent them from being close
to their fellow Christian Catholics and His Holiness, by offering openly the warmth with
which, in the first place, a good Christian must be received. On the other hand, Romania
has undergone a difficult period from the economic and social point of view, with the
transition from one type of economy to another, from communism to democracy. This
passage also favored openness to faith. The communist period did not allow human
communication with the church. Despite these restrictions, people did not cease to have
openness to faith and to the church. After 1989, freedom of speech and, first of all,
freedom of religious expression created the ease of man finding himself in the Christian
idea. It is an extraordinary thing in terms of freedom of thought and Christian expression.
Pope Francis' visit to Romania also aroused a socio-economic interest regarding the
mentality of the Romanian population. The publicity brought to Romania due to this event
is considered to be very important. The economic importance is noticeable directly
through consumption. All those participating in the event resorted to the accommodation
infrastructure in the localities where the events took place, respectively Bucharest, Blaj,
Sumuleu Ciuc and Iasi, but also in the neighboring localities. Also, food consumption can
also be regarded as a significant economic parameter during this visit with direct
economic effects. Indirectly, the religious publicity and the tolerance or hospitality of the
Romanians equally contribute to the positive social and economic effect brought about
by this important religious event.
The study brings, as a novelty, the expression of European religious desire. It is a common
wish, expressed both by His Most Blessed Father Daniel, the Patriarch of Romania and
His Holiness, Pope Francis, but it must be maintained from all points of view, having as
its basis the religious perspective, as a binder for the other components: the economic,
political and military ones. The foundations of a stable world and a sustainable European
civilization are laid under the conditions of a Christian unity, which has the role of
maintaining cultural identity. Communication and especially ecumenical dialogue are
necessary, and tolerance, respect for the dignity of others are European and Christian
concepts. These are clearly expressed in the study by all those who participated to the
events all through the three days of Pope Francis' visit to Romania.
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ABSTRACT
Heritage tourism is recognized as a sustainable economic alternative based on cultural
heritage resources. In the area of the city of Drobeta Turnu Severin there are historical
monuments dating from the Roman period, the medieval period and the modern period,
monuments with a special historical load. Our study tries to determine the extent to which
the success and sustainability of this type of development, based on ruiniform tourism or
material – archeological cultural tourism, depends on the support obtained from the local
residents. Methodologically, a questionnaire was applied among the resident population.
The content of the questions was based on the residents' knowledge of the heritage values
in the vicinity of the dwelling. The second part of the questionnaire aimed at supporting,
by the residents, of the heritage tourism, as an alternative to the local development. The
number of questionnaires applied was 237, including persons of different sexes, ages and,
professional training. The methodology used was able to provide a clear explanation of
the insufficient knowledge of the local history by the residents, which is in contrast to the
desire to develop heritage tourism. The obtained results offer a favorable framework for
supporting the local population in order to acquire due historical knowledge, so that
heritage tourism should be a natural phenomenon, by itself. The information and better
documentation of the residents, as an activity supported by the local authorities, allow the
development of sustainable heritage tourism.
Keywords: heritage, tourism, monuments, residents, economy
INTRODUCTION
The analysis of heritage tourism and of the determining factors regarding the relationship
between heritage and the resident population, is based on certain models of social
exchange, by using the theories of material culture [2], [7], [15]. The proximity of the
perceptual inheritance, influences the attitudes of the residents towards the positive and
negative impact of tourism [4], [5], [1], [12]. At the same time, it creates a direct influence
on the support of tourism by the residents [3], [8], [10]. Heritage tourism is thus
recognized as a sustainable economic alternative based on the natural environment and
constitutes one of the best models for local development [9], [6], [16]. It is increasingly
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recognized that the success and sustainability of this type of development, based on
ruiniform or cultural material - archaeological tourism, depends, among other things, on
support from local residents. Romania has many material traces that can represent sources
of tourist attraction [9], [2], [14], [11], [17]. What the present study intends is to follow
the attitude that the residents have towards the ruiniform heritage in the respective locality
[8], [4], [13].
METHODOLOGY
In order to carry out this study, we resorted to the simple, empirical method, by which a
questionnaire was applied on a number of 237 inhabitants of the city of Drobeta Turnu
Severin. In order to obtain a clear answer, the questionnaire consists of four distinct parts:
a) personal data - for tracking the age segment of interest for the valorization of the
ruiniform heritage for tourist purpose and for analyzing the positive or negative reactions
depending on the age; b) contextual variability - appreciation and consumption of
cultural-tourist or heritage services; c) knowledge of the details related to the ruiniform
heritage or the resident's knowledge of the neighborhood heritage monument; d)
involving the residents in arranging the heritage monument for the purpose of tourism
recovery.

Figure 1. Distribution of cultural monuments in Drobeta Turnu Severin, Mehedinţi County

Figure 2. The location of the ancient monuments and the sectioning of the access
by the railway line – a shortage or disadvantage in the tourist recovery
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Also on the city level, each area was identified, offering therefore the global image of its
functionality. In order to be able to make a detailed analysis of heritage monuments, it is
necessary to locate them in the city plan (figure 1).
RESULTS
The analysis of the ruiniform heritage in the DTS refers first of all to the ancient
monuments - the foot of the bridge of Apollodorus of Damascus, built during Trajan, the
Roman Fortress and the Fortress of Severin built in the 13th century.
All these monuments are part of the Cultural Heritage of Romania and are considered by
the specialist as symbols of the city of Drobeta Turnu Severin. Each of these monuments
presents a number of positive elements, but also some negative ones regarding the
possibility of tourist valorization (figure 2).
a. Personal data - for tracking the age segment which is interested in capitalizing the
ruiniform heritage for tourist purpose and to analyze the positive or negative reactions
depending on the age (figure 3), socio-professional structure (figure 4) and level of
education (figure 5).

Figure 3. Structure by age of the residence
participating in the study

Figure 4. The socio-profesional structure of the
residents participating in the study

Figure 5. The educational structure of the residents participating in the study

Of the participants in the study, the highest weight according to age is reached by those
of over 65 years. It represents the segment of inactive population, with predominantly
high school education (figure 5). It represents the age segment which is most interested
in enlarging the economic development possibilities of the locality. Tourism can represent
a sustainable activity, while the existence of a material cultural patrimony represented by
the ruins of the Romanian fort, as well as the existence of other vestiges from the Roman
period (traces of the war of conquering Dacia by the Roman Empire in the 2nd century
AD), or of medieval fortresses from the 13th century constitute sufficient premises for
such tourism potential generating economical development. This segment of the
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population is the one that can have a viable point of view for the development of such
activities. They are those who have worked in the locality, have grown and fallen
economically and culturally with it. They are also the ones who stand for the return of the
working population in their native locality, or, in other words, they want their family,
children and grandchildren to come back to the city from abroad or from other areas.
Demographic studies that show a decrease in the working population by reasons of
temporary or definitive trips outside the locality (either in other cities or in the countries
of the European Union), can support these ideas of local development, appealing to the
ruiniform material cultural heritage. The presence in high numbers of unemployed people
or people in search of a job, the idea of valorizing the Danube bordered area of the city
from the point of view of tourism potential, are all reasons to nurture a plausible hope.
On the other hand, those who want to implement tourism in this area, must take into
account these details related to the potential existence of the workforce that can work in
this area. Tourism in this case is regarded, from the point of view of the majority, as an
opportunity. From the economic point of view, the city of Drobeta Turnu Severin registers
a decrease, which has been installed for more than 20 years. Precisely for this reason,
cultural tourism studies can be successful on what implementation concerns.

Figure 6. The degree of participation with the
family when visiting the heritage monuments of
those involved in the study

Figure 7. Espression of the level of visiting habit
and practice of the cultural monuments of the
study participants

Figure 8. Individual training with information for visiting cultural
monuments during vacations expressed by the participants in the study

b. Contextual variability - the appreciation and consumption of cultural-tourist, or
heritage services, is the second point followed in the present study (figure 6). Raising
children in a family environment in which cultural tourism has been a form of consumed
tourism, is beneficial to the development possibilities of that respective type of tourism,
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in the very area in which they live (figure 7). Familiarity with cultural tourism - in this
case, ruiniform material, is a real advantage (figure 8).
Family education plays a major role in later establishing an individual's preferences [7].
In this case, among the participants attending school in Drobeta Turnu Severin, many of
them go with their family on vacations and visit this type of tourist objectives, or
participate in concerts, festivals or consume tourism and traditional art, which are specific
to the place where they go on vacation.
The open questions of the questionnaire allowed the free expression of the participants.
The positive, as well as the negative answer, is found in "we visit as many times as we
can" (figure 7). It can be understood as a positive answer, but the negative answers
received in connection with individual training, reading and information regarding
cultural objectives that could be visited during the holidays (figure 8), indicate that it is a
negative answer. In relation to all the study participants, after having analyzed the data
obtained, the answer "we visit as many times as we can" proved to have been given in
high percentage by those aged 18-25 and 26-45 years. The fewest are registered in the
age group over 65, reaching only 3%. From the point of view of the socio-professional
structure, those who give the most negative answers or "we visit as often as we can", are
the students, the unemployed and those who do not have a stable job. The justification
can thus be found in the absence of material possibilities. Vacations, recreational
activities and implicitly visiting cultural monuments involve costs, sometimes quite high.
c. Knowing the historical data related to the ruiniform heritage or the resident's knowledge
of any possible heritage monuments existing in the proximity. The notion of proximity
from the perspective of geographical distance analyzes the bilateral effect; on the one
hand, the effect of the individual upon the heritage monuments and, on the other, the
effect of the monument on the individual living in its vicinity. There are two aspects that
must be analyzed differentially: the area of attraction of heritage monuments, that is, the
role of spatial proximity and, the tourist attitude. Over 90% of the residents consider that
the ruiniform heritage in the city of DTS is a symbol of the city (figure 9). Equally, the
most of them have a quite increased frequency of visits, and, more than that, there are
cases in which there is a clear connection between family, individual, or historical events
(related to the city or military events) and these ancient and medieval ruins (figure 10).
The celebration in such a framework by the residents proves a close connection between
the residents and this ruiniform heritage.

Figure 9. The ruiniform patrimony within the
perimeter of the city of DTS – considered as
symbols of the cuty by the residents

Figure 10. The pace of visit of the heritage
monuments analized by the residents participating
in the study
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d. Involving the residents in arranging the heritage monument for the purpose of tourism
valorization. The support given by the local residents to the phenomenon of tourism is a
behavior or concept of intention that the residents express towards tourism (figure 11).
Although some studies refer to supporting tourism as an attitude towards tourism, there
is a greater understanding of the premise that residents act upon their attitudes relative to
the perceived impacts of tourism, including both the positive and negative impacts. In the
case of the residents of the city of DTS, the residents involved in the study have
highlighted the positive effects of the development of the ruiniform material cultural
tourism.

Figure 11. The positive effects of the tourism valorization
of the ruiniform heritage of the DTS for residents

While the party that implements tourism, requires the support of local residential
population, the essential interests of the residents are: obtaining benefits that exceed the
long-term costs and incomes. Tourism studies demonstrate that residents sustain tourism
only if their own interests in obtaining benefits really exist. The attitude towards the
tourism impact could mean a psychological tendency of the local inhabitants generated
by evaluating the impact regarding the impact of tourism with a certain degree of
favorability (figure 11).
Local residents believe that tourism has the potential to promote their sense of belonging
to a certain place, their own pride of culture and self-esteem and, their sense of culture
and local identity [2]. It can also improve life-style quality of the local people by
triggering work place potential and income- producing opportunities. In addition to that,
it can promote the conservation of local and environmental heritage and promote public
awareness of environmental issues.
CONCLUSIONS
The relationship between tourism and residents is more than necessary. A sustainable
economic activity must start from the premise that it brings added value to the life- style
quality of the inhabitants. In this case, in the city of Drobeta Turnu Severin in Romania,
a harbour city on the Danube River, with an age of more than two millennia, the historical
heritage could represent a veritable source of income.
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The study starts from this idea, of consulting the residents regarding the development of
cultural tourism in their city, especially of cultural tourism based on ruiniform heritage
tourism. The resident population is an already aged population, and the economy of the
locality is in a visible decline. Many of the economic units that functioned in the
communist period, based on a centralized economy, are today ruins. The workforce finds
itself in a rather difficult and insecure situation. In this case, on this socio-economic
background, the idea of developing tourism in a city-harbour loaded with history is an
important plus. The existence of a prosperous economy 30-35 years ago, explains the
level of cultural perception of the residents. The residents participating in the study,
especially those over 65 years of age, are the ones who support the idea of capitalizing on
this ruiniform cultural heritage. They are very well documented about the historical data
of these ruins. They are the ones who identify with these monuments and, insist that the
young people should know as well the history of these places. The young people, between
the ages of 18-45 years, are modest in percentage in knowing the history of these
monuments, but they prove to have a greater opening and appetence to the socialeconomic side, that of the valorization, of supporting the idea that these monuments
should be better presented, and prove to be interested in finding the resources needed to
be highlighted all these tourist objectives.
In this way, the shortcomings related to the road or rail infrastructure, which cross the
area between the Foot of the Bridge built by Apollodor in Damascus and the Roman fort
in the second century, could be overpassed by the ideas of capitalization of such
monuments and ruins, as proposed by the young generation with so much conviction. So,
every generation supports the idea that the symbols of their city should be treated with
due care and promoted as much as possible.
The study brings as a novelty a possible implementation of urban tourism based on the
ruiniform material cultural heritage, based on the certainty of the supporting arguments
and attitude provided by the residential population. It is a marketing study for what
cultural urban tourism signifies.
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ABSTRACT
The global demand for environmental technologies, eco-friendly products and services
and sustainable design ideas is expected to gather speed in the coming years. To promote
a more resource efficient, greener and more competitive economy it is clear that the way
ahead has to include significant innovation: sustainable growth needs to go hand in hand
with smart growth in order for the EU regions and its citizens to reap the full benefits of
a switch to the green economy. To achieve socio-economic development and create jobs,
it is essential to connect sustainable and smart growth, in particular, through the
research and innovation strategies for smart specialization . It is also important to find
practical solutions to de-coupling economic growth from environmental degradation.
Innovation is at the core of the efforts to shift Europe’s economy and society towards
a resource efficient and low-carbon future. The promotion of innovation for sustainable growth requires an holistic approach and a long-term perspective across the policy
cycle. Regional economies are keys to innovation and growth. There is a wealth of
evidence and practical examples, which confirms that regions and cities play an important
role in developing innovation by being the home of industrial clusters, competence
centers, incubators, technology parks and many other types of formal and informal
innovation spaces. Successful regions and cities become European or global nodes
of innovation, technology networks and value chains. regions and localities also
play a significant role in pursuing sustainable development mainly due to their
proximity to many environmental problems, as well as to local know-how on how to
prevent and adapt to environmental challenges.
Keywords: smart regions, smart cities, digital region, smart economy
INTRODUCTION
The digital revolution of recent years has greatly transformed people’s lives and jobs by
enabling unprecedented organizational and networking capacities with significant
consequences for work processes and daily life, as well as for urban spatial organization
and planning, beginning with the improvement of worldwide communications and
transports, urban systems efficiency, and the knowledge-based economy [6]. Cities and
regions globally are increasingly shifting towards innovation, bringing digitization and
the Internet of Things (IoT) into all aspects of human and business life. This movement
is taking place in order to apply these technologies to addressing challenges while
maintaining liveability. Smart cities are able to attract and retain talent and to grow their
economy, while those that do not embrace this change will risk losing key demographics,
resulting in economic, environmental and even social decline. Smart places are magnets
for knowledge, talent, creativity, high value jobs and investment. The ‘smart cities’ is a
new concept and it measures not how smart the city is, but the city’s efforts to make
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itself smart—sustainable development, sound economic growth, and when the urban
system adapts itself to the users’ needs. The smart city concept incorporates good urban
planning, use of digital technologies, networks of technologies, networks of people who
work together well, a change in the way of thinking, the transformation of the city
governments for successful smart cities and applying the participatory approach
[7]. These days, the world is full of "smart cities" and "smart regions". They proliferate
rapidly as new digital technologies are applied to enhance daily life. Smartness is "in", it
is "cool", and the labels proliferate 1]. The concept of Smart Regions is based on the
vision of more cost-effective public administration. This vision comes after a period of
de-industrialization and growing populations in cities. Growing populations in growing
cities require better public services. At the same time, there is growth in new information
technologies, which creates a new market and forms the basis for new industrial growth
[2]. Although the conceptual framework of a smart territory (city or region) is often
understood as a single quality, a more structured definition requires us to examine
alternative characteristics. This would allow us to understand the factors behind the ability
of some regions to achieve high levels of “smartness”, and to provide potential policy
conclusions. As a result, the concept of “smart” was divided into six pillars [3]:
- Smart Economy,
- Smart Governance,
- Smart Mobility,
- Smart Society,
- Smart Living,
- Smart Environment.

Figure 1. The conceptual framework of the Smart Region Index
Source: Kollar M., R. L. Bubbico, N. Arsalides Smart Cities, Smart Investment in
Central, Eastern and South-Eastern Europe, A report by the EIB Economics Department, 2018

DATA & METHODS
In the article are used primary data and secondary sources and the use of both, which is
termed triangulation, or dual methodology. Primary data, which we used, is the data
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collected by us, i.e. interview, observation, questionnaires. Secondary sources used in the
article are data that already exists - previous research, official statistics, mass media
products, government reports, web information, historical data and information.
DISSCUSION
Smart Economy comprises variables affecting competitiveness, for instance, innovation
performance, and degree of entrepreneurship, trademark applications and technological
utilization by firms. Smart Environment is defined by six variables explaining clean
environmental procedures, the amount of pollution and environmental resource
management. The Governance pillar includes indicators explaining the quality of services
and the strength of regulations and administration procedures. Smart Living captures the
fundamental aspects of quality of life such as Internet use, cultural factors, health
conditions and the level of safety in a region. Additionally, when it comes to the variables
that define Smart Mobility, both local and international accessibility factors were taken
into consideration. Finally, the Society pillar includes variables explaining the citizens’
level of education, creativity and the quality of employment in the region [3]. Smart
places are more than just places where technology is overlaid on a urban or rural
landscape. They have to integrate with more traditional spatial values of liveability,
community, health, sustainability and economic resilience.
The smart region really means the "digital" region - a concept that has no clear definition
so far. However, experts agree that the smart region should not be seen in a narrow sense
as a technology-packed region. Rather, technology in this case is a tool, an instrument for
achieving a common goal, namely the creation of a comfortable regional environment. In
our opinion a Smart Region is a large area, of mixed urban and non-urban use, where
smart technologies have been deployed to benefit the economic growth, quality of life
and wellbeing of citizens in the territory in connection with sustainable development and
climate changes. Making a region "smart" is most often based on implementing urban
innovation in three main areas. These are transport to improve residents' mobility and
reduce congestion by offering alternative modes of transportation, an environment that
includes water management, energy, air quality and waste, and the overall improvement
of the lives of people who they live in the city.
Smart specialization is Europe’s transformation agenda for the next decade, and it
requires a well-orchestrated regional ecosystem to work effectively. Within this
constellation, notions of knowledge creation and the translation of knowledge into
practice are becoming increasingly important and are taking new forms. Europe needs
entrepreneurial and pioneering regions with practices that integrate top-down policy
making with bottom-up self-renewal to create effective policy. Diverse European
documents and policy papers attest to these needs (CoR, 2013). Smart specialization aims
to support regions in addressing this challenge. In these regions, all societal partners need
to work together, and joint learning is a cornerstone of this collaboration. Universities are
an important instrument for codifying the lessons learned and helping other actors take
the learning to the next level of practice. They are beginning to play this role in regional
innovation ecosystems, making smart regions smarter and supporting diverse regional
players in collaborating effectively. This is the context called for in diverse policy papers
and strategy documents. In this article, we describe how this works in practice, focusing
on the contributions universities make to smart regions, and using the experiences of
Finland’s Helsinki Region in creating and realizing its smart specialization process [1].
The concept of Smart Region is an extension and the next phase in the development of a
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Smart City model, which recognizes that, in order for the region to achieve our smart
potential future, we need to consider the opportunities, benefits and challenges that smart
technologies can offer beyond the traditional applications in a mostly urban context. Data
does not stop at urban boundaries. According to regional planning objectives, "smart
regions" can be defined as "knowledge regions", "digital regions", "cyberregions" or
"ecoregions" according to regional planning objectives. The economic and social smart
regions are looking to the future. They continuously monitor the most important
infrastructure - roads, bridges, tunnels, railways, subways, airports, seaports,
communication systems, water supply, power supply, even important buildings - in order
to optimize resource allocation and ensure safety. Collaboration on a regional level
ensures smaller communities can tap into a larger body of knowledge. Smart region
approach can pave the way for such digital inclusion and innovation. In these regions, the
number of services provided to the population is steadily increasing, ensuring a
sustainable environment that promotes well-being and the preservation of public health.
All of these services are based on ICT infrastructure.
The concept of a Smart Region is derived from the similar concept of a Smart City, where
a shared technological infrastructure is used to benefit citizens in a particular urban area.
The concept of Smart Region is much broader and considers smart technologies deployed
throughout a larger geographical area, which might englobe our metropolitan, urban
settlements, as well as non-urban areas.

Figure 2. Attributes of Smart region
Source: https://www.nwra.ie/

568

International Scientific Conference GEOBALCANICA 2020

Smart regions add digital intelligence to the regions world and use it to solve public
problems and achieve a higher quality of life. We have three layers of “smartness”:
1. The tech base includes networks of connected devices and sensors
2. Smart applications and data analysis capabilities
3. Adoption and usage, often leading to better decisions and behavior change
Many cities and regions around the world benefit from innovation and digitization
strategies. The relationship between characteristics and components of smart region is
complex topic. It is very similar to Smart Cities [4]. In practice, components and
characteristics are often difficult to distinguish; components, in particular, are not
systematically identified. Components can be conceptualized as the building blocks of
Smart City initiatives. They comprise the inputs, technologies and processes of specific
initiatives, as well as the norms or standards deployed. ‘Smart Regions’ initiatives provide
the catalyst for regional communities to become more resilient and sustainable, affording
economic efficiencies, environmental innovations, enhanced public security, smarter
mobility, fresh economic activity and 21st century jobs. Smart regions add digital
intelligence to existing regional systems, making it possible to do more with less.
Connected applications put real-time, transparent information into the hands of users to
help them make better choices. These tools can save lives, prevent crime, and reduce the
disease burden. They can save time, reduce waste, and even help boost social
connectedness. When cities function more efficiently, they also become more productive
places to do business. Cities carry the brunt of modern day challenges (ie traffic
congestion, air quality) but they also serve as a natural cradle to talent, jobs and
innovations. Modern cities are at the very center of ‘Geographies of Innovation’.
Imperative to a successful wholesale “smart strategy for all” is to take innovations beyond
the city centers, however, facilitating larger regions, catering the digital enhancement of
our communities, large or small. Smart regions may disrupt some industries even as they
present substantial market opportunities. Smart city strategies can only become successful
if they prove sufficiently inclusive. Smart region strategies pave the way for such digital
inclusion. The main difference between the smart region and the traditional region is the
nature of the relationship with the population. In the ordinary region, ICT-based services
cannot respond as quickly to changing economic cultural and social conditions as services
in the smart region. In this way, the smart, human-centered region is based on ICT
infrastructure and the continuous development of the region, while constantly respecting
the requirements for environmental and economic sustainability. Customer needs will
force a reevaluation of current products and services to meet higher expectations of
quality, cost, and efficiency in everything from mobility to healthcare. Smart regions
solutions will shift value across the landscape of cities and throughout value chains.
Companies looking to enter smart regions markets will need different skill sets, creative
financing models, and a sharper focus on civic engagement. By seeing smaller and larger
communities collaborate, procure, set innovation agendas, sharing know how, creating
economies of scale, and aggregating demand, digital inclusion can be addressed
effectively, with smaller communities benefiting from the same digital innovations large
regions can typically already enjoy. Smart region strategies help us achieve that goal [5].
CONCLUSION
In conclusion, the Smart Region is one that uses information and communication
technologies to increase operational efficiency, share information with the public, and to
improve the quality of government services and the well-being of citizens. The core
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mission of a smart region is to optimize the functions of the region and stimulate
economic growth, while improving the quality of life of its population, using smart
technology and data analysis.Structurally, the "smart" region is a system of interacting
systems. Such interaction of a huge number of systems requires openness and
standardization, which are the basic principles of creating smart regions. The Smart
Region project, which lacks openness and standardization, very soon becomes
cumbersome and expensive. Some of the technologies included and defining the smart
region are the high-speed optical, sensor, cable and wireless networks needed to realize
the benefits of intelligent transportation systems, smart grids and smart home networks.
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ABSTRACT
The study attempts to explain the geographic distribution of votes on the presidential
elections of 2019 in Ukraine based on economic and location data of the districts
constituting the region of the country. Taking the traditional East-West electoral division
of the Ukrainian regions as a baseline the, analysis shows the persistence of the regional
cleavage in the distribution of votes. Based on available data, the study attempts to
incorporate the idea of the economic vote to explain the variations of vote casts across
the regions of Ukraine. The results of the estimates show that the size of the average wage
rate in Ukrainian districts was a relevant factor explaining the voting patterns. The
locational factor also proved to be a relevant variable affecting the vote casts. Being
located in the westernmost parts of the country, especially in the regions of Galicia, was
a significant factor explaining the vote cast differences between candidates.
Keywords: Ukraine, presidential elections, regions, vote casts, economic vote.
INTRODUCTION
Ukraine held two-round regular presidential election on 31 March of 2019. Since the
candidates failed to get an overall majority in the first round of the elections (a simple
majority), the incumbent president Petro Poroshenko and Volodymyr Zelensky, who got
the highest number of votes in the first round of the elections, faced each other in a runoff on April 21 of 2019. According to the Central Election Commission (CEC), 2,344
international observers from 17 countries and 19 organizations officially registered to
monitor the elections admitted the compliance of the elections with democratic principles
and basic international standards [1]. These elections were regarded by observation
missions as generally reflecting the will of the Ukrainian people [2].
As it was expected by many [3], on April 23 of 2019 the Front-runner Volodymyr
Zelensky won a landslide victory gaining 73.22% of the vote and was declared PresidentElect by the CEC. The incumbent president Petro Poroshenko took 24.45% of the vote.
The election campaign was carried out in a generally professional and smooth manner
across the country [4], except for Separate Districts of Donetsk and Luhansk Regions, the
Autonomous Republic of Crimea and the city of Sevastopol with voter turnout of 62.86%
in the first and 61.37% in the second round of the election [1]. Figure 1 depicts the map
of the ultimate results of the second round of the elections.
The geographic distribution of the votes of the second round of the elections were rather
unusual with overwhelming absolute victory of Volodymyr Zelensky all across the
country except for Lviv region (electoral districts 115-126) and some parts of Tenopil
(electoral districts 163 and 165) and Ivano-Frankivsk regions (electoral district 83) [1].
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Figure 1. Results of the 2nd round of the elections

The abovementioned electoral districts were the only ones that registered majority of the
votes for Petro Poroshenko. Thus, Volodymyr Zelensky got majority of the votes in all
but one of 25 regions of Ukraine where presidential elections were held. However, this
kind of geographic distribution of the votes is rather similar to the previous elections held
on May 25 of 2014 when Petro Poroshenko got elected with 55% of the vote as a one
round winner [5]. At that time, Petro Poroshenko won absolute majority of the votes in
all across the country except for some parts of the Kharkiv region [1].
LITERATURE
Despite having democratic electoral traditions and having curious geographic electoral
patterns, Ukrainian election cases receive relatively little attention from scholars in
geography and most of the existing works are very recent. However, the among all studies
encompassing the electoral geography of Ukraine the issue of regional polarization and
East-West division is one of the most frequently discussed ones. Studies sets a
comprehensive baseline in the sequence of posterior studies identifying that historical and
cultural legacy of Austro-Hungarian, Polish, Romanian and Czechoslovak rule on the
modern territory of Ukraine is positively related to the pro-nationalist and proindependence electoral preferences in the western parts of the country. Historical legacy
and linkages of with Russian and USSR, on the other hand, is correlated with proCommunist and pro-Russian support in the eastern part of Ukraine [14].
There are studies reveals a continuous homogenization of the regions of Ukraine in terms
of electoral preferences throughout 2002-2014 except for the westernmost region of
Galicia and the easternmost region of Donbas during 2006-2014 [13]. [6] is one of the
studies done on the electoral geography of Ukraine studying the geography of the turnout
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in Ukraine throughout 2002-2014. Discussing the decreasing gap in turnout between
urban and rural areas in Ukraine [6] mentions the East-West divide of the country in most
of the parliamentary elections. He assumes it to be a matter of political culture and
differences in historical experiences of certain parts of the country. In another of his
studies, [6] identifies Russian social networks as an important factors in propagating proRussian subscription and fomenting anti-Ukrainian sentiments in eastern regions of
Ukraine [7].
[8] focuses on the East-West dichotomy in the context of Ukrainian conflict resolution
attempting to map the imaginary “East-West” divide of the country outside of its borders.
She argues that the East-West dichotomy in Ukraine is neither innate nor fully
internalized. Her arguments suggest that the East-West polarization of the Ukraine
partially derives from external factors and global trends in political affairs. There is a
comprehensive work done by [16], studying the mechanism of the electoral behavior of
Ukraine. Her analysis detects the relevance of ethno-cultural variables in determining the
voting patterns in the regions of Ukraine. However, one of the interesting aspects of her
work is that she applies the “correct voting” measure used in [17] and [18]. Her finding
suggest that income level of electors are positively related with the degree of correctness
of their vote casts. In general, studies covering parliamentary elections of Ukraine are
more frequent than those focusing on parliamentary elections are [9], [10], [11], [12]
rather than presidential elections [14], [19].
EXPLAINING THE EAST-WEST ELECTORAL CLEAVAGE OF UKRAINE
Ukrainian Presidential candidates with pro-Russian electoral agenda and advocating
closer ties with the eastern neighbor have greater chances to gain much more vote cast in
eastern regions than in other parts of Ukraine [12]. On the other hand, pro-European
candidates with strong appeals to traditional Ukrainian culture and values usually get
great majority of the votes in western regions of the country. A clear regional division of
Ukraine in its electoral patterns were visible yet during the presidential elections of 1991
[19], which gives more relevance to the argument of a historical origin of the regional
cleavages in Ukraine [13], [20], [21], [22]. Most often for purposes of electoral research,
the regions of Ukraine are divided into East and West along the riverbed of the Dnipro
River and southern regions along the coast of the Black Sea usually have the same
electoral patterns as the eastern regions do [16] (Figure 3). Thus, regions like Zaporizhia,
Kherson, Mykolaiv, Odessa and Crimea present electoral patterns similar to the
traditional East of Ukraine. The borderline between the East and West is not fixed,
however, and was shifting eastward and westward in different periods of the electoral
records of the independent Ukraine. In periods of the maximum extension of the western
electoral camp like in 2004 and 2010, the division between the two parts of the country
looks as South-East and North-West. The maximum eastward extension of the line
between East and West of the country reached as far east as the Uman–Kharkiv line [23]
(Figures 5 and 6). The election of 2014 stands by as an exception because it was a snap
election during a conflict with Russia (Figure 7).
When it comes to voting patterns of the East and West of Ukraine, two historical regions
stand out in most of the cases. The most representative electoral behavior of the East is
persistent in the region referred as Donbas, the borders of which fit into the area of the
regions of Donetsk and Lugansk. The typical western electoral region of Ukraine is
represented by the historical region of Galicia, the area of which almost perfectly fits into
the borders of the regions of Lviv, Ivano-Frankivsk and Ternopil (Figure 2). In this regard,
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electoral preferences of some regions and territorial polarization of Ukraine often follow
modern administrative borders as well as historical borders, which came into existence as
mostly as a result of historical struggles between USSR, Poland in more recent historical
periods and standoff clashes between Austrian and Russian empires in earlier periods
[13].

Figure 2. Results of the
presidential elections of 1991.

Figure 3. Results of the second round
of the presidential elections of 1994.

Figure 4. Results of the second round
of the presidential elections of 1999.

Figure 5. Results of the second round
of the presidential elections of 2004.

Figure 6. Results of the second round
of the presidential elections of 2010.

Figure 7. Results of the snap
presidential elections of 2014.

One can note that higher degrees of polarization of the vote casts between East and West
sharpness of separation between them contributed to more fierce confrontation of the
general public opinion on the election results. The second round of the elections of 2004
is an illustrative case of clash of public opinion of the two sides when Viktor Yushchenko
got more than 93% of the votes in the western regions of Galicia and won with a very
high margin most parts of the western Ukraine. The opposite was true for his opponent
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Viktor Yanukovych, who received more than 90% of the votes in the easternmost region
of Donbass [14]. The turmoil around the electoral results rapidly developed into the socalled “Orange Revolution”. The regional context was brightly manifested during the
turmoil caused by the outbreak of conflict in the eastern region of Donbas, which was
manifested in not only in parliamentary [12] but also in presidential election.
The East vs West cleavage of Ukraine during electoral events can be seen in multiple
dimensions and it extends beyond the electoral behavior of different parts of Ukraine.
Linguistic differences between the regions are often presented as explanatory factors in
shaping the cultural differences and attitudes towards politicians [24], [19], [26], [27],
[25], [13] (Figure 9). Based on linguistic factor, the electorate of Ukraine can be classified
as 1 - Ukrainian-speaking ethnic Ukrainians in the western regions of the country
supporting pro-western and pro-European candidates; 2 – Russian-speaking ethnic
Russians of east and southern regions of Ukraine, who prefer to vote for a pro-Russian
candidates; and 3 – bilingual population of the center and eastern center, who often
represent the swing vote [27], [30] (Figure 8).

Figure 8. Ethnic map of Ukraine.

Figure 9. Linguistic map of Ukraine.

Figure 10. Religious map of Ukraine.

Figure 11. GDP per capita in the regions of
Ukraine as of 2017.

Ethnicity of the population in the regions is also a one of the frequently mentioned and
studied explanations of electoral preferences [28], [29]. Some scholar propose the
relevance of historical, institutional, and cultural reasons in explaining regional
differences [21], [22]. Mapping of the population based on ethic and linguistic factors
backed by comprehensive data and control groups often coincide with traditional borders
between of the East, South, West, and Center of the country [31], [32]. Religion has also
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been tested as a relevant predictor of vote casts and political views of the population [33],
[34] (Figure 10).
Another important factor that makes the eastern regions of the country different from its
western parts is the degree of urbanization of the population, which also can be
understood as a predictor of political behavior of the population of Ukraine [23]. For
instance, all four of the existing cities of Ukraine with population more than one million
are located in eastern, southern and central parts of the country. Nine out of top ten largest
cities of Ukraine are located outside of the traditional West of the country. The city of
Lviv, which is considered to be the center of the historical region of Galicia, is the only
city with population above 500 thousand people located in the west of the country.
However, the urbanization of the population often correlates with other parameters such
as industrialization, employment and income level, making it extremely difficult to
identify the ultimate factor or to isolate the effect of every single predictor [14], [15]
(Figure 11). There are also studies suggesting that neither of the abovementioned factors
is good enough to explain the differences in electoral conduct between the East and West
of Ukraine. Instead, they suppose the predicting factor to be a complex amalgam of
economic and political legacies of the USSR [35], [36].
DISTRICT BASED ANALYSIS
Unlike many of the previous presidential elections in Ukraine, the elections of 2019 did
not present a stark East vs West geographic division of votes. Volodymyr Zelensky’s
landslide victory on the elections by getting majority of the votes in 24 out of 25 regions,
where the elections where held, was exalted by media as an electoral unification and the
end of East vs West dichotomy [37].

Figure 12. Percentage of distribution of votes for the incumbent candidate
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However, if we differentiate the regions by the percentage of vote casts for either of the
two candidates we will see that there are substantial differences in percentages of the
votes and that the border line between the East and the West is still there where it used to
be during previous electoral events. The map depicted in Figure 12 shows the distribution
of votes in the second round of the presidential elections of 2019 in Ukraine highlighting
the electoral districts with vote casts of at least 24% for incumbent President Petro
Poroshenko. 24% is the approximation for 24.45% of nationwide vote cast for Petro
Poroshenko. Thus, Petro Poroshenko got more percentage of vote than on average in ten
out of 25 regions that held the elections and of them correspond to traditional western
electorate.
Following the idea of the competence model of retrospective voting [38] suggesting that
the decision of voters are based on economic outcomes during the incumbent president’s
term [39] we apply it to the regional distribution of votes between the two candidates on
the election of 2019. The origins of the idea can be traced back as far as to 1960s to the
theory of economic voting [42], [43], [44]. The basic premise that is followed here is that
voters evaluate the performance of the incumbent head of the administration based on
economic performance in their respective areas comparing their wellbeing at the moment
of election to a certain reference point in the past. The concept was applied in many
studies in different forms and variables for a wide range of countries [40], [41].
Following a simple logic of the economic vote theory and applying it to the regions of
Ukraine we estimate the following model:
𝑉 = 𝛽0 + 𝛽1 𝑤𝑎𝑔𝑒 + 𝛽2 ∆𝑤𝑎𝑔𝑒 + 𝛽3 𝑤𝑒𝑠𝑡1+𝛽4 𝑤𝑒𝑠𝑡2 + 𝛽5 𝑤𝑒𝑠𝑡3 + 𝜀
𝑤𝑎𝑔𝑒 - average wage in a particular district
∆𝑤𝑎𝑔𝑒 - percentage change of the nominal wage in a particular district
𝑤𝑒𝑠𝑡1- dummy=1 for districts inside the Galicia region and dummy=0 otherwise
𝑤𝑒𝑠𝑡2 – dummy=1 for districts inside the average West and dummy=0 otherwise
𝑤𝑒𝑠𝑡3 - dummy=1 for districts inside the bigger West and dummy=0 otherwise
In order to estimate the model we refer to data on vote casts by each of the 199 electoral
districts inside of the country that were involved in the electoral process. The data is taken
from the CEC [1]. We also use data on average wage in each of the 623 districts that were
under control of the Ukrainian government on the moment of elections. However, due to
incompleteness of all necessary data on all variables we are interested in, the number of
districts was reduced to 555.

Const.
𝛽1
𝛽2
𝛽3
𝛽4
𝛽5

Coefficient
7.44710
0.000639709
−0.0525071
23.9907
11.5938
4.00894

Table 1. Estimation results
Standard deviation
t-statistics
1.30748
5.696
0.000159094
4.021
0.0331761
−1.583
0.837539
28.64
0.917114
12.64
0.952446
4.209
𝑅2
𝐴𝑑𝑗𝑢𝑠𝑡𝑒𝑑 𝑅2
Observations

p-value
2.00e-08***
6.61e-05***
0.1141
4.67e-111***
2.48e-032***
3.00e-05***
0.802501
0.800702
555
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The estimation results shown in Table 1 indicate the relevance of four out of five variables
introduced in explaining the percentage of vote casts for the incumbent candidate on the
second round of the presidential elections of 2019 in Ukraine. In particular, the average
wage rates, and locations of districts inside all three types of the electorally shaped West
of Ukraine are statistically significant in explaining the vote casts for pro-western
incumbent candidate. Thus, higher wage rates in districts of Ukraine during the period of
elections contribute to higher votes casts for the incumbent candidate. The sensitiveness
it of votes to average wage rate is very low though. According to the model, the average
wage in districts of Ukraine should be increased to 1563 local currency units (nearly
$58.2) to get one additional percent of vote cast. Surprisingly, the change of the average
wage rate during 2017-2018 was not found to be a relevant predictor of votes the
incumbent candidate.
The coefficients obtained for dummy variables of location go in line with the idea that
western location of districts is strong factor that affects the percentage of votes for prowestern candidate. Location of a district within the border of the historical region of
Galicia gave almost additional percentages of vote casts for a candidate that is perceived
as a pro-western. As it was expected, this coefficient is smaller for wider understanding
of the Ukrainian West. Location of a particular district just west of the Dnipro River
ensured 11.59% additional votes for the pro-western candidate. The fact of being located
in a wider understanding of the electoral West of Ukraine, which cover geographical
West, Center and North of Ukraine, gave additional 4% of votes for the incumbent
candidate.
CONCLUSION
A simple analysis and mapping of the results of the second round of the presidential
elections of 2019 in Ukraine show that the traditional East-West electoral cleavage of
Ukraine persists. The districts of Ukraine located west of the Dnipro River provided
significantly more votes for President Poroshenko, who was perceived as pro-western
candidate. Although it did not affect the ultimate outcomes of the election, it did change
the distribution of votes across the regions of Ukraine. By incorporating the idea of the
economic voting [42], [43], [44] along with the regional components to an OLS model
we found statistically significant estimators for some of the variables. In particular, the
model suggests that districts with higher wage rate relative to the rest of the country
provided higher vote casts for the incumbent candidate. On the other hand, the change of
the average wage rate was not significant enough to explain the variations of vote casts
across the districts of Ukraine. This fact questions the validity of the relevance of the
general idea of the economic vote. However, the major problem with testing the economic
vote is the availability of relevant data and the limitedness of this analysis does not allow
neither to confirm nor to reject it.
The model also showed that location of the districts did play a significant role in the
distribution of votes. The fact of being located in the regions of Galicia meant nearly 24%
more of vote cast for the perceived pro-western candidate. The tendency to vote for the
incumbent pro-western candidate were reduced as for districts located east of the core
West of Ukraine. Hence, geographic location of the Ukrainian districts was a relevant
predictor of vote casts.
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ABSTRACT
The impact of the economic pressure on the forest fund is one of the main topics of debate
in the public space, increasing the relevance of the analysis of the variables that define
the problem being a constant concern of the scientific world. For this study we set out to
analyze the spatial dimension of the timber trade from the territorial administrative units
in the Apuseni Mountains, both spatially and in evolution, between 2000 and 2018. For
this purpose, the statistical data regarding the timber trade were processed, so that it can
be visualized at the level of territorial administrative unit, applying established GIS
methods. The strings of statistical data were analyzed in evolution as well as spatial in
relation to forest loss, information extracted based on the post-processed satellite images.
Using both data sources, it was possible to make an administrative correlation between
the evolution of forest loss and the commercially registered wood trade. In order to obtain
real and relevant information regarding the dynamics of timber trade in the studied region,
it is necessary to correlate this information with the dynamics of the forestry fund in the
region. The results showed contradictions between the cleared surfaces and the
participation of the administrative units where the cleared and their revenues from the
wood trade were cleared.
Keywords: Wood trading, Forest dynamics, deforestation, forest loss evolution
INTRODUCTION
Forest exploitation plays an important role in the development of the local economic
profile, the forest practices being a result of the presence of this resource in the area, but
also directly influenced by the major economic or political events. Excessive exploitation
can create imbalances in territorial systems.
Among the most important reasons that who contributed to the forest area inbalances are
the legal and illegeal logging [1], [2], [3].
As general matters the first consequence of deforestation is the soil erosion acceleration
[4], [5], [6]. The increased erosion rate in areas where the forest was cleared was higher
especially where there was a higher degree of slope but also favorable climatic conditions
[7], [8], [9], [10].
Another cause caused by the removal of forest vegetation has led to an increase in global
CO2 concentration in the atmosphere but also the acidity of the planetary ocean, causing
a negative global impact [11], [12].
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Protecting and monitoring the evolution of forest areas is an international concern that is
reflected in different monitoring programs or methods and techniques that are necessary
taking into account the effects of these practices [13]. Of all the methods for analyzing
and measuring forest surfaces, satellite imaging and GIS methods have proven to be the
most efficient and efficient [14], [15], [16], [17], [18], [19].
Romania is one of the European countries that has natural virgin forests but also many
protected areas that are part of the European national program Natura2000, areas which
are mainly in mountain areas such as the Apuseni Mountains [20], [21].
One of the political events with great impact on the forest dynamics was the fall of the
communist regime in Romania [22]. In Romania, the main causes of deforestation are for
timber export but also for home heating, being very important for the rural population
[23],[24]
In this study we set out to analyze the spatial dynamics of timber trade economic data in
a dynamic correlation to see if there is a common pattern for both the evolution of
economic indicators and the evolution of forest surfaces.
METHODS
The area of study we have chosen includes the Apuseni Mountains, which is part of the
Western Carpathians, the shortest and most complex Carpathian sector in Romania. The
Apuseni Mountains sit between Mureș River (South), Someș River (North) [25]. From an
administrative point of view, it intersects with 6 counties, Bihor County, Cluj County,
Alba County, Hunedoara County, Arad County and Sălaj County and around 171
administrative units (Figure 1).

Figure 1. Study area
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Data processing
This study was achieved using a national economical database and an international
database published by the Department of Geographic Science, Maryland University,
named Global Forest Change (GFC). GFC is a database resulted from Landsat image
analysis and processing that produce the dynamics of forest loss as a main dataset, and a
2000-year image of forest area and 2012 image of forest gain area. GFC database is made
of three processed images, 2000 forest tree image, named treecover2000, that shows the
tree cover density between 0 and 100, an image that shows the forest gain area, named
gain, that gathers forest gain between the first year of analysis, 2000, and 2012. The last
dataset and the main one is the image of forest loss, which is named lossyear. Lossyear is
the only image that shows a year by year report from 2000 and 2018, practically showing
the missing forest area for each year. The images are generated as GeoTIFF format and
were post-processed for the whole Romania and for the study area in order to be spatial
joined to the Territorial Administrative Units of the Apuseni Mountains. The Lossyear
image is provided as an image with a pixel value of 0-18 where 0 means no data and the
values between 1-18 mean each year for which the change detection was performed. The
image analysis and processing were done with ArcGIS in order to obtain areas for each
Administrative unit overlapping the study area and for the spatial analysis of the datasets
used, and joining with the wood trading economic dataset,
RESULTS
Analyzing all the economic data and the Lossyear data that shows forest loss evolution,
we obtain the following results:
Wood trade turnover – 2000 – 2018
Following the analysis of the economic profile of Apuseni Moutains, by extracting the
wood trade turnover we found that the settlements with the higher turnover value are the
main cities of the area and the settlements placed at the border of the analyzed region.
According with the evolution from the Figure 2, just 10% of the settlements were dealing
with wood trading at the beginning of 2000 years, followed by an increase to 41% in
2008, 44% in 2009 and 37% in 2018. Year 2008 marks the beginning of the Great Global
Economic crisis.
Wood trade companies evolution – 2000 – 2018
From the same economic dataset, we extracted the number of companies that were dealing
with wood trade in the analyzed period. We observed a pattern of evolution from 20002018 direct proportional with the turnover. Year 2000 in just 13% of the settlements were
companies registered as wood trade companies (57 companies). In 2008 we can see an
increase of the number of settlements with companies in this economic sector (269
companies), at 46%. Year 2009 keeps the trend rising at 48% of Apuseni Mountains
settlements with 279 companies, and decreasing at 43% in 2018 with 211 companies
(Figure 3).
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Figure 2. Choropleth maps of wood trade turnover evolution 2000 – 2018

Figure 3. Choropleth maps of wood trade companies evolution 2000 – 2018
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Lossyear – forest loss overview 2018
By reporting the loss area of forest from the analyzed images described, at the
administrative unit level (settlements) we can observe that the settlement with the highest
forest loss area are placed in the Northern region of the Apuseni Moutains, region known
by its higher altitudes and coniferous vegetation [25], (Figure 4).

Figure 4. Choropleth maps of forest loss evolution 2000 – 2018

Comparison between the wood trade turnover
evolution and the forest loss evolution between 2001-2018
Comparing the evolution of both forest loss area and turnover from the settlements placed
in the Apuseni Mountains, we can observer some similarities in the evolution pattern
somewhere between 2006-2008. The link between the two evolutions is the Great Global
Economic crisis from that period of time. Even that the forest area evolution decrease
after 2008 and it has some other increases in 2012 and 2017, the general trend is
decreasing, while the turnover evolution is obviously increasing each year despite the
economic crisis.

Figure 5. Forest loss evolution 2001 – 2018
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CONCLUSIONS
The results confirmed that it exists a correlation between the imagery forest loss evolution
and the evolution of the economic official data, such as wood trade turnover and wood
trade number of companies. At the same time to obtain accurate information regarding
the forest loss dynamics from a give region, it is necessary to approach a methodology
that uses the appropriate data sources for the needed results. Because there are no official
national data regarding the forest loss evolution or deforestation, this kind of Landsat
based database is very useful to be correlated with official economic data as turnover,
income, companies or employees from a certain economic sector.
The methodology used in this study by correlating forest dynamics with the wood trade
statistics provides a plus in the research. As a general number of affected settlements, the
results showed some contradictions between the number of deforested settlements and
the number of settlements with registered companies or turnover from wood trading, but
the general overview and statistical evolution showed that the turnover and the forest loss
evolution are correlated in the evolution pattern. At the same time this study shows that
it exists a correlation between the type of forest preferred in the wood trading, by placing
wood trade companies near the coniferous area from Apuseni Mountains.
REFERENCES
[1]. Ciobotaru, A.M.; Andronache, I.; Ahamme, H.;, Jelinek, H.F.; Radulovic, M.; Pintilii, R.D.;
Peptenatu, D.; Drăghici, C.C.; Simion, A.G.; Papuc, R.M., Marin M.; Radu, R.A.; Grecu, A.;
Gruia, A.K.; Loghin, I.V.; Fensholt, R.; Recent Deforestation Pattern Changes (2000–2017) in
the Central Carpathians: A Gray-Level Co-Occurrence Matrix and Fractal Analysis Approach.
Forests, 2019, 10, 308.
[2]. Draghici, C.C.; Peptenatu, D.; Simion, A.G.; Pintilii, R.D.; Diaconu, D.C.; Teodorescu,
C.; Papuc, R.M.; Grigore, A.M.; Dobrea, C.R. Assessing economic pressure on the forest fund of
Maramures County – Romania, J For Sci, 2016, 62, 175-185.
[3]. Draghici, C.C.; Andronache, I.; Ahammer, H.; Peptenatu, D.; Pintilii, R.D.; Ciobotaru,
A.M.; Simion, A.G.; Dobrea, R.C.; Diaconu, D.C.; Visan, M.C.; Papuc, R.M. Spatial evolution
of forest areas in the northern Carpathian Mountains of Romania. Acta Montan Slovaca, 2017,
22, 95-106.
[4]. Langerwisch, F., Walz, A., Rammig, A., Tietjen, B., Thonicke, K., Cramer, W. Deforestation
in Amazonia impacts riverine carbon dynamics. Earth Syst Dynami, 2016, pp 953-968.
[5]. Karamage, F., Shao, H., Xi Chen, X., Ndayisaba, F., Nahayo, L., Kayiranga, A., Omifolaji,
J. K., Liu, T., Zhang, C. Deforestation Effects on Soil Erosion in the Lake Kivu Basin, D. R.
Congo-Rwanda, Forests, 2016, 7(11):281.
[6]. Yang, D., Kanae, S., Oki, T., Koike, T., Musiake, K. Global potential soil erosion with
reference to land use and climate changes, Hydrol Process, 2003, pp 2913–2928;
[7]. Bell, M., Boardman, J. Past and Present Soil Erosion (Oxbow Monograph). Oxbow Books,
Oxford, 1992.
[8]. Lufafa, A., Tenywa, M. M., Isabirye, M., Majaliwa, M. J. G., Woomer, P. L. Prediction of
soil erosion in a Lake Victoria basin catchment using a GIS-based universal soil loss model. Agric
Syst, 2003, pp 883–894.
[9]. Nachtergaele, F., Petri, M., Biancalani, R., Van Lynden, G., Van Velthuizen, H., Bloise,
M. Global Land Degradation Information System (Gladis); Beta Version. An Information
Database for Land Degradation Assessment at Global Level. Land Degradation Assessment in
Drylands Technical Report; Food and Agriculture Organization of the United Nations (FAO),
2010, vol 17.

586

International Scientific Conference GEOBALCANICA 2020

[10]. Karamage, F., Shao, H., Xi Chen, X., Ndayisaba, F., Nahayo, L., Kayiranga, A., Omifolaji,
J. K., Liu, T., Zhang, C. Deforestation Effects on Soil Erosion in the Lake Kivu Basin, DR CongoRwanda, Forests, 2016, vol 7(11):281.
[11]. Villarino, S. H., Studderta, G. A., Baldassini, P., Cendoya, M. G., Ciuffoli, L., Mastrángelo,
M., Piñeiro, G. Deforestation impacts on soil organic carbon stocks in the Semiarid Chaco Region,
Argentina, Science of The Total Environment, 2017, pp 1056–1065.
[12]. Langerwisch, F., Walz, A., Rammig, A., Tietjen, B., Thonicke, K., Cramer, W.
Deforestation in Amazonia impacts riverine carbon dynamics. Earth Syst Dynami, 2016, pp 953968.
[13]. Olabemiwo FA, Danmaliki GI, Oyehan TA, Tawabini BS (2017) Forecasting CO2
emissions in the Persian Gulf States. Global J Environ Sci Manage 3(1):1-10.
doi: 10.22034/gjesm.2017.03.01.001.
[14]. Winkel, G., Blondet, M., Borrass, L., Frei, T., Geitzenauer, M., Gruppe, A., Jump, A.,
Koning, J., Sotirov, M., Weiss, G., Winter, S., Turnhout, E. The implementation of Natura 2000
in forests: A trans- and interdisciplinary assessment of challenges and choices. Environmental
Science & Policy, 2015, pp 23-32.
[15]. Hansen, M. C., Potapov, P. V., Moore, R., Hancher, M., Turubanova, S. A., Tyukavina, A.,
Thau, D., Stehman, S. V., Goetz, S. J., Loveland, T. R., Kommareddy, A., Egorov, A., Chini, L.,
Justice, C. O., Townshend, J. R. G. High-Resolution Global Maps of 21st-Century Forest Cover
Change. Science, 2013, pp 850–853.
[16]. Prăvălie, R., Sirodoev, I., Peptenatu, D. Detecting climate change effects on forest
ecosystems in Southwestern Romania using Landsat TM NDVI data. Journal of Geographical
Sciences, 2014, vol. 24, pp 815-832.
[17]. Petrisor, A. I., Petrisor, L. E., 2006-2012 Land cover and use changes in Romania - an
overall assessment based on Corine data. Present Environment and Sustainable Development,
2017, vol 11, pp 119-127.
[18]. Borrelli, P., Panagos, P., Märker, M., Modugno, S. and Schütt, B. Assessment of the impacts
of clear-cutting on soil loss by water erosion in Italian forests: First comprehensive monitoring
and modelling approach, Catena,2017, vol 149 (3), pp 770-781.
[19]. Beaudoin, G., Rafanoharana, S., Boissiere, M., Wijaya, A., Wardhana, W. Completing the
Picture: Importance of Considering Participatory Mapping for REDD plus Measurement,
Reporting and Verification (MRV), Plos One, 2016.
[20]. Andronache I., Fensholt R., Ahammer H., Ciobotaru A. M, Pintilii R.D., Peptenatu D.,
Draghici C.C., Diaconu D.C., Radulovic M., Pulighe G., Azihou A.F, Toyi M.S., Sinsin B., 2017.
Assessment of Textural Differentiations in Forest Resources in Romania Using Fractal Analysis.
Forests; 8(3):54. https://doi.org/10.3390/f8030054.
[21]. Romanian Environment Ministry – www.mmediu.ro
[22]. Pintilii R.D., Andronache I., Diaconu D.C., Dobrea R.C., Zelenakova M., Fensholt R.,
Peptenatu D., Draghici C.C., Ciobotaru A. M., 2017. Using Fractal Analysis in Modeling the
Dynamics of Forest and Economic Impact Assessment: Maramureș County, Romania, as a Case
Study. Forests, 8(1):25. doi:10.3390/f8010025.
[23]. Pintilii R.D., Andronache I., Simion A.G., Draghici C.C., Peptenatu D., Ciobotaru A.M.,
Dobrea R.C., Papuc R.M., 2016. Determining forest fund evolution by fractal analysis (SuceavaRomania). Urbanism Arhitecture Constructions, 7(1):31–42.
[24]. FAO. State of the World ís forests. 2014, Forest and Agriculture: Land -Use challenge and
opportunities. Rome, Italy. http://www.fao.org/3/a-i5588e.pdf.
[25]. Roșu A., Geografia Fizică a României (1973), Editura DIDACTICĂ ȘI PEDAGOGICĂ,
București, 433 pag.

587

International Scientific Conference GEOBALCANICA 2020

STRATEGIC ADAPTATION OF TOURIST DESTINATION
PRODUCTS TO CONTEMPORARY TOURISM TRENDS:
A CASE STUDY OF FRUSKA GORA NATIONAL PARK
DOI: http://dx.doi.org/10.18509/GBP.2020.65
UDC: 338.487:339.113.2]:005.52:005.33(497.11-751.2)

Svetlana Vukosav
Vuk Garača
Milan Bradić
Jelena Tepavčević
University of Novi Sad, Faculty of Sciences,
Tourism and Hotel Management, Serbia

ABSTRACT
In order to maximize tourism development in the Fruška Gora National Park, it is
necessary to define for those activities that enable the formation of a tourism product that
can be marketed on the tourist market. The formation and design of a tourist product
depends on the type of tourist destination, and the development of new trends in tourism
imposes a constant need for modification, new design and creation of new attractiveness
when forming a tourist product. In modern business conditions and trends in the tourist
market, it is imperative to work on improving the management of tourist areas with the
aim of preserving it and improving the quality of development of these areas. In order to
create the best position of the tourist destination in the tourist market, as well as to create
a differentiated advantage over the competition of the modern tourist destination, their
strategy is constantly adjusting to more sophisticated demand, and the strategy itself
begins and ends with selected market segments. The implementation of a combination of
adequate strategic alternatives in Fruska Gora National Park in the present turbulent
environment is an effective way of managing in order to create strategic harmony between
the resources of the destination and the threats and opportunities that operate from the
environment. Therefore, the aim of this paper is to point out the necessity of strategic
adaptation of Fruska Gora National Park as a tourist destination, to market trends and to
find the optimal strategic mix in order to ensure the efficiency and effectiveness of the
Fruška Gora National Park as a competitive tourist destination.
Keywords: strategic adaptation, tourist destination, tourist products, contemporary
tourism trends, Fruska gora National park
INTRODUCTION
The expansive, uncontrollable growth and the development of tourism during the
previous past decades are followed by numerous ecological, social and cultural
consequences. That is why there is a need for the concept of sustainable development in
this area, which in essence directs on the necessity of strategic thinking about the future
development of touristic spaces and regions [1]. Especially, it is necessary to apply this
concept to the oldest natural goods and touristic resources and those are the national parks.
Sustainability of tourism development within the national parks depends on the ability of
the environment to secure the stable and long-term development base of these resources
[2]. All the participants and the carriers of touristic activity have a task to adapt to this
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new development strategy and the way of thinking. Besides, the success of the touristic
destination will more and more depend on its sensitiveness compared to the intensity of
flows in the surrounding. Meeting the business goals of the touristic destination depends
on its ability to satisfy the needs and wishes of the consumers (tourists) and with the
adequate combination of the instruments of market access or finding its optimal
combination through the choice of strategic alternatives. Defining and choosing the
strategies is a very complicated process, especially because with the appearance of
numerous destinations comes a great number of touristic products and a greater chance
of the market segmentation on smaller homogeneous groups of consumers. That is why
when creating the strategy for directing the touristic destination there is a question of what
type of product we should create, where we can place it and how to position ourselves on
the chosen market. That is why when creating the strategy for directing the touristic
destination as well-positioned touristic destination its strategy is constantly adapted
according to the tourist demands and the strategy itself starts and ends with the chosen
market segments. The National park “Fruska Gora” is the oldest national park in Serbia,
founded in 1960. The name of National park Fruska Gora came from the mountain with
the same name and the name Fruska Gora came through its adjectival form “ethnic Frug”
with the meaning “Roman” and in that way, the name of this mountain keeps the memory
of one ethnical community that disappeared from this territory a long time ago [3].
The application of strategic directing concept in the National park “Fruska Gora” in
today’s turbulent conditions represents the efficient way of directing to create strategic
harmony between the resources of the destination and threats and opportunities from its
surroundings. So, the aim of this paper is to point out the necessity of strategic directing
in the National park “Fruska Gora” and finding the adequate strategy for securing the
efficiency and the effectiveness of the National park “Fruska Gora” activities as a touristic
destination and promotion of its growth and development.
METHODS
Primary data for this research is gathered through fieldwork that relied on a direct
conversation – the interview with the management of public company “National park
Fruska Gora” that is managing this natural good. This interview consisted of 32 questions
related to the management and marketing of touristic destination, where 9 questions were
related to the process of strategic management. The interview was done in May, 2019.
During the research process, several other methods were used: the research of primary
and secondary data, the analytic and synthetic methods, critical and descriptive methods.
The analysis of the secondary data represents the basis of this research and this paper [4]
and included the analysis of domestic and foreign literature from this area and the
systematisation of data gathered from the management of accommodation facilities from
the National park.
THE PROCESS OF STRATEGIC MANAGEMENT
AND TRENDS ON THE TOURISTIC MARKET
The tourism industry depends on external factors more than other businesses and
industries. Specific attention should be given to external factors that can influence the
competitive advantage of firms and destination [5], [6]. Natural resources, in particular,
can be considered critical factors of success in this industry. The strategic directing of
touristic destination denotes the choice of adequate path through which the touristic
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destination should in long-terms ensure the competitive position in the touristic market
as well as the plan of action based on the anticipated conditions in the surrounding.
Everything is done to adjust to the market conditions and the trends to meet the defined
development goals [7]. The successful strategic directing of the touristic destination must
have these characteristics:
- The strategy must focus on the completeness of touristic destination’s activity,
- The strategy must ensure successful and durable adjustment of touristic
- destination’s activity with its surroundings. There is a certain danger if management
first develops missions, goals and guides of touristic destination and only after that
considers the significance and influence of surrounding,
- The strategy must be oriented to question of internal limits (especially on issues
- and inelasticity of the offer),
- The strategic directing must be oriented to make long-term decisions that are
- important for the growth and development of the destination [7].
So, strategic management is observed as a continuous, interactive process which consists
of several phases [8]:
- The analysis of surrounding,
- Directing the organisation (mission and goals),
- Strategy formulation,
- Strategy implementation,
- Strategic control.
The touristic destinations that want to survive and succeed in the tourism market must
know everything about the new trends in tourism and include them in their strategy
because yesterday’s
touristic needs and demands are old. The rapidity of change and following the trends
brings the need for questioning and changing the strategy and the plans to compete with
the market demands [9]. In this way, the organisation of resources and work is changed.
Following the modern touristic trends on the touristic market, there was noticed a great
call of touristic demand for health-recreational, winter-sports activities and contact with
the unpolluted environment (which especially reflects on critical review of the place and
the position of tourism as the factor of saving and degradation of space) [10]. On the wave
of so-called “green paradigm” that denotes the transition of specially developed countries
from the western hemisphere regarding the ecotourism and its sustainable growth and
awareness about the necessity of change in behaviour, there are more and more words in
the touristic literature about so-called ʺgreen destinationsʺ. This means that in future
tourism development, those places and areas with the preserved environment will be the
most popular ones and after them those areas that include in ecology the preservation of
cultural-historical attractions, anthropogenic and other factors important for the touristic
development [11].
Hoteliers and touristic agencies, as well as touristic destinations, will have to take care of
the number of factors which in basis bring the change in the behaviour of the tourist
demand [12].
- The permanent improvement of natural attractive factor is expected,
- The permanent improvement of computer technology in tourism is expected,
- “Sun, sea and sand” will still be very popular,
- Today’s touristic “heaven” (on many destinations like Hawaii, Seychelles,
- Comoros) will be future standard,
- The trip will be a kind of adventure (to see, to hear, to find out),
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- The exotic will be popular (unknown, unique),
- Culture and education will be more and more popular as a part of touristic
packages etc.
In this context, certain trends will appear like for example:
- The trend toward the trip to destinations with a preserved natural environment,
- The trend of increasing the presence of adventure on the touristic trip,
- The trend toward greater involvement of individual tourists (they travel alone
- and search for a product made according to their needs),
- The trend toward a greater presence of wellness content,
- The trend of traveling to sunny destinations,
- The trend toward cheaper accommodation,
- The trend toward shorter and more often trips,
- The trend toward spontaneous deciding about the trip,
- The trend toward the often change of destinations (the trip is attraction “per se”
and it is traveled to more than one destination).
DEFINING THE MISSION
The mission or the purpose represents the basic function or task of the hospitality-touristic
company that differs it from other companies and especially from the competition. It
should illustrate the main reasons for company’s existence [12]. The missions define
goals in space and time. Properly defined mission directs the decisions about the strategic
vision and strategies and represents the base for implementation of its goals and other
plans according to the hierarchy. It expresses the ethical principles of business behaviour
that will be implemented in the company’s business [13]. Properly defined mission directs
the strategic thinking and deciding, gives limits or framework of the company’s business
and contributes to the coordination of the complete company’s activity in space and time.
Based on what we have determined through field fork, in conversation with the
management of public company “National park Fruska Gora” we can formulate the
mission for this touristic destination.
The mission: Giving the unforgettable destination experience to the tourist by putting
their pleasure and sustainability in the first place with active participation in protecting
the environment and the development of touristic destination.
Goals
From the aspect of planning, the goals represent a set of plans of a higher hierarchical
level that come from the mission and the vision [12]. So, the company’s goals represent
the elaboration of a previously determined mission to regulate the process of directing. In
that case, these goals are determined for “National park Fruska Gora”
- Adjust equipping, arranging and space usage with the principles of the sustainable
development that include meeting the needs of protecting, taking care and improving
the space and securing the conditions that staying in this area represents a unique
experience
- Chose those forms of tourism, or that kind of touristic product that is competitive on
the touristic market – considered specific (relied on the primary attractiveness of this
area) or scarce on the touristic market and on those that least endanger the
environment
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- Conceive the development of tourism so that it flows constantly in time and space and
choose those forms of tourism which organisation can start immediately and without
big financial investments
- Establishing the touristic agency owned by the National park with the function of
bringing and organising stayings on Fruska Gora and in the National park
It is necessary to create a touristic image of Fruska Gora or representative product on the
touristic market. The base for this should be linden, vineyards, monasteries, poets, trips.
That should be the subject of elaboration through concrete marketing development
programs.
During the first stage of touristic activation of the National park different types of
excursion tourism should be developed; those types that do not need big investments in
material goods, but ask for good organisation and complete marketing. However, with
the fact that the excursion touristic movements usually bring small profit or no profit at
all, it is necessary to start the restoration of the material base or the touristic object for
accepting stationed guests, because stationary tourism brings profit.
Also, the National park must prove the right of directing over its resources and the right
to use them as well as to meet a certain level of disposal over its objects. As it was
mentioned it is necessary to establish the touristic agency within the National park that
would have a receptive role or take care of accommodation, acceptance and organising
the stay in Fruska Gora as well as to have a task to get in touch and sell touristic products
through mediators, other touristic agencies in its close and further surrounding. In this
way, safer sources of income are established based on selling the services in objects.
The research of the tourist market is the necessary component of all the marketing
activities and represents the condition for successful business in modern tourism. In the
absence of previous researches, it is necessary to start these activities immediately.
The space arrangements of locations must be adjusted with the existing network of
objects, resources lay-out so that those sites are on easily accessible locations in the
emissive zones of surrounding cities. The visitor should be informed about them, so it is
necessary to open another informative centre.
SWOT analysis as a precondition for
a successful choice of the strategy
Every touristic destination examines its situation and competitive position and formulates
the strategy in dependence from planning future events. The basic problem is how to
choose a suitable strategic alternative or what relevant pieces of information and
predictions we use to choose the strategy. For that we can use the SWOT analysis as the
result of the internal and external analysis of the environment, considering internal or
external orientation on growth to minimise the weaknesses and maximize the strengths
[12]. The SWOT analysis is widely used both in strategic planning and in marketing
strategy [14], [15], [16]. This analysis represents a good analytic base for choosing the
strategies by touristic destinations or products and the first step in the process of strategic
management, done for the National Park Fruska Gora (Table 1).
Why is important to start the analysis of the touristic destination with the SWOT analysis?
The reason lies in the fact that this analysis gives a clear image of the state and increases
the possibilities of solving the weaknesses and threats with powers and possibilities. This
kind of solving ʺthe weakʺ point of the destination is implemented further through the
TOWS matrix. At the beginning of the 1980s, the experts developed the TOWS matrix
that analyses the same factor as the SWOT analysis, but it starts with the external factors
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or the opposite order when compared to the methodological approach of the SWOT
analysis [17].
Тable 1. The SWOT analysis of the NP ʺFruska Goraʺ
Strengths
– Good touristic-geographic position and the
position in relation to emissive areas
– Good microlocational position and accessibility
of most attractive locations
– Ambience
– Favourable climate conditions during the certain
seasons
– The richness of plant and animal world
– Healing waters
– Lake accumulations
– The richness of cultural-historical monuments on
the park’s edge
– The vineyard region
Oportunities
– Wide contractive zone with the largest cities in
Vojvodina
– Bigger urbanisation in cities

Weaknesses
– The absence of clear vision by management
and state about touristic activation of National
park
– The insufficient quality of touristic products
and programms
–The state of accomodation capacities in the
Park
– The absence of certain sport-recreative
contents
– The unusage of space
– Weak touristic equipment
– Non-existence of touristic agency in the
National Park
– Weak marketing activity

Threats
– Higher urbanisation of the mountain

– Further degradation by industry and other
factors
– Very attractive villages surrounding the
– Rudeness in behaviour of tourists within
National Park
protected national goods
– Incorporation in the touristic fortune
– Low purchasing power of the citizens
– Greater touristic significance of the Danube
– The increase in number of object in
river in the european proportions
surroundings withe the similar offer
The source: Created by the author and based on the interview
with the management of the National park Fruska Gora, 2019.

The ТОWS matrix is a tool created to match the outside opportunities and threats and
internal strengths and weaknesses [12]. The TOWS matrix is in most cases presented in
the form of table so that it creates four strategies, based on matching the combinations of
weaknesses, threats, opportunities and strengths. Those are: WT, WO, ST and SO
strategies.
The goal of the WT strategy is to minimise both weaknesses (W) and threats (T). The
touristic destination that at the same time is faced with outer threats and inner weaknesses
has only goal – survival. The destination solves this position with hope in the decrease of
outer strengths and ending the business processes which considered as “weak”.
The goal of the WO strategy is to minimise the weaknesses (W) and maximise the
opportunities (O). Every touristic destination can recognise the chances in its
surrounding, but it can’t allow itself to have the inner weaknesses that could prevent it
from answering on the opportunities from the outer surrounding.
The goal of the ST strategy is to maximise the strengths (S) that in this form can
successfully ʺcopeʺ with the outer threats (T) and minimise them.
The goal of the SO strategy is to maximise both strengths (S) and opportunities (O). This
position is the main goal and wish of every destination’s management.
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Table 2. The ТОWS matrix of the NP “Fruska Gora”

Oportunities from the
surrounding
•
•
•
•
•

•
•
•
•
•
•
•
•

•

Good touristic-geographic
position and the position in
relation to emissive areas,
Good microlocational position
and accessibility of most
attractive locations,
Ambience,
Favourable climate conditions
during the certain seasons,
The richness of plant and animal
world,
Mineral waters,
Lake accumulations,
The richness of culturalhistorical monuments on the
park’s edge,
The vineyard region

•
•
•
•
•
•
•

The absence of clear vision by
management and state about
touristic activation of the
National park
The insufficient quality of
touristic products and
programms
The state of accomodation
capacities in the Park
The absence of certain sportrecreative contents
Unusage of space
Weak touristic equipment
Non-existence of touristic
agency in the National Park
Weak marketing activity

Higher urbanisation of the
mountain,
Further degradation by
industry and other factors,
Rudeness in behaviour of
tourists within protected
national goods,
Low purchasing power of the
citizens,
The increase in number of
object in surroundings withe
the similar offer

•
•
•
•

SO Strategy

•
•

Introducing the new product
on current markets or current
products to the new markets
Attracting new touristic
groups to new touristic
programs
Strengthening competitive
advantage by emphasizing all
the attractive places in
Fruska Gora

ST Strategy
•

The use of current economical
situation to activate those touristic
destinations closest to the tourist

•

Researching the market to follow
the trends and consumer's demands
for directing own possibilities for
growth and development
and.cognition about new
necessary product and services
Co-operation between all the
touristic agencies of municipalities
on the territory of the National
park
Increasing the consciousness about
conservation of the environment in
the National park

•

•

Weaknesses
•

•

Wide contractive zone with the
largest cities in Vojvodina,
Bigger urbanisation in cities,
Very attractive villages
surrounding the National Park,
Incorporation in the touristic
fortune,
Greater touristic significance of
the Danube river in european
proportions

Strenghts
•

Threats from the
surrounding

WO Strategy
•
•
•

Creating the destinational
management for efficient
directing of space
The new access to sale – a
modern marketing plan,
acuteness and efficiency
A touristic valorisation of the
most attractive locations on the
mountain and adaptedness to the
region's touristic offer

WT Strategy
•
•
•

•

Maximal use of existing
resources on the most
efficient way
Adapting to existing
economical situation when
creating touristic programs
Cutting the expenses in all the
accommodation object on the
mountain, but preserving the
quality
Efficient application of the
Law of National Parks

Source: Created by the author, and based on the interview
with the management of the National park Fruska Gora, 2019.

From the TOWS matrix and based on the clear display of weaknesses, strengths, threats
and opportunities all the possible strategies in NP Fruska Gora are enlisted (Table 2). A
destination, depending on its position chooses the strategy that is the most adequate at
that moment, taking into consideration the biggest influence on the positioning on the
market. With both approaches, the SWOT analysis and the TOWS matrix we identify the
critical factors of success or failure. Because of that, this technique and its methodological
frame got a wide usage in practicing of strategic analysis and choosing the strategic option
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for organisations, or companies as well as for the touristic product and destinations [8].
Of course, we have to emphasize that the pre-condition of all these analyses is the
existence of management of the touristic destination Fruska Gora with a clear vision about
the touristic activation of this place.
Choosing and implementing the strategy
The formulation of strategy involves a systematic approach that is in accordance with
treating the touristic destination as a complex system. The criteria for the successfulness
of strategies is their contribution in the creation of a unique destination's competence in
carrying out the business activity; that is a precondition for competitive advantage [18].
To define the strategy, it is necessary to determine different ways or different strategic
options (its generating, rating and choice) for realisation of the mission and the goals of
destination. Based on previously done SWOT analysis and TOWS matrix, the most
adequate one would be the implementation of growth strategy, the strategies of market
and product development.
Because every development concept must come to the needs and wishes of users, it is
necessary to analyse of the potential markets to come to the potential touristic demand for
the touristic offer in Fruska Gora. During the analysis of the touristic demand for the
touristic products of Fruska Gora, it is necessary to analyse three basic components:
- Tourist-geographical position in relation to places tourists come from and other
touristic destinations is very favourable and it is one of the most significant stimulative
factors of tourism development.
- Traffic position of Fruska Gora that is on the first site very favourable and stimulates
touristic visits - because of the accessibility (a number of roads from all directions)
and a small distance from the emissive areas. However, the position is also a restrictive
factor because the roads are in a bad shape and this fact discourages trips and extends
the trip time. The important factor is a shortage of information boards and signposts
which affects the unsafety of movement through space.
- Current country-political and social situation as a more complex factor.
- However, with the third component, this kind of momentum can be good for the
development of tourism in Fruska Gora from these reasons [19]:
- Complex space communications with further regions and world, direct potential
tourist to the closest attractive destinations,
- Narrowed possibilities for satisfying expressive touristic needs of citizens of
Vojvodina and Belgrade (that are in the closest contractive zone), direct tourist to the
closest touristic destinations that kept or developed basic elements of a touristically
attractive offer
- Economical and social situation of the citizens form the contractive zone of Fruska
Gora – in general is not very favourable in terms of development of those forms of
tourism that demand more investment and bring the high price for space usage, but on
the other hand, low life standard directs the potential tourists to choose closer and
cheaper programs that have favourable conditions on the observed space
The touristic demand is measured as a favourable component of the touristic
development; as a side of touristic market to which elastic and well-organised offer must
be turned to.
According to the characteristics of potential tourists, in Fruska Gora you can expect these
segments of demand [20]:
- school kids – organised with schools or other organizations
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- youth – students organised; youth organizations
- mountaineers, scouts, rangers, people on holidays, ecologists,
- young researchers, musical or literary youth and other youth organizations, nongovernmental or similar youth organizations,
- sportsmen – organised with their clubs, sport schools and centres,
- grown-ups and mixed groups,
- organised groups – mountaineers, recreates, expert groups,
- non-organised groups.
The necessity of applying the generic strategies also represents the imperative of
successful positioning of the NP ʺFruska Goraʺ on the touristic market. It is considered
that the number and the structure of the accommodation objects are enough for providing
service for tourists (Table 3), but their equipment, organisation and functioning are not
satisfying level. In the past few decades, there hasn’t been a significant change in the
quantitative and qualitative characteristics of the accommodation capacities in Fruska
Gora. Significant changes are happening during the past few years when the first object
of I category hotel ʺPremier аquaʺ in Vrdnik was opened, than tourist village ʺVrdnicka
kulaʺ and thermal spa resort ʺFruske Termeʺ and this represents a successful step toward
improvement and development of the touristic product of this destination. In this way,
demanding market segments can be satisfied and it shows that the hotel’s specialization
and the development of wellness tourism is another form of tourism which can contribute
to the development of this mountain.
Тable 3. The accommodation capacities in Fruska Gora (new data)
The number of
The type of accommodation
The number of beds
objects
Hotels
4
929
Tourist village
1
96
Motels
3
202
Resorts
4
590
Mountain lodges
12
321
Total
24
2138
Source: [21]

The strategy of product differentiation is implemented on this example (the differentiation
according to the quality) and in this way the necessity of strategic directing and thinking
in tourism is pointed out.
CONCLUSION
Modern trends and predictions about the character of changes especially in the
surrounding, condition that the appliance of strategic directing concept will be necessary
with the goal to secure the basis for efficiency and effectiveness of activities in Fruska
Gora, its growth and development. The biggest problem in development of tourism in the
National park Fruska Gora so far was the fact that the bearers of tourism development
were not clearly defined; the fact that the users of that space do not bear the consequences
of insufficient or inadequate usage of space and the fact that the chosen development
programs were not implemented. The most important thing is that there is no strategic
decision whether or not tourism is wanted in Fruska Gora because the modern touristic
market demand concrete development program and the implementation of growth
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strategies as well as the generic strategies that offer attractive, specific and rare products
to curios and selective tourists.
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ABSTRACT
Creative economies are an important indicator of sustainable regional development. The
study follows the spatial dynamics of creative economies in the Center Development
Region - one of the most important development regions of Romania.
The quantification of the spatial dynamics of the creative sector at the level of the region
was made starting from an economic database, at the level of the territorial administrative
unit, for the economic indicator relevant to this study - turnover. The analysis was carried
out at the National Classification for the Economic Activities (NACE) level, for the
period 2000-2016. The establishment of creative activities was made after the
Government Decision no. 859 of 2014, which indicates, for this economic sector, a
number of 66 codes, grouped into 7 main areas. Graphic models were developed and also
a series of cartographic models using the open-source QGis platform.
The results of the study highlight a series of local specificities determined by the
concentration of the main areas of the creative sector within polarizing urban centers,
which support the development of creative activities in the region. Also, there is an
increasing share of creative economies in emerging spaces.
Keywords: urban development, creative economies, spatial distribution
INTRODUCTION
The role and importance of creative economy is being studied more and more lately. The
creative economy is considered to be a tool for urban and regional revitalization and
regeneration and also, this type of economy is economy creates jobs and well-being [1].
Creativity becomes an economic activity only when an idea becomes a business [2].
It is considered that two types of capital are the basis of the growth of cities and regions,
creative and social capital. The concept of creative capital was popularized by Florida [3].
According to him, the creative class - which includes professionals such as doctors,
lawyers, scientists, engineers, university professors, but also artists, musicians and
sculptors who own creative capital. This group produces ideas, information and
technology and these are increasingly important for the growth of cities and regions [4].
The spatial patterns of the creative professions have led to a better understanding of the
importance of place in modelling the local accumulation of the creative process [5], [6],
[7], [8].
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Recent studies consider the creative economy as a strategy for sustainable development
and promoting regional development [9], as well as the fact that it can develop public
policies aimed at preserving the quality of the city, increasing community prosperity, but
also its historical development [10], [11].
The creative economy draws attention by the role that innovation activities plays at the
level of companies in the creative sector [12], [13], [14], [15], [16] but also because of
their connection with other economic sectors [17], [18]. It also contributes to innovation
in other branches of the economy with the help of various creative contributions but also
of human capital, which are the main vehicles for spreading innovation in other sectors
[19], [20].
METHODOLOGY
Area of study
The study analyzes the spatial distribution and the dynamics of the creative economy at
the level of the Center Development Region on the basis of an economic indicator –
turnover. The Center Development Region is located within the Romanian Carpathian
arc, being saturated by the meridian 25º East longitude and 46º North latitude parallel,
having radial links with 6 of the 7 development regions (Fig. 1).

Figure 1. Location of the Center Development Region

Data analysis
The analysis period of the study is between 2000 and 2016. An economic database has
been created at the level of administrative-territorial unit, highlighting an economic
indicator relevant to the analysis of creative economies (turnover) according to the
Classification of National Economy Activities (NACE). The NACE codes belonging to
the creative economies were chosen accordingly to the Government Decision no. 859 of
2014, regarding the approval of the "Government Strategy for the development of the
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CLASS

Table 1. Creative areas classification

NACE CODES
CREATIVE ACTIVITIES
5811
Book publishing
5812
Publishing of directories and mailing lists
5813
Publishing of newspapers
Publishing
5814
Publishing of journals and periodicals
5819
Other publishing activities
5821
Publishing of computer games
5829
Other software publishing
5911
Motion picture, video and television programme production activities
5912
Motion picture, video and television programme post-production activities
5913
Motion picture, video and television programme distribution activities
5914
Motion picture projection activities
5920
Sound recording and music publishing activities
6391
News agency activities
Media and cinema
7311
Advertising agencies
7312
Media representation
7320
Market research and public opinion polling
7410
Specialised design activities
7420
Photographic activities
7430
Translation and interpretation activities
7490
Other professional, scientific and technical activities n.e.c.
6202
Computer consultancy activities
6203
Computer facilities management activities
6209
Other information technology and computer service activities
IT
6311
Data processing, hosting and related activities
6312
Web portals
6399
Other information service activities n.e.c.
7111
Architectural activities
Architecture and
7112
Engineering activities and related technical consultancy
engineering
7120
Technical testing and analysis
7211
Research and experimental development on biotechnology
7219
Other research and experimental development on natural sciences and engineering
7220
Research and experimental development on social sciences and humanities
8510
Pre-primary education
8520
Primary education
8531
General secondary education
8532
Technical and vocational secondary education
Education and
research
8541
Post-secondary non-tertiary education
8542
Tertiary education
8551
Sports and recreation education
8552
Cultural education
8553
Driving school activities
8559
Other education n.e.c.
8560
Educational support activities
8610
Hospital activities
8621
General medical practice activities
8622
Specialist medical practice activities
8623
Dental practice activities
Health
8690
Other human health activities
8710
Residential nursing care activities
8720
Residential care activities for mental retardation, mental health and substance abuse
8730
Residential care activities for the elderly and disabled
8790
Other residential care activities
9001
Performing arts
9002
Support activities to performing arts
9003
Artistic creation
9004
Operation of arts facilities
9101
Library and archives activities
9102
Museums activities
9103
Operation of historical sites and buildings and similar visitor attractions
Culture and
recreation
9104
Botanical and zoological gardens and nature reserves activities
9311
Operation of sports facilities
9312
Activities of sports clubs
9313
Fitness facilities
9319
Other sports activities
9321
Activities of amusement parks and theme parks
9329
Other amusement and recreation activities
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sector of small and medium-sized enterprises and the improvement of the business
environment in Romania Horizon 2020". Based on the classifications made by Howkins
[21], Florida [22] and The New England Council [23], was made a creative areas
classification of the 66 NACE codes of the creative sector for Romania (Table 1.)
GIS analysis
An open-source software - QGIS 3.4 was used for to make maps for each year, for the
period 2000-2016, for the value of turnover, in a sequential color scheme, at the level of
territorial administrative unit.
Graphical models
The graphical models show the evolution of the values of turnover for the time span 20002016. The graphs show the evolution of the 7 classes (Publishing, Media and cinema, IT,
Architecture and engineering, Education and research, Health and Culture and recreation)
at national and regional level and also show the evolutions of the NACE codes that belong
to the respective classes.
The values for turnover, for a better analysis, are expressed in the national currency (Lei),
thus that at the course of the National Bank of Romania 1 euro represents 4.75 LEI.
RESULTS

2000

2001

2002

2003

2004

2005

2006

2007

2008
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Figure 2. Spatial distribution of turnover in the creative sector for the Center Development Region
Source: UB/1423

The spatial evolution of the turnover in the Center Development Region (Fig. 2) shows
an upward evolution of values, with increases throughout the analyzed period. At regional
level the main 3 cities with the highest turnover in the creative sector for the first reference
year, 2000, are Brașov (with 2,325,471,420 lei), Târgu Mureș (with 1,433,429,392 lei)
and Sibiu with a value of 1,068,526,023 lei. For the period 2008 (the installation of the
economic crisis) - 2009 (when its effects are observed) the situation for the Development
Region 7 remains unchanged (Brașov, Sibiu and Târgu Mureș having the most significant
values). In 2009 there were slight decreases in values. In the last reference year, 2016, the
values increase, reaching 26,946,369,348 lei (for Brașov), 16,526,785,839 lei (for Târgu
Mureș) and 13,045,021,702 lei for Sibiu.

Figure 3. Evolution of the
total turnover for Publishing area

Figure 4. Evolution of the total turnover
for NACE codes belonging Publishing area
Source: UB/1423
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The evolution of the total turnover for the Publising class (Fig. 3) presents for the year
2000 values of 303,101,956 lei (at national level), and at regional level a value of
16,878,740 lei for the Center Development Region. The values show an upward trend,
with increases until 2008 (3,229,859,940 lei at national level and 3,143,227,458 lei at
regional level), with a stagnation and decrease after 2011. In 2018, the maximum national
value of 3,952,199,257 lei is registered, and at the level of the region there is a turnover
of 143,978,588 lei.
The evolution of the turnover for NACE codes belonging to Publishing area (Fig. 4)
shows 3 codes with important values 5811 - Book publishing (2,473,365 lei in 2000 and
25,168,890 lei in 2016), 5813 - Publishing of newspapers (7,223,256 in 2000 and
44,034.487 lei in 2016) and 5829 - Other software publishing (in 2000 3,378,401 lei and
58,037,383 lei in 2016).

Figure 5. Evolution of the total turnover for
Media and cinema area

Figure 6. Evolution of the total turnover for
NACE codes belonging Media and cinema area
Source: UB/1423

The evolution of the total turnover for the Media and cinema class (Fig. 5) presents for
the year 2000 values of 892,365,430 lei (at national level), and at the regional level a
value of 24,597,321 lei for the Center Development Region. The values show an upward
trend, with increases until 2008 and with fluctuations after 2008. In 2018, the national
value of 11,235,848,774 lei is registered and at the regional level a maximum of
404,052,373 lei.

Figure 7. Evolution of the total turnover for IT
area

Figure 8. Evolution of the total turnover for
NACE codes belonging IT area
Source: UB/1423
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The evolution of the turnover for the NACE codes belonging to the Media and cinema
area (Fig. 6) shows 2 codes with important values 7311 (7,085,405 lei in 2000 and
174,938,030 lei in 2016) and 7490 (9,683,648 in 2000 and 124,433,350 lei in 2016).
The IT area (Fig. 7) presents an upward evolution of the values of the turnover with values
of 728,557,377 lei in 2000 (at national level) and of 19,505,979 lei in the region. There is
a slight decrease due to the economic crisis of 2008, followed by increases in values and
in 2016 reached 8,141,031,282 lei at national level and a value of 379,050,607 lei at
regional level.
This class has 6 NACE codes (6202 - Computer consultancy activities, 6203 - Computer
facilities management activities, 6209 - Other information technology and computer
service activities, 6311 - Data processing, hosting and related activities, 6312 - Web
portals and 6399 - Other information service activities n.e.c.), the most representative
being 6202, the code having an ascending value (Fig. 8).

Figure 9. Evolution of the total turnover
for Architecture and engineering area

Figure 10. Evolution of the total turnover
for NACE codes belonging Architecture
and engineering area
Source: UB/1423

The evolution of the turnover for the Architecture and engineering area (Fig. 9) presents
values of 572,135,514 lei (at national level) and 37,216,181 lei (at the level of the region)
for the year 2000, with increases until 2008 being followed by decreases due to the
economic crisis (6,132,702,926 - 2008 and 5,490,497,909 - 2009 at the national level and
612,092,681 lei - 2008 and 502,721,925 lei - 2009 at the region level). After 2014, the
values begin to grow significantly.

Figure 11. Evolution of the total turnover for
Education and research area

Figure 12. Evolution of the total turnover for
NACE codes belonging Education and research area
Source: UB/1423
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The most important NACE codes for this class are 7111 - Architectural activities, 7112 Engineering activities and related technical consultancy and 7120 - Technical testing and
analysis) (Fig. 10). The highest values of the turnover are found in the code 7112.
For the evolution of the turnover in the Education and research area (Fig. 11), there is a
positive trend of the values with slight decreases after 2008, caused by the economic
crisis. The values of the turnover for the year 2000 are 211,045,944 lei at national level
and 8,032,828 at the region level. In 2016, values of 2,707,496,912 lei are registered at
national level and respectively, 1,338,376.21 lei at regional level.
The code with the most significant contribution of the turnover being 8559 - Other
education n.e.c. (Fig. 12) with a value of 54,102,143 in 2018.

Figure 13. Evolution of the total turnover for
Health area

Figure 14. Evolution of the total turnover for
NACE codes belonging Health area
Source: UB/1423

The evolution of the turnover in the Health field (Fig. 13) shows values of 81,920,271 lei
in 2000 at the national level and of 9,621,211 lei in the development region. It presents a
positive trend throughout the 17 years analyzed, reaching in 2018 at national values of
7,910,956,167 lei, and at regional level of 815,900,821 lei.
This class has 9 NACE codes (Fig. 14) (8610 - Hospital activities, 8621 - General medical
practice activities, 8622 - Specialist medical practice activities, 8623 - Dental practice
activities, 8690 - Other human health activities, 8710 - Residential nursing care activities,
8720 - Residential care activities for mental retardation, mental health and substance
abuse, 8730 - Residential care activities for the elderly and disabled, 8790 - Other
residential care activities, the most important NACE code being 8622, with a value of
374,064,566 lei.

Figure 15. Evolution of the total turnover for
Culture and recreation area

Figure 16. Evolution of the total turnover for
NACE codes belonging Culture and recreation area
Source: UB/1423
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The evolution of the turnover for the Culture and recreation area (Fig. 15) presents
turnover values of 49,432,496 lei at the national level and a value of 6,794,183 lei at the
region level. The values follow an upward trend with slight decreases after 2008. The
values at national level are 1,318,552,154 lei in 2008 and a slight increase to a value of
1,460,329,051 lei in 2009. The growth is also felt at the level of the region where the
turnover is 80,925,577 lei in 2008 and of 82,065,762 lei in 2009. The values peaks at both
national and regional levels are registered in 2018 (1,874,162,202 lei and 257,451,819 lei
respectively).
Culture and recreation area (Fig. 16) totals 14 NACE codes, the one with the most
significant values is 9329 (with 118,390,64 lei in 2016).
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CONCLUSION
Approach the spatial dimension of the main creative economic indicators highlights two
specificities. First of all, the tendency of concentration of creative economies in the main
urban centers and in the emerging space structured around them, significant being the
concentration of values in the cities of Brașov, Târgu Mureș and Sibiu, as well as around
them. Secondly, we notice the spectacular increases of the analyzed indicators.
Detailed analyzes revealed structural changes in the economic activities of the creative
sector, especially in the big urban centers, as well as their movement outside the cities,
along the main axes of circulation.
Future research should focus on the detailed analysis of the role of creative economies in
local and regional development using modern methodologies, which have resulted in
other research on analyzing the relationships between the components of the territorial
system [24], [25], [26], [27], [28], [29], [30], [31], [32].
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ABSTRACT
The study investigates the current level of tourism development of Ohrid by applying the
Tourism Area Life Cycle (TALC) model. The main aim is to assess how much the city
has changed due to tourism expansion. In this line, the research explores each TALC stage
by an in-depth analysis of Ohrid’s urban transformation. By employing qualitative and
quantitative data, the study deeply elaborates many secondary sources along with the
TALC model. The results point that some parts of Ohrid (like the old town) is
experiencing negative reshaping as a result of tourism, thus provoking unsustainable
quantitative growth in a spatially limited, non-expandable, and particularly fragile
segment. The general findings indicate that over the years, tourism in Ohrid has exceeded
its carrying capacity, beginning to cause damage to the social, cultural, and environmental
fabric of the city. Hence, the study recommends that local tourism decision-makers must
shift the focus of tourism policy towards qualitative growth, or Ohrid will either lose its
environmental balance or its authenticity and livability, and most likely both.
Keywords: TALC model; Urban transformation; Tourism expansion; Tourism policy.
INTRODUCTION
Ohrid is the best known tourist destination in North Macedonia, and accounts for onethird of all tourist arrivals and overnights recorded in the country. As a historical city first
mentioned in 353 B.C., and being one of the oldest human settlements in Europe, Ohrid
attracts a large number of tourists that often reaches the potential critical point [37] for
the region's physical and social carrying capacities [1], [6], [33], [39], [41].
Due to rapid tourism expansion, Ohrid has experienced an urban reshaping. The article
explores the manner in which Ohrid has been profoundly transformed by tourism
development in terms of landscape, economic dynamics, and functional dimensions. The
paper is structured into several sections. It begins with a brief overview on literature
referring urban tourism and city's transformation, followed by some stylized facts as
background material on the case study. This is followed by a presentation of the research
methodology. The main focus is on findings addressing the tourism development of Ohrid
according to its tourism life cycle.
LITERATURE REVIEW
The issue of urban tourism is vastly explored [3], [8], [12], [15], [16], [20], [23], [36]. As
of 1980s the demand for urban tourist destinations began to increase rapidly, thus making
the cities interesting tourist destinations [10], [17].
Today, urban tourism makes a significant contribution to the economic basis of cities and
has an impact on both, local human activity and city shape [35]. So, tourist activity in the
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city becomes important component of its economic basis [9], [13]. Furthermore, many
facilities and functions (such as museums, galleries, theatres, and sports and business
facilities) are designated for residents, although their large scale also makes them
attractive to tourists as well [2].
CURRENT TOURISM DEVELOPMENT OF OHRID (NORTH MACEDONIA)
Ohrid is an ancient city located in the southwest part of North Macedonia, with over
52,000 residents and a long history of tourism. Until 2017, the Southwest planning region
was the country's leading statistical region in tourism and regional development [26].
With 365 churches, Ohrid has been referred to as "Jerusalem of the Balkans" [29], [40].
In 1979 and 1980 respectively, Ohrid and Lake Ohrid were designated cultural and natural
World Heritage Sites by UNESCO.
Today, the number of tourists and overnights is constantly growing (296,046 visitors and
1,034,858 overnights in 2018), thus making Ohrid the leading tourism center in the
country. It is generally a summer destination, although it has gradually been assuming
attributes of a more complex cultural tourism destination. Due to the high number of
tourists visiting the area during the third quarter of the year (July-September), Ohrid
tourism is characterized by strong and robust seasonality patterns [27].
METHODOLOGY AND RESEARCH FRAME
The study employs a mixed research method which incorporates qualitative and
quantitative data. Besides literature review of many relevant secondary sources (like:
official tourism statistical data, historical and contemporary written documents about
Ohrid from the Institute of National History and the State Archives of the Republic of
North Macedonia), the Tourism Area Life Cycle (TALC) model [5] is applied.
The TALC theory links the level of support of the local people to the degree of
development of the destination [38], by elaborating the growing activity through the
TALC stages. For this purpose, total annual tourist arrivals to Ohrid constituted the
primary unit of measure for tourism development, with a data set covering the period
1956-2017. A detailed assessment of several areas that reflected the city’s urban context,
with a particularly strong focus on the different conditions relating to the city's economic,
political, social and cultural contexts, was performed.
ANALYSIS, FINDINGS AND DISCUSSION
Figure 1 gives a visual representation of data on the primary variable (total tourist
arrivals) for the period 1956-20177 incorporating the following three sub periods:
(1) Sub-Period I (1956-1990), when the Socialist Republic of Macedonia was still an
integral part of Yugoslavia and Ohrid was in a socialist phase of development.
(2) Sub-Period II (1991-2001), constitutes a transitional period reflecting both the decline
of the first cycle of Sub-Period I and, as the period following the independence of the
Republic of Macedonia, the beginning of the second cycle noted in Sub-Period III.

7

During the sample period 1956-2017, North Macedonia had different constitutional names in accordance
to changes in the political system. So, between 1956 and 1990 it was named the Socialist Republic of
Macedonia, while between 1991 and 2017 its official name was amended to the Republic of Macedonia.
Since 2019, in accordance with the Prespa agreement, the name is changed to the Republic of North
Macedonia.
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(3) Sub-Period III (2002-2017), covers a 15 year period following the independence of
the country, including numerous early transitions and democratic challenges.

Figure 1. Ohrid’s tourism life cycle, 1956-2017
Source: Authors

Sub-Period I (1956-1990)
During 1956-1990 (Sub-Period I), the life cycle fully conforms to the classic TALC
model and consists of almost all its phases, except Stagnation. Therefore, the curve
represented by the total tourist arrivals extends over the TALC phases of Exploration,
Involvement, Development, Consolidation, and Decline.
Regarding the urban context during this period, Ohrid’s space rapidly changed during all
stages. During the first stage Exploration (1956-1960), the overall economy collapsed,
leaving Ohrid with the challenge of reconstructing basic facilities. The city lacked private
initiatives for boosting tourism development, resulting in a total number of tourists that
was low but constantly rising. Domestic tourists represented 91.1% of all tourist arrivals
(an average for this stage) and were immeasurably dominant, accounting for ten times
more visitors than foreigners. Tourism facilities were generally comprised of public
boarding houses and vacation facilities for workers. There were only a dozen of publically
owned hospitality enterprises with less than 1,000 beds in total. In 1960, the number of
employees in the tourism and hospitality sector hardly reached 300. Ohrid was visited
mainly by tourists attracted as individuals to independently organized visits. Local
residents were not involved and the effects on the local economy were minimal.
During the Involvement stage (1961-1968), the number of tourists increased by 48%
compared to the Exploration phase. Domestic tourists continued to be dominant, due
primarily to the favorable discounts offered. The only decline was recorded in 1963, when
a catastrophic earthquake destroyed the North Macedonian capital city of Skopje, which
had provided a dominant share of Ohrid's domestic tourists. As per the urban
transformation, some local churches and monasteries (like the Church of St. Sophia)
began to be viewed as historical heritage sites. So, they began to host cultural events and
concerts, making them not only sites of a spiritual character for local residents, but also
tourist attractions [14]. Residents began to understand the positive effects on their
livelihood of increased restaurant and accommodation demands. Almost all of the hotels
were renovated, and the number of hospitality enterprises increased substantially to more
than 40, with a total of more than 6,000 beds. As a result, the average length of stay
increased to 5.7 days, or an entire day longer compared to the Exploration stage.
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In the Development stage (1969-1980) it was clear that tourism had become the priority
sector of local development of Ohrid. The mean growth of tourism demand during this
stage was 7.7%, far exceeding the critical 2.5% threshold identified by [31] as an indicator
of high development. The urban transformation was noted in the receptive motive, where
the number of rooms and beds increased substantially. Thus, Ohrid could offer daily
accommodations for more than 14,000 tourists [11]. The number of domestic tourists
almost doubled and the number of international tourists tripled. Although total overnights
increased by 66%, the average length of stay decreased to 4.4 days, indicating that Ohrid
needed to shift from a purely recreational approach (offering only sun, lake, and leisure)
to promoting the cultural heritage of the city and the surrounding area.
During the Consolidation stage (1981-1985), the total number of tourists grew by 28%
compared to the Development stage, indicating full development of the city's tourism
functions. As noted by [21], the onset of this stage is often indicated by physical, psychosociological, and sociological criteria. Local authorities started to set strategic criteria for
planning the tourism aspects of local development, which resulted in re-organization
urban tourism in the city [22].
Unlike the case of North Macedonia where Stagnation stage exists according to the TALC
model, [25], Ohrid directly entered the Decline stage (1986-1990). Ohrid recorded an
11% decline in the total number of tourists and a 27% decline in the total number of
overnights. This was a result of a combination of several negative factors, like: lack of
strategic vision for aircraft development in the country, instability in the surrounding
region and armed conflicts, unfavorable political conditions, privatization of the stateowned companies, etc. The declining standard of living resulted in a rapid 39% decrease
in domestic tourist arrivals.
Sub-Period II (1991-2001)
The period between 1991 and 2001 can be considered a transitional stage for Ohrid’s
tourism and urban development, reflecting both the decline of the first cycle and, as the
period following the independence of North Macedonia, the beginning of the second cycle
in Sub-Period III. Many serious events with profoundly negative implications happened
during this period, like: the collapse of former Yugoslavia which sparked numerous ethnic
conflicts in North Macedonia's surrounding region (such as the war in Slovenia in 1991,
the Croatian war of independence 1991-1995, the Bosnian war 1992-1995, and the war
in Kosovo 1998-1999, including the NATO bombing), a refugee crisis, the establishment
of a new monetary system and currency, the transformation from a planned to a freemarket economy, ethnic-conflicts, political crisis, and numerous issues of socioeconomic
restructuring. So, the drop in tourism activity in Ohrid can be explained by both, internal
and external factors, which caused further substantial change in the urban development.
Sub-Period III (2002-2017)
During this period, the cycle features only three stages: Exploration, Involvement, and
Development. During the short Exploration stage (2002-2003), tourism in Ohrid was
characterized by low publicity, inadequate tourism infrastructure and facilities, and
unconvincing advertising.
In the Involvement stage (2004-2010), the local environment improved significantly in
political and economic terms, which contributed to the expansion and enhancement of
tourism facilities, areas and sites. As a result, the urban setting has dramatically changed
and many new tourism attractions were opened. Local population came to understand the
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positive implications of tourism development. The more local residents gained from
tourism, the more motivated they were to support tourism activities and protect the
destination’s natural and cultural environment [4], [19], [24].
The Development stage (2011-2017) was characterized by a progressive increase in the
number of tourists, attracted by persuasive advertising and increased promotion. The
urban space of Ohrid has completely changed. The local authorities played an important
role in introducing a functional mix that led to the development of tourism, gastronomy
(restaurants and pubs), and office space (i.e., commercial gentrification). A record high
number of tourists visited Ohrid in 2017, representing an increase of 64.6% and an
average annual growth rate of 4.6%. The average number of tourists during this stage was
1.2 times greater than the average number of tourists recorded during previous two stages.
Due to fact that the statistics on the apartments exchanged online do not provide the total
number of transactions, the number of tourists could be even higher. Even more, with the
online vacation rental platforms, the city suffered from increased tourist pressure. To this,
one must add the unregistered tourists accommodated in large number of unregulated and
officially not categorized accommodation capacities. Generally, tourists and visitors are
interested in being accommodated in the core city, so the center during the high summer
season is depopulated and the housing prices increase greatly. As in the case of Venice
[34], Ohrid becomes the most expensive city in North Macedonia. Additionally, as of
2011, the air traffic noted a double-digit increase due to new regular and seasonal routes,
thus leading to a rise in the number of foreign tourists. The low-budget airlines has helped
attract young travelers wishing to discover Ohrid as a new destination. According to [28],
such newcomers make up one-third of the tourism demand for Ohrid. In this way, as noted
by [7], individual mass tourism has slowly shifted to organized mass tourism. Tourist
activities have started to expand at a quicker pace, with the introduction of specific
activities for tourists and visitors. The number of beds increased, reaching 14,173 beds in
2,743 private properties, in addition to 5,553 beds in 44 hotels [18].
As a total, Ohrid’s life cycle curve was found to exhibit a double cycle sequence known
as a cycle-recycle pattern [30]. As in the first sub-period, Ohrid has not reached the
Consolidation stage and is therefore strongly believed to have stagnation in store. This
could begin when the rate of tourists’ visits begins to decrease despite growth in absolute
figures. It is expected that Ohrid's tourism market will soon be saturated, and the
introduction of new, innovative itineraries is therefore a priority for the promotion of
diversified local tourist products.
CONCLUSIONS AND RECOMMENDATIONS
The paper focuses on Ohrid as a case study owing to both, the city's rapid growth in the
realm of tourism and tourism's substantial importance to the local economy. Over the
years, Ohrid has become a tourist destination under pressure with many tourism-related
challenges, some of which have been resolved and others that continue to exist. The
research analyzed various dimensions of the tourism context in order to understand them
in the context of the city's urban development.
The study found Ohrid to be a city with an increasing tourism intensity and volume that
raises questions of social and economic carrying capacity. The research revealed a
double-cycle sequence, and the assessment suggests that Ohrid is in the Development
stage of the TALC model. This means that Ohrid is attracting sufficient visitors and is
still succeeding in maintaining control over undesirable social impacts, such as crime,
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overcrowding, rising prices, and local hostility, and has therefore reached a state of
tourism maturity.
It is found that Ohrid faces major challenges as growing visitor arrivals impose increasing
pressure on the city, both in physical and environmental terms (such as congestion, trafﬁc,
pressure on facilities and infrastructure) and in social and cultural terms (community
tolerance, crime, quality of life). Its carrying capacity is exceeded, as rapid tourism
growth in conjunction with inadequate infrastructure leads to overcrowding, particularly
in the high season (the third-quarter of the year). Too much visitors aggravated by
seasonality as in the case of Ohrid, is among the main causes for negative consequences
of tourism known as visitor ‘overkill’ [32].
Yet, as many of the factors resulting in higher tourism vulnerability cannot be managed
solely by tourism actors, there is a need for constant dialogue among all involved in the
re-shaping of the city of Ohrid.
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ABSTRACT
The presidential elections in Romania, record, most often, different results in the urban
environment compared to the rural one. Bucharest, within the 30 years since the fall of
the communist regime, has produced results that have demonstrated the clear desire of
the voters from a certain post-communist stage of the presidential elections. The study is
based on analyzing the results from all the post-communist presidential elections, on
administrative units, that is, on the six constituent sectors of Bucharest. The method of
analysis resides in tracking the statistical data provided by BEC correlated with the
empirical results obtained by questionnaires carried out by us, in each sector. This
additional analysis allows us to obtain the data regarding the reason that determined the
election of a candidate for the position of president of Romania. The results confirm the
relationship between the reason for the election and the political belonging of the
candidates, both in the first round, as well as on what concerns the final result obtained
in the second round. Bucharest remains a 0reference milestone in terms of political
orientation and openness to democracy and European politics. Bucharest, as a resident
population of a large city, wants an opening to what liberal politics and European
democracy offer. Regarding the structure by age and socio-professional groups or as a
level of education, Bucharest voters demonstrate the most balanced values. These very
values are an indicator of the tendency of liberalism in presidential elections.
Keywords: presidential elections, political regime, liberalism, democracy, urban
environment
INTRODUCTION
Bucharest was an important ambassador of the fall of communism, in the 1989
Revolution, so that it is extremely interesting to analyze and identify the tendency of
Bucharest to move away from a communist ideology [2], [5], [6], [9]. Since 1990 until
the present time, we could say that the fight for a president's mandate, from round 2, has
been constantly held between a candidate of the social-democratic ideology and a
candidate of the liberal doctrine. Thus, the Bucharest people had a choice between the
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two doctrines, and an extremely important element that will be exposed in this research
is related to the reason why they chose a doctrine for the most part [1], [3], [10]. There
are various factors that have influenced the struggle for the position of president of
Romania, but through this analysis, we will observe the factors that have influenced this
phenomenon at the level of the city of Bucharest. It is well known that Bucharest is the
most diverse city in terms of age categories, level of education or socio-professional
categories, which is why an electoral tour can be very easily influenced by a large
presence of a certain category. In order to make the analysis as relevant as possible,
starting with 2009, the BEC provided data for each sector of Bucharest, we can analyze
the differences reported within the municipality much more easily. Another extremely
relevant aspect for research, by questioning people, 62% of them offered us as the main
reason for having chosen a candidate, the very doctrine of that particular party/ the party
ideology [8], [7], [4]. Thus, we can point out that in choosing a candidate, the party
represented by him is taken into account, his name constituting a secondary matter in
points of importance. However, 43% of Bucharest supporters argue that the candidate's
background is very important, as he/ she should not be included on a list of law- breakers
or criminals.
METHODOLOGY
The research was carried out in two ways: the analysis of the official electoral data offered
by the BEC, together with the questioning of the Bucharest people on how they vote, the
sources from which they get their information, the ideology they support, the educational
level, the socio-professional category, as well as factors that may influence the choice of
a candidate/party. In our research we analyzed the presidential elections of 1990, 1992,
1996, 2000, 2004, 2009, 2014 and 2019, based on the data provided by the BEC. The
total number of questionnaires completed by our team is 211 unique questionnaires, and
the areas in which the answers have been obtained are from all sectors of Bucharest. The
most important element of the questionnaires is the fact that only people who have their
domicile in Bucharest were polled, have voting rights for the local elections and can be
entered on the voting lists of the Bucharest municipality on the permanent lists.
RESULTS
The year 1990 is an important milestone in the recent history of Romanians, due to the
fact that it was the first year in which Romanians had the right to vote after the fall of
communism. Thus, the presidential elections of 1990 were carried out in a single round,
given that the representative of the FSN party, Ion Iliescu, obtained 85.07% of the votes.
At that time, the data for Bucharest were centralized together with the data of Ilfov county,
and the analysis can be affected, as there is no data at the level of the capital city.
However, the people of Bucharest and the Ilfovians gave their confidence to the candidate
of social-democratic ideology (Ion Iliescu - FSN), mainly because of his image as
ambassador of the Revolution of 1989. From the friendly discussions with people who
had the right to vote in 1990, they communicated to us the fact that the propaganda carried
through the TVR was relevant for those elections, and the data about the other candidates
were decisive. The counter-candidates of Ion Iliescu, Radu Câmpeanu and Ion Rațiu, did
not live very much in Romania during the communist period, so at the country level there
were doubts about their intentions. This reluctance towards the outside was also felt in
these elections, and the people voted 76.72% for the social candidate - Democrat. The
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main factor of choice was represented by the image, since then, of the candidate Ion
Iliescu, seen as a promoter of democracy and justice in Romania. Liberal candidates Ion
Rațiu and Radu Câmpeanu together obtained 23.28% of the votes (figure 1).

Figure 1. The results of the 1990 presidential elections for Bucharest and Ilfov

With the passing of the two years from the event known as the "Romanian Revolution",
the balance was equilibrated the presidential results in Bucharest, with no major
difference between the two doctrines. Thus, we can see that the social-democratic
doctrine won with a ratio of 52.10%, also represented by the candidate Ion Iliescu
(FDSN). An important event since 1990, immediately after the elections of that year, was
represented by the "Miners’ rebellions from Bucharest", when the protesters from IMGB
were protesting in the University Square, and at the urging of Ion Iliescu were brought 4
trains of miners from Petrosani and Motru to the capital-city in order to influence the
protests. The Bucharestians considered that Ion Iliescu created a major problem in
Bucharest by calling them, and his attitude of gratitude towards them led to the decrease
of the Bucharestians's confidence in the social-democratic candidate. However, the
majority of the people of Bucharest offered their confidence to the social- democrate
candidate, disfavoring Emil Constantinescu (PNȚCD), candidate of the right forces
(figure 2).
The 1996 elections find the same situation as in 1992, through the same candidates in
round 2, but now in Bucharest, the winner was the liberal candidate. Emil Constantinescu
(PNȚCD) has gained the confidence of over 62% of Bucharest. The economy of the
country was in a continuous decline, and the Romanian LEU/ RON (currency unit) was
going through a very serious period of devaluation, this being felt in Bucharest, the capital
city of the country.
People considered that the social-democratic ideology was not what they wanted further,
and on the background of an aggressive movement in the country against the socialdemocratic candidate, as well as the ideology, the liberal candidate dominated the
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elections in the country, but also in Bucharest. The election campaigns of that time were
very much developed in the newspapers, and the most read newspapers in Bucharest
supported the liberal candidate, for example "Evenimentul Zilei", which dedicated the
first page to the liberal candidate in some editions. Various ethnic minority associations
and communities in Bucharest expressed their desire to support the liberal candidate, the
newspapers relied on different slogans to discredit the social candidate - democrats, more
and more exposed practices of the social party - democrats attracting and forcing people
to vote for them, and this was decisive in these elections. Another important reason that
led people towards liberalism was the debate between the two candidates and the
promotion of the idea, by the newspapers, that Ion Iliescu would be an atheist. It is well
known that Romanians are very close to religion, and this aspect influenced the elections.
The newspapers were dominated by different reports on less known events in the
candidates' lives, by the possibility of joining NATO (figure 3)

Figure 2. The results of the 1992 presidential elections for Bucharest

The year 2000 was the period in which the social-democratic party gained power again,
again through candidate Ion Iliescu (PDSR). However, the context of round 2 was
extremely interesting, due to the fact that in Bucharest, as well as in the country, the main
reasons for this choice are the desir not to win the Liberal candidate (Corneliu Vadim
Tudor), and the disappointment caused by the former Liberal mandate President Emil
Constantinescu. The economic crisis of 1996 - 2000 was put on the account of the
Romanian leadership by a liberal candidate, and since the 2000s people have started a
process of technology progress and a desire to find out more information through the
Internet. Newspapers were losing importance over time, but they were still relevant in the
election campaign. The associations that used to express their desire to vote with
liberalism in the past, have gone on now to promote the social - democrat candidate, due
to the attitude of the candidate Corneliu Vadim Tudor towards them. The extremist, racist
and xenophobic statements of the liberal candidate, the desire of not joining the European
Union were decisive in the election. However, it is useful to specify that there was a very
small number of voters, which is easily understood by the negative advertisement carried
by all sources of information against the two candidates (figure 4).
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Figure 3. The results of the 1996
presidential elections for Bucharest

Figure 4. The results of the 2000
presidential elections for Bucharest

The year 2004 started with the promotion of the election campaign for candidates Adrian
Nastase (social-democratic doctrine) and Theodor Stolojan (liberal doctrine), but just two
months before the election, Theodor Stolojan resigned and propeled candidate Traian
Basescu (D.A.). The liberal campaign was carried out by discrediting the government of
Adrian Nastase, the main counter-candidate. People considered that Adrian Nastase
carried out a false electoral campaign, obtaining votes through the most vulnerable age
groups and in the socio-professional categories where the incomes did not exist or were
very small. Also, the Bucharest people were very receptive to the campaign of the liberal
candidate, which was promoted by the Romanian intellectuals. The desire of the liberal
candidate to orient himself to the future obtained 63.40% of the votes of Bucharest, to the
detriment of the orientation towards the past and achievements of the social-democratic
candidate (figure 5).

Figure 5. The results of the 2004 presidential elections for Bucharest

The promotion through the television and the Internet was gaining importance, and the
newspapers were losing relevance. The political television stations were mostly owned
by politicians, so they presented a high dose of subjectivism, and the candidates took
advantage of their presence in their favorable positions. In 2009, there were videos
designed to discredit Traian Basescu (liberal candidate), and the Bucharest people were
strongly influenced by these means of discreditation. The final debate brought the Liberal
candidate (Traian Basescu - PNL) and the Social Democrat candidate (Mircea Geoană 623
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PSD) in front of the millions of Romanian TV channel spectators, occasion in which the
Liberal candidate offered information that decisively influenced the campaign, mainly
due to the way the social- democrat candidate behaved in this new context. The year 2009
is the year that offers data by sectors, so we can see that the social-democratic doctrine
has dominated Bucharest, winning in 4 sectors, but at a small distance from the liberal
doctrine. What counted on the sectors in Bucharest is the fact that the mayors of the
respective sectors carried out the electoral campaign in each sector they actually dealt
with and thus promoted their doctrine/party, which led to winning the elections. For
example, Sector 2, Sector 4, Sector 5 and Sector 6 were won by the social-democratic
party, due to the membership of the mayors and the campaign produced by them. Aspect
also identified in sector 3, where the mayor was offered by a liberal party, and thus the
doctrine was promoted accordingly (figure 6).

Figure 6. The results of the 2009 presidential elections for Bucharest

Starting with 2014, the election campaigns focused in the largest proportion on the online
environment, to the detriment of television and newspapers. The online environment had
become a promoter of events and information, so the most important news in real time
were announced here. The Liberal PNL party focused online in the 2014 campaign and
in 2019, so the issues are common. The liberal party has used the power of people to
become opinion-makers and has realized the importance of human-to-human promotion,
to the detriment of mass promotion, without a logical promotion or sample thread. The
direct power of politicians, journalists, newspapers and television stations has decreased
drastically, so people have become promoters. This was the secret by which Klaus
Iohannis (Liberal candidate) dominated the 2014 elections, thus eliminating the negative,
defamatory, permanent campaign carried out by the social- democratic candidate (Victor
Ponta - PSD). The same thing was carried out in 2019, but what is important to note is
that between 2014 and 2019, most of the government was social - democratic. The
disappointment of the people regarding the weak governance, the large number of
protests, the tragic “Collective” event, the unmasking of the corruption at the
governmental level were the main causes pointed out by Bucharestians which led to the
loss of credibility by the Social Democrats. The years 2014 and 2019 brought the clear
victories of the liberal ideology in Bucharest, gaining with great weights in almost all
sectors in both years. Interesting to see is that the candidate Klaus Iohannis has increased
the confidence level of people from 2014 to 2019 in all sectors, and the sector with the
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lowest proportion of liberalism is Sector 5, being the weakest economic one in Bucharest
(figure 7 and figure 8).

Figure 7. The results of the 2014
presidential elections for Bucharest

Figure 8. The results of the 2019
presidential elections for Bucharest

CONCLUSIONS
Finally, we can conclude that Bucharest has gone through a clear stage of liberalization,
and the social-democratic ideology, through a series of negative events, has been
discredited in front of Bucharest. At the same time, of vital importance it is the importance
of information distribution channels, their objectivity, as well as the candidate's need to
maintain their image as best as possible in order not to be discredited. In the
questionnaires done, we were able to identify a close relationship between the 65+ age
category in Bucharest and the social-democratic ideology (68% of the people over 65+
years prefer the social-democratic ideology), as well as between the people in Bucharest
who are unemployed and getting social aids, and social - democratic ideology (66% of
people in vulnerable socio - professional categories prefer social - democratic ideology).
Also, the people in a minority argue that they are fluctuating in terms of supporting a
party, depending on how they are viewed by the respective parties and the importance of
the minority for the party (51% of the respondents in a minority ethnic group do not have
a favorite ideology. Last but not least, there should be outlined the capacity of the online
environment and the efficiency of a campaign conducted mostly in the online
environment, but also the way in which the Bucharest people react to the need to choose
between two unfavorable candidates, through a vote presence in a small number and the
election of the candidate who does not present extremist ideas or negative background.
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ABSTRACT
The study aims to highlight the letter issued by Antim Ivireanul, the metropolitan of the
Romanian Country between 1708 and 1716, [15], [14], [24], [5], [18], in which he
mentions how the Monastery of All Saints in Bucharest (today called Antim Monastery)
was built, to be an example to be followed in a 32-headed settlement, the coat of arms of
the above mentioned founder, as well as the heraldic elements painted on the document,
or carved in this place of worship in the capital of Romania. For the preparation of the
present study we researched the funds of documents located at the Central National
Historical Archives and at the Antim Monastery in Bucharest. Regarding the actual
description of the different types of coat of arms, we have complied with the heraldic
norms and the recommendations of the former International Sigilography Committee.
When designing this study, we considered the interest that these heraldic compositions
(paintings or sculptures) may present for teachers, pupils, students, as well as for the
general public. I considered that in the modernization stage of the instructionaleducational process, heraldic sources can serve to the better understanding of some
historical phenomena, especially concerning the marks used during the time of the
ancestors, but can also help to decipher the symbols by which the ancestors have
expressed aspirations. At the same time, the study constitutes an impetus for the
intensification of the actions meant to detect, preserve and introduce these testimonies of
the past into the scientific circuit.
Keywords: monastery, coat of arms, metropolis, monastery, heraldry
INTRODUCTION
The religious and cultural objectives are great tourist attractions today, where tourists can
enrich their knowledge and level of culture. At the resource locations included in the
present study, as for instance Antim Monastery in Bucharest, Antim Monastery Museum,
National Archives of Romania, Romanian Academy Library and Brancovan Palace in
Mogoșoaia, Dâmbovița county, tourists can discover religious art, sculpture, architecture,
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blazons and they can research documents and other material traces that refer to the
objectives to be visited.
I have described and reproduced the heraldic compositions that are preserved in the
institutions mentioned above, which were painted, dedicated or belonged to Antim
Ivirean, the metropolitan of the Romanian Country (1708-1716).
In our study we did not insist on the content of the acts that included these heraldic signs,
on their importance as historical sources. We insisted on the description, reproduction
and symbolism of the coat of arms which, by reflecting with great fidelity the historical
era in which it was created, may contribute to highlighting the artistic activity of the
issuer, constituting a rich resource for painting and sculpture from the Middle Ages and
the modern era.
This presentation is part of the series of manifestations meant to praise on the famous
Romanian metropolitan, especially in 2016, at the 300th anniversary of his death, it was
declared, at the initiative of Patriarch Daniel and the Holy Synod of the Romanian
Orthodox Church, "The commemorative year of Saint Hierarch Martyr Antim Ivirean and
of the church printers".
METHODOLOGY
Regarding the method performed in this study, we went through the following steps:
1. Identification of the institutions in Romania where Antim's heraldic compositions
are, or are simply connected to, or concern the metropolitan;
2. Visiting these buildings and researching the heraldic remains, whether they were
reproduced on paper, parchment or any other material;
3. Analysing the coats of arms and flag heraldry by taking into account the heraldic
norms and the recommendations of the former International Sigilography Committee,
a body created in 1959 by the decision of the Executive Bureau of the International
Archives Council;
4. Bringing these testimonies of the past to the knowledge of the interested public,
through different manifestations, visits, works or specialized studies, as well as by
promoting, for tourist purposes, the ecclesiastical heraldic testimonies and the
institutions holding them.
RESULTS
A. At the Central National Historical Archives of Bucharest, the "Suluri" collection, no.
13, there is the archbishop - solemn document of Antim's archery of July 20, 1715 (figure
1). It is written on parchment (111 x 47 cm), in Romanian, with Cyrillic characters, by
Nicola Ierei, the notary of the Metropolis and signed by the Metropolitan Antim. In the
document it is specified how the Monastery of All Saints in Bucharest was built and that
it was meant to be an example to follow, establieshed by a 32 headed settlement [13],
[16], [17], [2], [1], [22], [19].
The frontispiece of the solemn document, rectangular in shape (34 x 14.5 cm), with
golden background, with vegetal and floral ornaments of different colours, includes, in
the middle, an oval shield (15 x 12 cm), with thin golden border, diplaying a green plain,
over which the building of the Antim Monastery, silver, with the roof and the golden
crosses, surmounted by a cruciferous golden globe that has above a laurel wreath symbolizing victory, of the same metal, held by a hand of two angels, with the golden
haloes, wings and vestments, the other hand of each angel holding a green palm branch -

628

International Scientific Conference GEOBALCANICA 2020

symbol of regeneration and immortality resting on the shoulder, depicted in kneeling
position on a purple cloud [3], [25].

Figure 1. Royal document of Archbishop Antim issued on July 20, 1715 (beginning part)

The sky is blue, sprinkled with golden little stars, with six rays. At the top of the shield,
on a golden background, there is Jesus, coming out of the clouds, also purple, flanked, at
the level of the head, both rightside and leftside, by the red letters: IS - HS (rendered in
Romanian, with Cyrillic characters). This part of the frontispiece can also be found, in
the form of a sketch, in the Library of the Romanian Academy [17]. The shield is included
in a golden oval garland, adorned on the edges, with four golden baroque motifs; the
bottom between the garland and the shield is black, loaded with golden acanthus leaves
and eight other smaller, round shields, with a thin, golden border, encompassing, above,
the attributes of a metropolitan’s dignity - on a red background, a green plain, over which
it broaches the cross and the crutch, placed in a portion called „saritoare” - an honorabke
part of the coat of arms, connected, towards the extremities, by the cords on the flanks of
the dignitary hat that surmounts - is above, the mitra. The other seven shields contain
symbols accompanying each of the seven letters, capital letters, gilded, which make up
the name of Antim, with Greek characters: ANΘIMOC. Thus, the shields are fully
coloured as follows: the one on the upper left - red, with a golden eagle, fully rendered,
front- view positioned, with the wings are open and the body contoured - expression
referring to animals or animal heads looking towards the left of the shield, head to the
right, standing on a green plain and having letter A just above; the one on the top right –
in red colour, with a gilded bat - it means rebirth, kindness, rendered entirely and frontview positioned, with open wings, placed above a green field and accompanied at the top
by the letter N; the one on the left – in red, with a jackal - symbolizing justice of gold,
well- contoured, sitting on a green plain and the letter Θ; the one on the right – in red,
with a golden hawk - meaning warrior spirit, noble and just [4], standing on green
mountains and bearing above the letter I; the one on the bottom leftside- in red, with a
gilded bee - symbol of hardness, diligence, work and order [4], with the letter M on top;
the one on the bottom rightside – in red, with a gilded snake - symbol of penetration,
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knowledge, immortality, fertility and prophecy [4] standing on green mountains and with
the letter O; the one below contains the emblem of Metropolitan Antim, that is, on a red
background, a gilded snail, positioned on a green plain, flanked by two branches of green
palm-tree coming out from under his shell, having a star of the same metal just between
the horns, while above there stands the letter C. The snail indicates the periodic
regeneration, death and rebirth, the theme of the eternal return. The snail also signifies
fertility, the movement within the permanence, the return of spring after winter, humility,
faith [3], [4]. The so-called „palul” - the pale is the honorable piece of the shield obtained
by drawing two vertical lines in the center of the shield [12], [10], [8].
The garland has, on its flanks, as supporters, on a green background, two modillions of
golden acanthus leaves, and as tenants - human characters supporting the shield, two
melusines - symbolizing traditional knowledge and culture, waist- tied with one golden
belt - symbol of the union, with the underside composed of red acanthus leaves and two
purple lined tails, rendered entirely and front- viewed, with curly hair, head turned
outward, holding the modillions in both hands.
The initials of the words that designate, in ancient Greek, the natural heraldic figures that
accompany the letters that make up the name of the metropolitan Antim, are acrostiches,
namely: ΑΕΤΌΣ (reading: aetós) - eagle; ΝΥΚΤΕΡΊΣ (read: nicterís) - liliac; ΘΩΟΣ
(reading: thós) - jackal; ΙΈΡΑΞ (read: iérax) - hawk; ΜΈΛΙΣΣΑ (reading: melissa) - bee;
ΌΦΙΣ (read: ófis) - snake; ΣΑΛΙΓΚΑΡΙ (read: salingári) - snail. [18]
B. At the Library of the Romanian Academy [17] and at the Brancovan Palace in
Mogoșoaia, there is painted, in a painting, the coat of arms of the Metropolitan Antim
(figure 2), namely: shield, with a thin border, golden, with baroque ornaments on the
flanks and on the upper edge, with two small concavities on the flanks and with the tip in
a brace, red, loaded with a silver snail, positioned in the pale, standing on a green plain
and having a gold star with six rays just between the two tentacles on the head.

Figure 2. The coat of arms of Antim Ivireanul (Library of the Romanian Academy).

The shield has two palm branches on the flanks that intersect, in leaps, under the tip. The
shield is surmounted by the miter that has above the dignitary/tarp hat whose cord strings
are wrapped, in the middle of them, by the cross and the crutch, that protrudes from the
top edge. Around, the golden capital letters appear: A - I / M - U (Antim
Ivireanul/Metropolitan of Ungrovlahiei). The heraldic composition is inscribed in a round
medallion, with two edges, one green on the inside, the other silver on the outside,
inscribed in a rectangle with the golden edges, the linear outer one and the pearly inner
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one; the inner background is red sprinkled with golden arabesques. The rectangle is, in
turn, framed in a rectangular frame, with golden edges. The inner bottom between the two
rectangular frames is, at the corners, purple loaded with golden acanthus plants, and in
the middle, next to the four cardinal points, golden charged with four green mulberry
plants, equipped with four red flowers, buttoned - with the pistil black, arranged in a cross.
C. Antim Monastery in Bucharest, with the dedication "All Saints", was erected, between
1713-1715, on the place of a wooden church dedicated to St. Nicholas [17], [11], [6]. In
front of this religious edifice there is a black bronze sculpture, depicting Antim, in which
the metropolitan is rendered entirely and front-view positioned, sitting on a column
covered with marble plates, with his head slightly bent in front and his eyes looking down,
with the right hand in a blessing position, the left holding the metropolitan crutch (figure
3).

Figure 4. The elements of the coat of arms of Antim Ivireanul
at the base of the statue of the metropolitan (detail)

At his feet, there appear some of the elements that belong to his coat of arms, rendered as
follows: to the left, next to the bottom of the crutch, the shell of the snail, and to his right,
next to the foot and placed upright, the snail positioned upside down and with a star with
five rays between the two tentacles pointied with the eyes of the gastropod at the end
(figure 4). The column is written on three lines: Metropolitan/ ANTIM IVIREANUL
1708-1716.
D. At the main entrance, above the carved wooden door of the Antim Monastery [8], on
the carved frame between the penny and the door frame, there is the emblem of Antim:
the shield, formed by a round garland of laurel leaves on the upper part of which a heraldic
rose is borne, charged with the snail in the pale, coming out of the shell and having a star
with six rays; the gastropod is surrounded by two palm branches arranged, each,
semicircularly and crossing at the bottom (figure 5 and figure 6).
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Figure 5. Main entrance of
the Antim Monastery church

Figure 6. The Sculpted inscription
of the Antim monastery, having the
metropolitan’s coat of arms just beneath.

Outside, on the flanks, there are carved plants of acanthus, ending with four flowers, two
on the left, two on the right. [21], [17], [20], [23], [7], [5], [19], [9].
E. At the bulletin board and at the entrance to the Antim Monastery Museum, a heraldic
representation is carved in wood, which, in some ways, resembles the previous one, with
yet some differences, namely: a round shield loaded with snail in the pale - vertically,
coming out of the shell and having above it, just between the tentacles, a star with six
rays. The snail is surrounded by two branches of laurels arranged semicircularly and
crossing at the bottom. The tenants, the two figures supporting the shield, are two
modillions that are attached to the flanks of the shield (figure 7).

Figure 7. Antim’s coat of arms situated at the bulletin
board and at the entrance to the Antim Monastery Museum

F. Culture in all its forms is the one that stands out, especially in the construction of
religious monuments. They are the source of attraction, being able to transmit today, from
case to case, evidence of the progress of culture expressed in architecture, painting,
sculpture, heraldry and other auxiliary sciences of history. The tradition of religious
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tourism is firmly established in all religions. Of course, according to the ones presented
in the present case, other cultural institutions such as archives, libraries, museums holding
emblems, emblems and coats of arms and which, by symbolizing the component
elements, individualize their owners, are also very attractive.
CONCLUSIONS
Heraldic sources represent a distinct part of the universal cultural heritage. These sources
reflect, through plastic means, the history of social communities in all its complexity.
For historians and for specialists, heraldry is not only a simple way of broadening our
cultural horizon, but also a means of receiving and knowing the mentality of a missing
world, of understanding and interpreting the historical process reflected by each heraldic
symbol. The coat of arms is a set of elements arranged according to the norms of heraldic
science, meant to individualize the possessor and to express his attributions. The
development of heraldry, the demonstration of the scientific character of the activity of
identifying the symbols used over time, the multitude of information transmitted by these
heraldic sources determined a great interest for the study of this type of signs.
Starting with the study of the evolution of the different heraldic compositions, it was
possible to determine the succession of some crafts or professions, to identify the specific
tools for certain areas of work, to know some significant moments in the life of the
communities, of the role of certain people in the social life.
Metropolitan Antim Ivireanul was one of the most brilliant hierarchs of the Romanian
Orthodox Church in the provance of Wallachia remaining a prominent personality in the
cultural world.
He distinguished himself, among other personal meriths, in the field of Romanian heraldic
art, not only by creating new compositions or by innovations, but especially by knowing
and deciphering the meaning of the heraldic representations above, of course, in close
connection with the character, thoughts and aspirations.
The enrichment or consolidation of the knowledge remains at hand for those interested in
this interesting field of heraldry.
We consider that other research must be undertaken in order to identify, analyze and place
other similar vestiges as well in the scientific circuit, especially since the studies on the
heraldry of the Romanian clergy, although few in number, have represented a rather
limited preoccupation.
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ABSTRACT
The state and quality of education in the country, national number one priority, are linked,
on the one hand, to the demographic decline, and, on the other, to the small progress made
in the reform of the system - the introduction of ICT, linking to the needs of business,
accessibility, inclusion. Roma, lifelong learning and more. Statistics show that there is a
well-developed health system in the country that is not functioning satisfactorily. Public
health expenditure represents 4.4% of GDP and increases annually, with no significant
effect and improvement in the system. The National Physical Education and Sport Policy
considers sports activities in three directions - as part of the leisure time of the population;
organized sport for all and sport for excellence. All of them have their important place in
the development of the common physical culture; to maintain the good health status of
the population on which the viability of the nation and the ability of the workforce depend;
for developing sports talents and building national self-esteem. The labor market is crucial
for the stability of the economy, for the social and social development of the country, for
the standard and quality of life. The socio-economic basis for its development is a
cumulative result of the good functioning of the systems in a number of areas demography, health care, education, pension system, business climate, incl.
administrative service. A well-functioning labor market with a highly skilled workforce
that can quickly acquire new skills is a prerequisite for a dynamic and competitive
economy.
Keywords: social regional development, education, health care
INTRODUCTION
The state and quality of education in Bulgaria are linked, on the one hand, to the
demographic decline and, on the other hand, to the small progress made in the reform of
the system - the introduction of ICT, engagement with business needs, accessibility,
Roma inclusion, learning throughout life and more. The number of students in the country
decreases annually by nearly 1.5% and from 749 094 in 2014 they drop to 730 576 in
2017. Schools are closed, mainly in small settlements in peripheral areas. Compared to
2014, comprehensive schools have decreased by 108 due to closure or conversion.
Although there is a symbolic decrease in the proportion of early school leavers, this
proportion is still too high - 2.96%. A major factor in the dropout rate is the presence of
large Roma communities in some municipalities. The dropout students are mostly from
smaller municipalities in the country where the poorer population is concentrated. Most
students drop out of school because of the departure of their families abroad. Vocational
education and training in the academic year 2017/2018 is implemented in 22 arts schools,
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24 sports schools, 359 vocational high schools and 29 vocational colleges with postsecondary education. The total number of schools is 434, and the total number of students
is 142.0 thousand. Compared to the 2014/2015 school year, vocational schools have
decreased by 47, with vocational schools being the most reduced. In the academic year
2017/2018, 1,048 students are enrolled in 38 private vocational high schools and private
vocational colleges with post-secondary education, which is 0.7% of all students in
vocational education[2].
DATA & METHODS
In the article are used primary data and secondary sources and the use of both, which is
termed triangulation, or dual methodology. Primary data, which we used, is the data
collected by us, i.e. interview, observation, questionnaires. Secondary sources used in the
article are data that already exists - previous research, official statistics, mass media
products, government reports, web information, historical data and information.
DISSCUSION
The educational structure of the population is connected to the socio-economic structures,
but also relevant to the mode of reproduction and its related indicator. It has been shown
that increasing the level of education affect reproductive attitudes and behavior of people
[6]. In economic sectors, the distribution of employment by educational level is more
uneven, but in the service industries, the share of higher education employees is higher.
The share of university graduates exceeds 60% in education, finance and insurance,
healthcare and social activities, real estate operations, the creation and distribution of
information and creative products and telecommunications, professional activities and
research and government. Conversely, relatively more people with no secondary
education are in water supply and sewerage, agriculture, forestry and fisheries,
construction, extractive and processing industries and administrative and support
activities. The problem of finding employment for low-educated people is also related to
their low motivation and lack of career opportunities. The quality of education in the
vocational school system does not yet meet the requirements of the labor market.
Measures to stimulate training in the professions sought are imperative. A positive fact in
vocational education is a certain increase in vocational school students. Job training (dual
training) is a new opportunity to reintegrate early school leavers. Interest in this form of
training is increasing. The most important long-term factors that have had an impact on
the labor market in Bulgaria include the still manifesting impact of major structural
changes in regional economies, related to the closure of a number of productive regions,
with the inconsistency of the education system, in particular the vocational education, by
labor demand characteristics, the highly uneven distribution of economic activity, even
within the same field, ilnost, unfair practices so employers and others. The higher
education system is highly fragmented and polarized throughout the country. This process
of stimulating the labor market requires the implementation of an active policy involving
the development and implementation of a number of training and education programs,
especially of those at risk, in order to get out of the long-term unemployed category and
to be given the opportunity implementation, thereby contributing to the achievement of
sustainable regional development based on knowledge and innovation [4].
The total number of universities and colleges is 54, of which 24 are concentrated in the
capital. This number far exceeds the average of a number of EU and European countries
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comparable in population and territory. At the same time, the number of students studying
at universities and colleges is decreasing due to demographic factors, the declining quality
of university education and the preference of young people to study abroad. In the
academic 2018/2019 year, the total number of students in Bulgaria enrolled in the four
educational-qualification degrees (‘Professional bachelor’, ‘Bachelor’, ‘Master’ and
‘Doctor’) was 229.5 thousand, which is with 6.9 thousand, or 2.9% less compared to the
previous academic year. During the 2018/2019 academic year, for acquiring of the degree
‘Professional bachelor’, in colleges were enrolled 8 181 students. In comparison with the
previous year their number decreased with 346 or with 4.1%. Out of the total number of
students in colleges, 1 501 or 18.3% were enrolled in private colleges [1].

Figure 1. Students in colleges
Source: NSI, Bulgaria

The wide range of specialties in higher education is not always in line with the needs of
the real national economy and the needs of the labor market in our country. At the same
time, many university graduates go to work in EU countries, further reducing the
effectiveness of investment in the system. In 2018/2019 academic year, for acquiring
educational-qualification degrees ‘Bachelor' and ‘Master’ in universities and specialized
higher schools were enrolled 214.8 thousand students and in comparison with the previous
year their number decreased by 6.4 thousand or by 2.9%. In private educational institutions
were enrolled 26.8 thousand students or 12.5% of the total number enrolled in educationalqualification degrees ‘Bachelor’ and ‘Master’ [1].
Therefore, higher education funding for higher education aims to improve its quality and
applicability in the labor market. Nearly half of the companies that hired employees
immediately after completing their secondary or tertiary education found gaps in their
preparation. Persons who have started work after graduation have a serious deficit in their
professional knowledge and skills, in their ability to work independently and to make
decisions (about 70% of companies indicate a lack of the first type of skills, and about
60% - the second type). About 40% of companies believe that young people cannot work
as a team. At the same time, only 17% of public sector employers found gaps in the
preparation of young people with secondary education, while this finding was made by
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over 80% of private enterprises. About 15% of public-sector enterprises believe that high
school graduates cannot work independently and make decisions, while over 70% of those
in the private sector are of the same opinion [2].

Figure 2. Students in universities and specialized higher schools
Source: NSI, Bulgaria

Another important element of social regional development is health. The life expectancy
in the country, although growing steadily, remains the lowest in the EU. Compared to
2010, it increased by one year and reached 74.8 years in 2017, while maintaining the
differences between the Northwest region of 73.5 years and the Southwest region - 75.7
years. Serious risk factors (smoking, alcohol use, obesity, unbalanced diet and low motor
activity) continue to affect a large part of the population and endanger its health. Raising
the health culture, especially among minority groups characterized by limited access to
health services, is a major challenge [2].
In 2017, the highest infant mortality in the EU was registered in Malta and Romania (6.7
per 1000 births), followed by Bulgaria with 6.4 deaths per 1000 births. A positive trend
is the continuing decline in the infant mortality rate in the country. The infant mortality
rate of 6.4 reached in 2017 is the lowest in the history of Bulgaria's demographic statistics.
This indicator shows a long-term downward trend - in 2000 the infant mortality rate was
13.3 ‰, in 2010 - 9.4 ‰, and in 2015 - 6.6 ‰, but still higher than in the EU ( 3.6 ‰).
Despite the decreasing trend in mortality in other age groups, Bulgaria still has a higher
mortality rate (15.5 ‰) compared to EU countries (10.2 ‰). In the statistical regions with
the lowest infant mortality, the Southwestern region stands out with a coefficient of 3.4
‰, and with the worst values is the Southeast region with 8.8 ‰. In regional terms, in
2017 in a total of eleven districts the infant mortality rate was lower than the national
average, with the lowest being in the districts of Vidin - 1.7 ‰ and Sofia (capital) - 2.6
‰. The highest values of the infant mortality rate were registered in the districts of
Dobrich (12.9 ‰), Sliven (12.6,), Pazardzhik (11.1), where infant mortality is a serious
problem, which speaks of a low health culture among the population, most -more among
ethnic minorities. Healthcare facilities and hospital beds are unevenly distributed
throughout the country, which does not provide equal access to health services for people,
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including those living in small, remote cities and towns [5]. This finding calls for a welltargeted policy on health infrastructure and a clearer outline of settlements where access
to general and specialized health care is difficult. The reduction and aging of the
population and the depopulation and impoverishment of the national periphery, in
addition to poorly maintained transport infrastructure to remote settlements, are serious
challenges for both health and regional policy. 27 regional emergency centers are located
in the regional centers. Together with 173 branches, they cover the entire national territory
and are a guarantee of quick response and a 30-minute isochron is provided within the
territory served. According to the Emergency Card, some of the branches serve the
territory of several municipalities, but there are cases in which several branches serve the
population of one municipality, depending on the size of the municipalities. By the end
of 2016, Bulgaria was meeting 11 of the indicators related to health enhancing physical
activity and was working to reach the values of another 10 indicators, ahead of Cyprus
and Portugal. Similarly to most EU Member States, the low efficiency of the implemented
measures for increasing the physical activity of the population from different age groups
is taken into account. The training of children with sports talents takes place in 24 sports
schools, 6 of which are state and 18 municipal, 19 of which are located in the district
centers. The state sports schools were set up in the big cities - Sofia, Ruse, Varna, Burgas,
Plovdiv and Pleven. Three of the municipal sports schools are located in smaller cities,
but with sports traditions - Chepelare, Samokov and Sandanski, in Sofia the sports schools
are 4. In the 2019/2020 school year, a total of 1 758 students will be trained in 65 classes,
while in the 2016/2017 school year, a total of 1 741 students will be trained in 64 classes.
The territorial distribution of this infrastructure follows the trends in population
distribution and is concentrated in the Southwestern region, where 53 sites are located.
There are at least six gyms and gyms in the Northwestern region. The territorial
disproportions are more pronounced at the district level, and in 4 districts from Northern
Bulgaria there are no registered gyms and complexes (Vratsa, Razgrad, Silistra and
Targovishte). Most sites are registered in the districts of Sofia (capital), Plovdiv and
Varna [2].
Changes in the social and economic situation in Bulgaria after 1989 led to changes in the
reproductive behaviour of the population. The transition from centrally planned economy
to market economy and the accompanying economic crisis created conditions for a rapid
drop in the economic activity of the population and an increase in unemployment [7].
The year 2017 ended with good results for the Bulgarian labor market, similar to the
previous two - unemployment reached a new record low, employment is going up, and
labor income is also continuing to grow steadily. In 2017, over half of the country's
workforce was located in the Southwest and South Central regions, and the smallest in
the Northwest region (9.3%). The economic activity rate for the period 2014-2017
increased by 2.3 percentage points from 69.0% to 71.3%. It is the highest in the
Southwestern region (74.6%) and lowest in the Northwestern (65.4%) and in the North
Central Region (68.5%). The employment rate is a leading indicator of the labor market,
showing the share of the working population. Most of the labor market challenges of the
previous year continued this year. The lack of quality workforce and the growing
mismatch in the skills sought and offered continued to weigh on the Bulgarian labor
market. The employment of the most active population (15-64 years) marked a significant
growth at the national level in 2014-2017, reaching 66.9% in 2017 and almost catching
up with the average employment rates for the EU - 67.6%. Currently, employment has
surpassed pre-crisis levels since 2008, when the employment rate was 64%. The
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employment rate in cities (70.0%) is higher than in rural areas (57.4%), as well as in men
(70.1%), compared to women (63.1%). In 2017, the Southwestern region has the highest
employment rate (72.1%). In practice, none of the old challenges in the labor market have
been resolved this year, and they are expected to be carried forward to next year. In
addition, the qualifications and skills of the workforce have not yet been adequately
addressed and inevitably the pressure on the labor market will continue. The lowest
employment rate is in the Northwestern region (57.9%) and in the North Central region
(63.7%). At the regional level, employment in the strongest economic centers - the
districts of Sofia (capital), Plovdiv and Stara Zagora already exceeds 70%. There are
serious lags in the districts of Vidin, Vratsa, Lovech, Montana, Razgrad, Silistra and
Sliven. The difference between employment rates in the best-represented district of Sofia
(capital) and the least-favored district of Vratsa is 19.3 percentage points. The growing
mismatch between labor demand and available resources is driving businesses to "import"
labor, with some companies even considering expansion abroad because of the inability
to find the right specialists. The unemployment rate of the population aged 15-64 in the
country in 2017 was 6.2%, while in 2014 it was 5.3 percentage points higher. The levels
of unemployment achieved by region show an increase in regional disparities. In the
Northwestern region the values of the indicator are 11.4%, in the Northeast - 9.4%, while
in the Southwestern region it is only 3.3%. Youth unemployment (15-24 years) is
improving, reaching 12.9% in 2017 and lower than the EU average (16.8%). However,
the positive dynamics can only partly be explained by the increase in employment among
young people over the period considered, while the declining addition of economically
active persons in this age group is crucial [2]. The aging population in Bulgaria poses
many challenges for policy makers in terms of employment, working conditions, standard
of living and well-being. This has led to concerns about the sustainability of pension
systems and labor supply. Promoting job opportunities for an aging workforce requires
new thinking at business, national and European level. According to the socio-economic
characteristics of the unemployed, age and education are again the social prerequisites for
getting out of unemployment, leaving the problem of long-term unemployed who find it
difficult to make a transition to employment. Their relative share of the total unemployed
remained at around [3].
CONCLUSION
In conclusion higher education is strongly influenced by demographic factors. The
decreasing number of students enrolled in the system of pre-school and school education,
the changing age structure of the population necessitates a rethinking of the model for the
development of the educational system in all its forms and territorial dimensions. It must
ensure equal access for all ages and social groups to various forms of education and
training in the outermost regions of the country. Changes in education policy will be
directed towards introducing more innovative teaching methods, linking curricula and
curricula with current topics and the needs of the local economy, integrating Roma and
students with special needs in the education system. Higher education needs to improve
links with research and innovation centers, including abroad, with businesses and with
the needs of the labor market. It is envisaged that priority will be given to funding for
fields of science, technology, engineering and mathematics (STEM), especially ICTs and
mathematics, at public universities. A serious problem in health care is the remoteness of
some small settlements from the place of medical assistance (primary, specialized,
hospital, emergency and emergency). A significant potential for improving the efficiency
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of the system is the entry of e-governance into the healthcare system. Bulgaria lags behind
this indicator and is ranked 23rd in the EU. The downward trend in the incoming staff in
the healthcare system is worrying due to the reduced number of students and the
emigration of qualified medical specialists (doctors and nurses). In the medium to long
term, the combination of these processes threatens to compromise the ability of the system
to provide quality and timely health services to the population. Important healthcare tasks
will be linked to the demographic projections and changing needs of the population of all
age groups, who need to be prepared for longer life expectancy through appropriate
preventive and educational care. There are serious problems in the management, efficient
use and maintenance of the built base, in the overall renovation of the equipment, in the
provision of well-trained staff and high quality of services. Equal access to sports and
sports facilities and facilities for vulnerable groups, people with disabilities and people
with disabilities has not yet been ensured. There are settlements where sports facilities
are lacking, the pedestrian and bicycle traffic network is not developed. According to
Eurostat population estimates in EU Member States, the number of people of working
age in Bulgaria will continue to decline in the future, and this is the main factor that will
influence the reduction of the workforce in the country. According to the forecasts for the
demand and supply of labor at the European Center for the Development of Vocational
Education by 2025, both the workforce in Bulgaria and employment are projected to
decline. The decrease will continue until 2050. The negative employment trend will be
mainly due to the decrease in the number of employed persons with primary and lower
education. There will be a decrease in the number of employees with secondary education.
For the period up to 2025, employment will only increase in higher education. These
trends will lead to a change in the structure of employment, increasing the relative share
of the workforce with tertiary education and reducing the share of people with lower
educational attainment. This trend will continue until 2050. The labor market in our
country is catching up due to the growing mismatch in the skills and capabilities of the
workforce and the needs of the economy. And while there are policies that partly attempt
to change, the problem of quality of workforce is escalating but not adequately addressed,
economists and financiers say.
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ABSTRACT
The development of the tourism sector can stimulate economic growth and contribute to
mitigating the existing imbalances at regional level, also representing an important source
of income growth for the population. Thus, the analysis of the main economic indicators
in the tourism sector considered to be relevant (number of companies, number of
employees, turnover and profit) becomes a necessity, they can provide relevant
information that could be used in drawing up future development strategies where tourism
plays an important role.
From this perspective, in the present study we proposed the structural analysis of a single
economic indicator, namely tourism companies in the South-East Development Region.
This analysis aimed to identify those economic sectors of tourism characterized by a
positive dynamic, sectors that could dynamize the evolution of local economies. In order
to reach the goal, a database was created for the period 2000-2018, at the 4-digit NACE
code level (Classification of Activities in the National Economy), regarding the number
and structure of tourism companies for the South-East Development Region. The
database was subsequently used for graphical and cartographic representations, both
evolutionarily and territorially for the analyzed indicator.
The obtained results show that the structural analysis of the tourism companies can
provide us relevant information, regarding the viability of the tourism sector, both at
territorial level and from an evolutionary and structural perspective.
Keywords: structural analysis, companies, tourism, entrepreneurship, South-East
Development Region
INTRODUCTION
At EU level, entrepreneurship benefits from important support because it is considered
that the development of a country and the economic growth, which is reflected in the
increase of the standard of living of the population, can be determined by the dynamics,
the volume and the quality of the investments made [1], [2], [3]. In recent years, one of
the economic sectors in which much has been invested is tourism. The investments in the
tourism field represent an energizing factor from the economic and social point of view,
since they have a major contribution to the GDP, reduces unemployment by generating
jobs, developing infrastructure, and through the multiplier effect plays an important role
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in the sustainable development of a country or region [4], [5], [6], [7], [8], [9]. The variety
of natural and anthropic resources, from the studied region, represents a potential that can
be exploited by the regional economy through a large number of investments in the
tourism field, with numerous economic and social benefits at local and regional level.
Therefore, the entrepreneurial sector is considered a real engine of territorial systems
development [10], [11], [12], [13]. By analyzing the number of companies, we can obtain
information about the tourism development of a region and we can identify development
patterns and trends, which will help us to set the objectives for the elaboration of
integrated development strategies at local and regional level [14], [15].
METHODOLOGY
The South-East Development Region is the second largest in size and one of the most
attractive regions in Romania, from a tourist point of view, through the variety of relief
forms and the numerous natural and cultural resources with tourist potential. The presence
within the Danube Delta region, the only delta in the world declared a reserve of the
biosphere and the Black Sea coast, is only a part of the important resources that can be
used by the regional economy. (Figure 1).

Figure 1. Study area – The South-East Development Region

In order to carry out the structural analysis of the companies that carry out tourist
activities, a database has been created at four-digit NACE codes (Classification of
Activities in the National Economy), regarding the number and structure of tourism
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companies in the South-East Development Region, for the period 2000-2018. Thus, a
number of 10 NACE codes were selected corresponding to the activities in the tourism
sphere:
5510
Hotels and similar accommodation
5520
Holiday and other short-stay accommodation
5530
Camping grounds, recreational vehicle parks and trailer parks
5590
Other accommodation
7911
Travel agency activities
7912
Tour operator activities
7990
Other reservation service and related activities
9102
Museums activities
9103
Operation of historical sites and buildings and similar visitor attractions
9104
Botanical and zoological gardens and nature reserves activities
With the help of the database, graphical representations were made from an evolutionary
point of view for the analyzed indicator.
RESULTS
From the analysis of the graphs in Figure 2, it can be noted the evolution of the total
number of companies in parallel with the evolution of the number of companies with
activities specific to the tourism field, in the South-East Development Region, for the
period 2000-2018. Between 2000-2008, the total number of companies increased by more
than 180%, from 23843 to 67248 (Figure 2A). In 2008-2010, due to the economic crisis,
the total number of companies decreased to 63857, disappearing altogether, over 3300
companies. In 2011, the total number of companies registered an increase of over 4500
companies, so that, a year later, it would decrease again. Starting with 2013, the total
number of companies remains around 67000, with a slight increase to 68823 companies
in 2017, as in 2018 their number will decrease to 67596 companies. The share of tourism
companies in the total number of companies varies from 1.7%, in the year 2000, to 2.5%,
in 2018, increasing steadily throughout the studied time interval.
The number of companies that carry out tourist activities, in the studied region, gradually
increases, from 415, in 2000, to 1694, in 2018 (Figure 2B). It is noted that in the period
2000-2008 the number of tourism companies increased rapidly, in 2001 and 2002
registering with more than 20% more companies than in the previous year. In 2009 there
were 1370 companies, the increase compared to 2000 being about 230%. During the
economic crisis, the number of companies with tourist activities decreased by only 0.5%,
in 2010 compared to 2009 and in 2012 compared to 2011. Starting with 2013, the number
of companies is starting to grow again, but at a slower pace. If in the period 2013-2016
the annual registered increases did not exceed 2%, in 2017 the number of tourism
companies increased by more than 7% compared to 2016, in 2018 to increase by only
1.3%.
From the analysis of Figure 3, it can be observed that a positive dynamic was registered
at NACE 5510 code level, the number of hotels in the studied region increasing from 217,
in 2000, to 548 in 2018. During the period studied, the number of hotels increased rapidly
until 2009, when it reached a number of 492 hotels, after which, growth grew at a slower
pace, with short periods of decline. The same positive dynamics was also recorded at
NACE code 5520, where a significant increase in the number of accommodation facilities
can be observed from 28 in 2000, to 470 in 2018. The number of camping grounds,
recreational vehicle parks and trailer parks (5530 NACE code), does not know important
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variations during the period studied. If in 2000, their number was 18, in 2018 it reaches
37. Other accommodation services (5590 NACE code) increase in number from 50 to
227, between 2000-2008, and then decrease or increase slightly.
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Figure 2. A. Evolution of the total number of companies in the administrative-territorial units with
tourism sector in the South-East Development Region, Romania and the share of tourism
B. Evolution of the number of tourism companies from the administrative-territorial units with tourism
sector in the South-East Development Region, Romania
Source: Project UB 1423

The highest value was registered in 2017, when it reached a number of 234 companies.
The travel agencies (7911 NACE code), also registered a positive dynamic, between 2000
and 2018. If, in 2000, in the South-East Development Region, there were 62 companies
with this profile, in 2009, their number reached 272. Regarding tour operators field (7912
NACE code), their number increases from 34, in 2000, to 146, in 2011, after which, it
slightly decreases to 139, in 2012, so that in 2013-2014 it will increase to 163 companies.
Since 2015, the number of tour operators has decreased, reaching 140 companies, in 2018.
For the 7990 NACE code, we can observe an increase in the number of companies from
2000 to 2009, from 6 to 32 companies, after which, their number varies between 27 (2010
and 2015) and 35 (2017). In 2018, there were 34 companies with this profile. In the
studied region, between 2000-2007, no company with a museum activity worked (9102
NACE code). In the database, there are 2 such companies registered in 2008 and in 2011,
so that during the time period 2009-2015, only one company with this profile operates.
Companies that manage monuments and historic buildings (9103 NACE code) are also
in a small number. In the studied region, only one company with Botanical and zoological
gardens and nature reserves activities (9104 NACE code) has been operating since 2012.
Analyzing the share of each Nace code in the total tourism companies (Figure 4), from
the South-East Development Region, for six years selected from the analyzed period, it
can be observed that the highest share, for each year, is held by the number of companies
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from the hotel field (5510 NACE code). Also, the share of hotels, in the total number of
companies in the tourism field, is decreasing from 52%, in 2000, to 33%, in 2018. On the
second place, as a share in the number of companies with tourist activity, the travel
agencies are located (NACE code 7911), between 2000-2013, yielding the place, in 2018,
for companies with accommodation facilities for holidays and short periods (NACE code
5520). If the travel agencies vary as a percentage between 14% (2018) and 20% (20082009), the companies that correspond to the CAEN code 5520 know a continuous increase
from 7-9%, in the years 2000 and 2004 respectively, at 11-13 %, in 2008-2009, up to
28%, in 2018.
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Figure 3. Evolution of the number of tourism companies on 4-digit CANE codes
Source: Project UB 1423

Camping grounds, recreational vehicle parks and trailer parks (NACE code 5530), which
owned 4% of the total number of tourism companies in the years 2000, 2004 and 2008,
gradually decreased, reaching a share of 2%, in 2018. Firms offering other
accommodation services (NACE code 5590) had a share of 12%, in 2000 and 2004,
reaching 17%, in 2008, respectively 16%, in 2009, and then decreasing to 13%, in 2018.
For the reference years, it is observed that t Tour operator activities (NACE code 7912),
slightly increase from 8%, in 2000, to 10% in 2004, 2008 and 2009, reaching 11%, in
2013, after which it decreased, again, at 8%, in 2018. A constant share of 2% is held by
the number of companies with other reservation service and related activities (NACE
code 7990), the rest of the companies with museums activities, operation of historical
sites and buildings and similar visitor attractions and botanical and zoological gardens
and nature reserves activities have a share of 0%.
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CONCLUSIONS
Following the structural analysis and the evolution of the number of companies that carry
out tourism activities in the South-East Development Region, between 2000-2018, the
following are highlighted:
- during the period studied, the entrepreneurship in tourism has developed
continuously, the number of companies increasing greatly;
- the share of tourism companies, in the total number of companies in the studied region,
increased from 1.7% to 2.5%;
- the evolution of tourism companies, based on four-digit NACE codes, shows a
positive dynamic for codes 5510, 5520, 5590, 7911 and 7912;
- regarding the share of NACE codes in the total number of tourism companies, it is
observed that although the number of companies with hotel activities is increasing,
their share is decreasing due to the increase of the number of companies that carry out
other tourism activities..
The elaboration of efficient management strategies, regarding the development of the
economic activities at the local level, cannot be realized without a deep knowledge of the
way in which the different systemic components specific to the local economy interact
[3], [16], [17], [18], [19].
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ABSTRACT
The tourism sector plays an important role in the economic development of the territorial
systems that have spa resources, where one of its multiplier effects is the creation of jobs.
The study aims to analyze the evolution of the number of employees from the tourism
sector in the romanian spa resorts, which are in accordance with the Governmental
Decision no. 926 of 2016, regarding the granting of the spa and balneoclimatic resort
status for some localities and areas that have natural treatment factors.
The methodology consists of a series of statistical analyzes of the economic data for a
period of 19 years, 2000-2018, which contains at the level of territorial administrative
unit and at the level of 4-digit NACE code, the evolution of the tourism employees. The
data series was subsequently used for creating evolution graphs and distribution maps for
the tourism employees in the romanian spa resorts.
The results obtained present the contribution of the spa sector in creating jobs in the spa
resorts and also the different reporting patterns in which these resorts are classified,
according to the number and share of the tourism employees out of the total number of
employees.
Keywords: tourism, employees, SPA resorts, structural analysis, Romania
INTRODUCTION
Today, tourism is considered as one of the largest generators of wealth and is classified
as a major contributing factor to economic development [1], a priority sector for the
Romanian economy [2]. Many tourism plans and policies state that tourism is a
development option that is desired for communities, because its economic benefits will
contribute both directly and indirectly to improving the welfare of the destination
community [3]. Spa tourism, known worldwide as one of the oldest forms of tourism [4],
generates a direct impact, through employment and income, as well as indirectly [5]. This
spa tourism represents an economic component that has a spectacular dynamic, the
integrated analysis of this sector being a key element in understanding the complex
relationships [6], which offers sustainability to the local economies with such resources.
At the level of Romania, spa tourism is a major type of tourism, due to its specific features
and due to the fact that this country holds an important percentage of the mineral and
thermal waters of Europe. The great advantage of tourism is that it tends to be intense in
653

Socio-economic geography

terms of labor, which means that an increase in output normally leads to an increase in
employment. [7]. One of the important roles of the tourism sector is that it offers
employment opportunities, opportunities to increase the foreign exchange reserves and
also in the socio-economic development (an important contribution to economic
prosperity) [8].
Being an important economic factor in terms of economic growth and job creation,
tourism has more and more primary social need [9], [10], [11], [12], [13].
METHODOLOGY
In this study, 32 resorts from Romania were analyzed, which are in accordance with the
Governmental Decision no. 926 of 2016, regarding granting the status of spa and
balneoclimatic resort for some localities and areas that have natural treatment factors.
For these territorial systems that have spa resources, an economic database was created,
both at the level of territorial administrative unit and at the level of four-digit NACE code
(Classification of National Economy Activities), with the economic indicator considered
relevant to the study, the number of employees from the tourism sector, for a period of
19 years, 2000-2018. Based on this, graphic representations were made that analyze the
evolution of the number of employees in tourism and their share in the total economy as
well as their evolution by activity areas (four-digit NACE codes). Also, cartographic
representations were presented, showing the distribution at the level of resorts of the share
of the number of tourism employees from the total economy. These maps, as well as the
one showing the distribution of the spa resorts in Romania (Figure 1), were made with
the help of open-source QGis software.

Figure 1. Distribution of spa resorts in Romania
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RESULTS
In the territorial systems with spa resources from Romania, the total number of employees
follows a relatively constant trajectory with some fluctuations during the analyzed period,
with an increase of 14,287 employees from 2000 to 2018. Regarding the share of the
number of employees in the tourism sector from the total economy, this is between 5.2%
(2012) and 7% (2004) (Figure 2).
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Figure 2. Evolution of the total number of employees and
the share of the number of employees from tourism, in spa resorts
Source: Project UB 1423

The actual number of employees in tourism is presented under the aspect of a relatively
constant evolution, with permanent fluctuations, decreases and increases from year to
year (Figure 3). The largest decrease in the entire period analyzed occurred with the global
economic crisis, which caused the number of employees to decrease since 2007. Thus,
from this year to 2012, their number decreased by up to 2257 employees, the most
affected area being that of Hotels and similar accommodation. After this period, the
number of employees started to increase slightly, their number in 2018 being 7720,
representing 6.3% of the total number of employees from spa resorts.
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Figure 3. Evolution of the number of employees from tourism, in spa resorts
Source: Project UB 1423
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Figure 4 shows the evolution of the number of employees by activity areas, four-digit
NACE codes belonging to the tourism sector. Most employees worked in hotels and
similar accommodation facilities. The evolution of this indicator is a downward one, the
maximum number of employees registering in 2004, when it reached the value of 8611
employees, representing 92% of the total number of tourism employees.
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Figure 4. Evolution of the number of employees from tourism by activity sectors
Source: Project UB 1423

The second area of activity that registers a significant number of employees is that of
Other accommodation services, which from 109 employees in 2000, reaches 448 in 2018.
As a percentage, this field holds 7.5% of the total number of tourism employees in 2015,
when it registered the highest value (549). The field of Holiday and other short-stay
accommodation (NACE code 5520), records an ascending trajectory, otherwise, at the
end of 2018, there were 394 employees, the highest recorded value, representing from the
total number of tourism employees 5.1%. The smallest number of employees were
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registered in the Museums Activities, where out of the 19 years analyzed, 16 registered 0
employees, and the highest value was 4 employees, in 2009, at the level of Nicolina resort.
The other tourist activities had a number of employees below the threshold of 250.

Figure 5. Distribution of the share of the number of tourism employees out of the total number of
employees from the Romanian spa resorts, in the years 2000, 2004, 2008, 2009, 2014 and 2018.
Source: Project UB 1423

The distribution of the share of the number of employees from the tourism sector (Figure
5), shows the evolution of this indicator in the Romanian spa resorts for the years 2000,
2004, 2008, 2009 (economic crisis period), 2014 and 2018. In the first year of analysis
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most of the resorts (20) were in the category of 0% - 15% (Nicolina - treatment base that
belongs administratively from the city of Iași, Amara, Slănic Moldova, Târgu-Ocna, Ocna
Șugatag, Băile Olănești, Techirghiol etc) and only 5 resorts have a share of tourism
employees between 55.1% and 80% - Băile Felix (56,3%), Băile Govora (70,8%), Băile
Herculane (58,7%), Băile Tușnad (77,2%) and Slanic Prahova (67,3%). As for the
category 15.1% - 30%, there were 4 resorts, and for 30.1% - 55% only 3 resorts.
The year 2004 brings changes regarding the shares of the employees. The share of
employees for Băile Felix resort decreases, to 49%, but the number of resorts with share
between 30.1% and 55%, increases from 3 stations, in the previous year, to 6 stations.
In 2008-2009, the only resort that retains its large number of employees in the tourism
sector is Băile Tușnad resort, and most of the resorts fall into the first category.
The last two years analysed, place Băile Tușnad resort in the category of resorts with
shares below 55%, but it brings high shares for Bălile Călimănești-Căciulata and
Moneasa, 59% and 65%.
CONCLUSIONS
The results of the study bring an additional in the economic analysis of the spa resorts at
the level of Romania (which are 32, according to the Governmental Decision no.926 of
2006), and the chosen methodology leads to a better understanding of how tourism works
in terms of the number of employees in each spa resort.
Based on the analysis performed for the number of employees in the tourism sector, there
is an increase in the last years of the analysis for this economic indicator, most of them
active in the field of activity with the NACE code 5510 – Hotels and similar
accommodation, which has over the whole analyzed period, 19 years, over 80% of the
total number of employees from tourism. From the distribution of the share of employees,
it turns out that the resorts with the most employees in tourism, over 50%, were: Băile
Tușnad (2000,2004 2008, 2009), Băile Govora (2000, 2004, 2008, 2014), Slănic Prahova
(2000, 2004), Moneasa (2009, 2018) and Băile Herculane (2000 and 2004). For these
resorts, tourism is the main sector in their economy.
Most resorts are in the 0% - 15% category, which shows that tourism is not the main
economic sector, being complementary.
The management strategies can be one of the ways that can lead to maximizing the
beneficial effects of the development of the economic activities, entering here those
activities that are generated by the development of the tourism sector, provided that the
particularities of the local or regional economic system are known [14], [15], [16], [17],
[18].
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ABSTRACT
Heritage tourism is recognized as a sustainable economic alternative. In the area of the
city of Giurgiu, the medieval fortress could represent an important alternative for local
development, given the economic decline in which the latter finds itself. Our study tries
to determine the extent to which the success and sustainability of this type of
development, based on ruin-like tourism kind or on material – archeological cultural
tourism kind, depends on the support obtained from the local residents. From a
methodological point of view, a questionnaire was applied among the resident population.
The number of questionnaires applied was 198, including persons of different sexes, ages
and professional training. The content of the questions was based on the knowledge of
the residents regarding the patrimonial value of the fortress of Giurgiu, from the proximity
of the dwelling and, to what extent it could come to support the heritage tourism, as an
alternative to local development. The methodology used was able to give a clear
explanation of the insufficient knowledge of the local history by the residents, which is
in contrast to the desire to develop heritage tourism. The obtained results offer a favorable
framework for supporting the local population on what concerns the historical knowledge,
so that heritage tourism may become a natural phenomenon by itself. Even better
documentation of the residents, as an activity supported by local authorities, could lead
to the development of sustainable heritage tourism.
Keywords: heritage, tourism, monuments, residents, economy
INTRODUCTION
Concerns about finding solutions in order to raise the standard of living in areas where
industry has shrunk considerably, are becoming clearer. Tourism is an alternative [9], [6],
[4]. The material cultural tourism based on the ruins of the fortresses raised in the
medieval period, is a viable resource [1], [12], [8]. The city of Giurgiu, of Romania, has
a favorable geographical position, due to being a harbour on the Danube River and due
to such ruins like those of the Fortress of Giurgiu. The ruins of this city are listed in the
List of historical monuments made by the Ministry of Culture in Romania. The history of
the fortress could represent the most important point of the Fortress of Giurgiu and,
equally, it could represent a lesson of history and geography for students [5], [7]. Both
661

Socio-economic geography

archaeological- cultural- material- tourism and educational tourism offer the framework
of learning through real examples [14], [11]. Historians have tried to make a clearer
picture as much as possibe, of the evolution of this Danubian fortress, by linking military
events, Ottoman invasions or other such events, without establishing a clear dating for
the erection of this citadel [15]. What is important, however, is the repeated mention of
important names in the history of Romania (of the Romanian Country), such as Mircea
cel Batran or Vlad Tepes [13], [14]. Ruiniform cultural tourism, based on the traces
existing in a locality, cannot be developed though, but for the acceptance and participation
of the residential population. The residents are the ones who can support this economic
activity. The relationship between residents and tourism is a direct one [2], [3], [16], [17],
[10]. The type of tourism to be developed must be understood and promoted by those
living in the vicinity of the ruiniform heritage. The promotion can be done by supporting
and respecting history and what it has left for us.
METHODOLOGY
In order to carry out this study, we resorted to the simple, empirical method, in which a
questionnaire was applied to a number of 198 inhabitants of the city of Giurgiu (figure
1).

Figure 1. The functional structure of the city of Giurgiu and the location
of the Fortress of Giurgiu within the city of Giurgiu, in Giurgiu County, Romania

662

International Scientific Conference GEOBALCANICA 2020

In order to obtain a clear answer, the questionnaire comprises four distinct parts:
a. personal data - for tracking the age segment which proves interest in capitalizing
ruiniform heritage for tourist purpose and to analyze the positive or negative reactions
depending on the age;
b. contextual variability - appreciation and consumption of cultural-tourist or heritage
services;
c. knowledge of the details related to the ruiniform heritage or the resident's
knowledge of the neighborhood heritage monument;
d. Involving the residents in arranging the heritage monument for the purpose of
tourism valorization.
At the same time, on the city level, each area was identified, creating thus a picture of its
functionality. In order to carry out a detailed analysis of the Fortress of Giurgiu, it is
necessary to locate it in relation to the residential area of the city.
RESULTS AND DISCUSSIONS
a.
Personal data - for tracking the age segment interested in capitalizing ruiniform
heritage for tourist purpose and to analyze the positive or negative reactions depending
on age (figure 2), socio-professional structure (figure 3) and level of education (figure 4).
From the age point of view, the population of Giurgiu city is facing problems related to
the demographic aging and a migratory balance from which there strikes clearly the
movement of the predominantly young population towards the big cities of Romania,
especially Bucharest, which is located at a rather small distance, or to the countries of the
European Union. Thus, the residents participating in the study are mostly elderly, over 65
years old.

Figure 2. Age structure of the residents
participating in the study

Figure 3. The socio-profesional structure of the
residents participating in the study

Figure 4. The educational structure of the residents participating in the study
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From a socio-professional point of view, the retired population ranks a significant
percentage, to which there are added the employees, the unemployed and the other
categories, in close percentages.
As level of education, most of the residents who participated in the study are high school
graduates, followed by those who have a primary education. High school education is
found among the population aged 18- 65 years, mostly and in a smaller percentile among
the population over 65 years. Among them, most are with primary education, while very
few with university studies.
b. Contextual variability - the appreciation and consumption of cultural-tourist or heritage
services is the second point followed in the present study (figure 5). Raising children in a
family environment in which cultural tourism was a form of habitually consumed tourism,
is beneficial to the development possibilities of this type of tourism in the area in which
they live (figure 6). Familiarization with cultural tourism - in this case, ruiniform material,
is an advantage (figure 7). Following the application of the questionnaire, the results
confirm that most of the residents of Giurgiu city do not seem to be consumers of such
tourism. The appreciation, in general, regarding the cultural heritage tourism is in a
secondary position. Over half of those who participated in the study, did not have any
cultural-tourist activity with their family (figure 5), and on the other hand, more than 60%
of them expressed a clear option of not being consumers or visitors of such tourist
objectives (figure 6).

Figure 5. The degree of participation with the
family when visiting the heritage monuments
of those involved in the study

Figure 6. Expression of the frequency of visiting
the cultural monuments by the study participants

Figure 7. Individual training with information for visiting
cultural monuments during vacations, as expressed by the study participants

But they are also a part of those who visit, generally historical and cultural monuments.
Of the latter group, many stand for family visits in such places, both in cases of children,
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as well as adults who have become parents, they all stand for the cultural education of
their children [14].
Regarding the preparation of a vacation, a visit or the theoretical discovery of the
objectives to be seen during them, over 60% do not seem to be interested (figure 7). The
percentage of the residents participating in the study, who are interested in the cultural
values and the theoretical training related to the monuments to be visited, is below 10%.
Most are up to 45 years old, with high school and higher education. All these results create
that picture of a society without interest for cultural values, and we make reference to
both local, as well as to that part of society that could favor cultural tourism in general.
Cultural education is formed in the family. School can also support it, while visits to art
objecties and culturally milestone objectives can help the young generation develop
attraction for this type of values. In turn, they can influence, through the education they
receive, the family they form afterwards.
c. Knowing the historical data related to the ruiniform heritage or the residents' knowledge
of the neighboring heritage monument -The Fortress of Giurgiu
Starting from the idea of developing and sustaining a cultural heritage tourism based on
the ruins of the Fortress of Giurgiu, the results obtained from the residents participating
in the study, the share of those who know the history of the city and of the city in general,
is very low. They are, from educational point of view, with higher education and high
school graduation and, they visit these ruins weekly, several times a month, never missing
from any important events (figure 9). These are the only ones who consider that the
Fortress of Giurgiu is a symbol of the city (figure 8). The history of the place is discovered
and, it is learned through the repeated visits organized by the school together with the
local officials. They could be considered the engine of local education [14]. The
development of the society must be considered from the youngest ages. The respect for
what each locality owns, must be cultivated and learned, which must also happen in the
city of Giurgiu, a city – harbor on the Danube River, with a population that does not seem
to be interested in, nor attracted by culture, or cultural heritage.

Figure 8. The Fortress of Giurgiu-considered
a symbol of the city for residents

Figure 9. The visiting frequency of
the Giurgiu Fortress, as stated
by the residents participating in the study

d. Involving the residents in arranging the heritage monument for the purpose of tourism
recovery
The lack of knowledge, or the ignorance and disinterest in the cultural heritage of a certain
geographical area leads to the deterioration of the existing monuments. Their
rehabilitation and transformation into tourist objectives can only be done with the help of
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the local population. If the residents are not interested, most of the time they can be a
hindrance or, more often, they can ease the destruction of the monuments.
The placement of responsibility is not a real form of recognition of the value of a
monument. The resident population in the city of Giurgiu is undoubtedly modest in
material terms, and we could even say constrained, in terms of income. Involvement or
intention, the desire to get involved in the development of a monument, anyway, is an
activity that does not require funds. Of those who participated in the study, only 1% would
be directly involved, working in the cleaning of the area of the Fortress of Giurgiu, or in
providing information to those interested, or in making information panels (figure 10).
Unfortunately, most do not consider it as an activity that may be of any interest for them
as inhabitants, but rather something that falls within the responsibility of the local
authorities.

Figure 10. Involving residents and how
to get involved in the arrangement and
maintenance of the ruined heritage
monuments analyzed

Figure 11. The positive and negative effects
of the tourism axploatation of the
Giurgiu Fortress for residents

This attitude does not support the tourist activity. Tourism is an economic activity with
the particularities of involving the residents. Hospitality is one of these features. Tourists,
regardless of their area of origin or age, come into contact with the locals. Their rejection
or, the refusal of communication, the poor development of the road infrastructure, with
tourist information and specific food, represent each a minus in the tourist attraction. The
existence of the bridge connecting Bulgaria – Giurgiu - Ruse is a plus offered to the
tourism development possibilities in this city.
The fortress itself can be a tourist attraction. In trying to find an explanation regarding the
possibility of developing heritage tourism in this city, most residents, among those
participating in the study, regarded tourism as a negative activity (figure 11).
The percentage of those who consider tourism to be negative is very high. Almost half of
them consider that it could promote indecent behavior and increase the insecurity of the
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resident population. Just as many supporters of the negative effect that tourism can have
are those who consider that by valorizing the ruins from touristic point of view, the ruins
could be much more destroyed or, the cost of living would rise automatically.
Of the 24% who believe that tourism could have beneficial effects, most refer to its
economic effects. Creating jobs and income earned by residents. These malfunctions
regarding the use of tourism resources are present in other places [12]. Residents can have
a point of view with major implications.
CONCLUSIONS
The present study starts from the idea that the relationship between tourism and residents
is more than necessary. A sustainable economic activity must start from the premise that
it brings a quality increase in the lives of the inhabitants. In this case, in the city of Giurgiu
in Romania, a harbour city on the Danube, almost two millennia old, the historical
heritage represented by the Fortress of Giurgiului could represent a real source of income.
The study starts from the idea of necessarily consulting the residents regarding the
development of cultural tourism in their city, especially of cultural tourism based on
ruiniform heritage, of the fortress. The resident population is an aging population, and the
economy of the locality is in a visible decline. Many of the economic units that functioned
during the communist period, based on a centralized economy, are today ruins. The
workforce is in a situation not quite pleasant, nor secure. In this case, on this socioeconomic background, the idea of developing tourism in a harbour- city loaded with
history, is an important plus. The existence of a prosperous economy 30-35 ye/ars ago
could lead to the idea of cultural perception of the residents. The residents participating
in the study, especially those over 65, are those who reject the idea of capitalizing on this
ruiniform material cultural heritage. On the other hand, regardless of age, they are not
empathic, nor feel self- identified with these ruins as part of the local heritage. Both young
and old people are modest in a fairly high percentage in the knowledge of the history of
these monuments, but to a limited extent, some of them try to have an opening towards
the social-economic side, that of capitalization, of the support that these monuments
should benefit, as well as in finding the resources needed to be used, having that hope for
jobs and secure incomes from a local activity.
ruiniform material cultural heritage, based on the certainty of supporting the residential
population. It is a market study for what cultural urban tourism means. In this case, the
The study brings as a novelty, a possible attempt to implement urban tourism based on
the preservation of the ruins of the Fortress of Giurgiului would be the economic and
social response, until the resident population realizes the importance of the values of the
local culture. The study brings as a novelty, a possible attempt to implement urban
tourism based on the ruiniform material cultural heritage, based on the certainty of
supporting the residential population. It is a market study for what urban cultural tourism
means. In this case, the preservation of the ruins of the Fortress of Giurgiului would be
the economic and social response, until the resident population realizes the importance of
the values of the local culture.
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ABSTRACT
Living is an essential part of human existence with strong social and economic
implications at the society level. Ensuring and continuously improving housing
conditions, as part of the quality of life, is an important social task that must be an
essential concern of policy makers. The implementation of the targets of the national
housing policies must, in time, produce quantitative and qualitative changes that will
effectively lead to the improvement of the living conditions in all areas of residence.
This article aims to characterize the current situation of housing stock on the territory of
Romania as a result of the changes that occurred between 1990-2018 in the structure and
characteristics of the housing fund and to highlight a series of territorial disparities at
different scales of analysis. The analysis was performed on a national level, regarding
development regions and residence environments the following basic attributes of the
housing fund being selected: number of dwellings; property form; age; typology of
constructions; size and number of occupants; access to housing to infrastructure. For the
analysis, statistical data from the censuses of 1992, 2002, 2011 and data corresponding to
time series provided by the National Institute of Statistics, were used. The data were
processed with the help of the Microsoft Excel and ArcGIS software programs, the
graphic and cartographic representations obtained were the starting point for their
interpretation, explanation of territorial disparities and the formulation of the study
conclusions.
The results of the research highlighted the existence of a well represented quantitative
housing fund, with a good dynamic at national level for the analyzed period, but marked
by high inequalities on a county level (with increases between 50 and 3484 houses/year).
The main deficiencies identified concern: the age of the buildings; their endowment with
utilities, especially in the rural environment; the dominance of the private property that
limits the possibilities of intervention; inequalities between the aspects that define living
between the two living environments: urban and rural. The conclusions regarding the
current endowment of the territory for housing, during the analyzed period, were
formulated by reference to the identified aspects and to the established causal reports as
well as to the European living standards.
Keywords: housing stock, dwelling, living environments, utilities, housing quality,
dynamics
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INTRODUCTION
Housing is one of the basic needs of the population and access to housing is an important
factor in maintaining and improving the quality of life, as well as an essential component
of society [1]. Satisfaction of housing demand has an important social side because living,
through its components, participates in the evaluation of the quality of human settlements
and can be considered as an important component of the quality of life assessment [2].
On the other hand, the economic dimension, highlighted by the financial flows used for
the construction, sale and maintenance of homes, must also be taken into account because
it plays an important role in boosting the economy at local, regional and even national
level.
The housing fund is defined as the totality of the existing housing units in a
territory, regardless of the type of property: residential houses, specialized houses (homes
for the elderly), apartments, service rooms and other housing units in other buildings
useful for housing. The elementary unit of the dwelling fund is the individual dwelling.
The dwelling (apartment) is the built unit consisting of one or more living rooms located
at the same level of the building or at different levels, provided, in general, with
outbuildings (kitchen, bathroom etc.) or with other service spaces, independent from a
functional point of view, having a separate entrance from the staircase house, courtyard
or street and which has been built, transformed or arranged in order to be used, in
principle, by a single household [3].
The structure of the housing fund in each country reflects a bit of its history and political
choices [4]. In communist and post - communist Romania, the dynamics of the housing
construction sector and its segments (private/public ownership, rural/urban housing,
individual/collective housing) was reflecting political, economic and living ideologies
[5]. The analysis of the dynamics of the housing fund takes into account quantitative
aspects such as: the evolution of the number of dwellings; change, over time, their
distribution by residence areas; the size of the dwellings (habitable surface, number of
rooms); qualitative aspects of which we mention: the typology of the buildings in which
the dwellings are located, the form of ownership over the dwelling; providing housing
with utilities. The approach can be supplemented by calculating some synthetic housing
indicators (number of households in relation to the number of dwellings; number of
inhabitants per dwelling; average number of rooms per inhabitant; living area per
inhabitant; average area of a room etc.) and by observing their evolution during the
analyzed period. Starting from these considerations, the present article tries to carry out
an analysis of the dynamics of the housing stock at different scales (national and regional)
related to the mentioned specific criteria that will provide answers to the following
questions: ”What are the current characteristics of the structure of the Romanian housing
fund at national and regional level?”; ” What are the most obvious changes highlighted
by the evolution of the indicators during the analyzed period?”; ”What were the causes
of these changes?”; ”How are these changes reflected on a territorial scale?”; ”What are
the elements that best highlight the changes produced at national and regional level within
the housing fund for the period considered?”.
STUDY AREA
The territory under study is that of Romania, a state located in the south-east of Central
Europe, on the Danube in the Black Sea, bordering on the North and on a part of the East
with Ukraine, in the East with the Republic of Moldova, in the South with Bulgaria, in
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South-west with Serbia and west with Hungary. The analysis of the dynamics of the
housing stock, for the studied period, was related to the whole territory of the country, as
well as to territorial subdivisions of the type of development regions and counties.

Figure 6. Location of the study area

METHODOLOGY
The research of the dynamics of the housing fund in Romania between 1990 and 2018
was based on the analysis and interpretation of statistical data. The source of data is the
online European databases regarding the dynamics of housing stock in Romania,
established by the Eurostat and the National Institute of Statistics after 1990 (Tempo
Online database), the annual publications of the National Institute of Statistics (Housing
Fund). The highlighting of the dynamics of the main characteristics of the housing fund
started from the identification of the representative indicators, continued with the
selection and processing of the statistical data corresponding to the years in the analyzed
period, with the graphical representation of the evolution of some indicators and the
interpretation of the obtained results. The research followed the evolution over time of
the following indicators: number of dwellings, habitable surface, number of dwelling
rooms, period of housing construction, type of building, access of housing built to utilities
and a series of housing indicators (living area/dwelling; living area/person etc). The
comparative analysis of the statistical data corresponding to the years 1990 and 2018 was,
in most cases, based on the description of the way in which the housing stock evolved in
the analyzed time interval, sometimes presenting the evolution through data series. The
dynamics was illustrated by tables, graphical representations and interpretations that
aimed at capturing the sense of evolution and highlighting some characteristics of the
current housing fund in Romania at different scales of territorial analysis. The analysis at
national and regional level (development regions) aimed in particular at explaining the
dynamics of the housing fund highlighted by the evolution of the mentioned indicators,
while the analysis at the subordinated territorial level (counties) aimed to capture the
territorial disparities that appeared in the structure of the housing fund in within the
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development regions during the period studied. The results were represented
cartographically using the Arc GIS program.
RESULTS AND DISSCUSIONS
The dynamics of the national housing fund, between 1990 and 2018
During post-communist period were modifed mechanisms and principles regarding
housing construction and distribution. The elimination of mobility restrictions, of those
concerning the access to ownership, the freedom to erect dwellings by own forces, the
freedom of choosing desired residence place, are essential elements that transformed the
structures of housing stock and residential characteristics of villages and towns [6].
Table 1. Romania - housing fund indicators and housing indicators for 1992 and 2018
Indicators
1 ianuarie 1993
1 ianuarie 2019
Dynamics
Total
Urban
Total
Urban
Total
Urban (%)
(%)
(%)
Population by
23.118.745
54,31
22.170.568
56,40
- 948.177
-0,65
domicile (number)
Resident
22.810.035
54,32
19.414.458
53,85
-3.395.577
-0,47
population
Households
7.470.429
56,32
7.494.300
53,10
+23.871
-3,22
(number)
Dwellings (number)
7.682.359
55,89
9.031.300
54,57
+1.024.951
-1,32
Person/household
3,05
2,94
2,59
2,62
-0,46
-0,32
Person/dwelling
2,96
2,89*
2,15
2,12*
-0,80
-0,77
Household/dwelling
1,07
1,02**
1,20
1,23**
+0,13
+0,21
*number persons/dwelling; **number households/dwelling
(Sources : authors data processing INS, Tempo ONLINE and
EUROSTAT database, 2018; 1992 Census of population and housing)

Comparing the numerical evolution of the population and that of the number of
households with the evolution of the number of dwellings in Romania, certain
particularities regarding population/housing ratio, respectively number of households/
number of dwellings can be emphasized. At the end of 2018, Romania had a resident
population of 19.41 million inhabitants [7], of which 53.9% lived in the urban area.
According to official statistics, during the period 1992-2018 due to the decrease of the
population number (on average, with 150,000 inhabitants /year) and of the increase of the
number of households (on average 742/year) there was a slight increase of the number of
houses (in average with 37 dwellings per year). We note that, both at the beginning and
at the end of the period, the number of existing homes in Romania was higher compared
to the number of households and that, while the number of population decreased, the
housing stock increased. During this period, the size of the households in Romania
decreased from 3,05 persons/household at the end of 1992 to 2,6 in 2018 [8], which is
higher than the EU average which reached 2,3 people/household in 2018) [9]. This reality
is a consequence of the increase, in the analyzed time interval, of the number of
households made up of a single person (from 1.245.227 in 1992 to 2.163.400 in 2018)
[10]. Against the background of reducing the size of the household in this interval there
was also a decrease in the number of persons/dweeling from 2.96 persons /housing in
1993 to 2.12 in 2018.
A surplus of available housing could be considered a favorable factor, which would
facilitate mobility in a stable market environment, but this is not the case of Romania,
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where most of the houses are unoccupied, represent holiday homes (residences), are
located in places where housing markets do not work, are substandard (in most cases) or
unfinished housing [11]. The dynamics of the housing stock during the period studied,
expressed by the annual increase of the number of dwellings per living environment
(urban, rural), is shown in Figure 2.
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Figure 7. Dynamics of housing construction on living environments in Romania, 1990-2018
(Data processed by the authors from the Tempo ONLINE database of National Institute of Statistics)

The analysis of the graph shows, for the period 1990-2002, a downward trend of housing
constructions, followed by a revival starting with 2004, the year 2008 registering itself as
the main peak for the entire analyzed period, marked by the maximum value of the
number of dwellings completed in one year (67.255). In the second part of the period
between 2008-2018, the number of homes built annually decreases (more pronounced in
2010, consequence of the financial crisis) so that after 2014 it will register a new upward
trend until 2018, supported by a more alert rate materialized through higher values
compared to the first range. The economic growth registered by Romania in 2017 explains
the dynamics in the field of housing construction in recent years. It is estimated that
Romania's real GDP increased by 6.7% in 2017, after, in 2016, the recorded rate was only
4.8% [12]. During the communist period, in the context of a policy of industrialization of
the country (which mainly targeted small and medium-sized cities) and the pro-birth
policy, of a large demand for housing (generated by the reach of generations during the
demographic boom of 1967-1980, at the age for the formation of family couples [13] but
also for the migration of the population to the cities in full industrialization), the
Romanian state promoted a policy of housing development directed especially to the
urban environment. Until 1990, most homes were state-owned and Romanian law
included numerous restrictions on ownership: the maximum number of dwellings allowed
was two (one main and one vacation), the right to settle in large cities it was restricted
and there were clear regulations regarding the extension of the built-up area of localities
and towns [14]. After 1990, the socio-economic context changed fundamentally,
Romania underwent a severe economic restructuring that put its mark on the incomes of
the population and materialized at a slow rate of renewal of the housing fund. Although
in the years following the Revolution of December 1989, the housing crisis felt strongly,
especially in the urban environment. The lack of clear regulations in the field of housing
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construction and the poor financial power of the population were among the most
important factors that determined the lack of attractiveness of the housing construction
for investors. In the rural area, during the analyzed period, the dynamics of housing
construction was, with small exceptions, more pronounced than in the urban environment.
Amid the restructuring of the industry, in the years following the December Revolution,
numerous factories were closed, in some cases, employees were laid off in the mass. The
loss of jobs, the diminution of incomes at the limit of subsistence, the impossibility of
sustaining the expenses of the housing, correlated with the retrocession of properties (Law
18/1991) have fed important urban-rural migratory flows. After a long period in which
access to property has been limited in Romania by different means, this dynamic can be
appreciated as an expression of the population's desire to own a home as a personal
property. As a result, the majority of those who emigrated from Romania after 1993 set
out to earn more money in order to be able to build their own home in the country. The
realization of this desire has led to an increase in the number of homes built especially in
the main departure areas of the country, an aspect confirmed by the statistical data. In
parallel, the total number of dwellings in the urban area decreased slightly, consequence
on the one hand of the exit of the use of many individual dwellings within the cities and
on the other hand of the manifestation of the population's preference to build in the
surrounding area of the cities, away from their noise and agitation. The economic growth
registered in Romania after 2014, the diversification of the labor market and the increase
of the number of jobs in the urban areas produced the increase of the income of the
population in the cities which caused the change of its preferences for housing. The
configuration of a large demand for new, modern, more spacious, brighter homes,
equipped to the current standards, was able to strongly boost private investments in this
field. Now, the housing becomes more than a shelter, a heritage good, an investment, and
by own characteristics and location a trademark of social prestige, a symbol of success
[15].
As regards the form of ownership over the home, Romania is distinguished at the level of
the U.E. by the highest share of private property. In 1990, the mass privatization of
housing began in Romania, which has reduced public ownership housing from 2.615.300
in 1990 to 111.960 in 2018 and increased the share of private sector housing stock from
67% in 1990 to 99% in 2018. This fact can be explained, first of all, from a cultural
perspective, the desire to have the right of ownership over the land and the home has been,
since ancient times, a reason for existence for Romanians. Another argument that justifies
the high share of private property is that the Romanian rental market is not yet well
organized and regulated enough. The renting of houses, in many cases, is done
unofficially, the prices being quite high, especially in the big cities. To these expenses are
added those of maintenance of the house, the payment of utilities, which leads, finally, to
costs that cannot be covered by the families with medium and small earnings,
consequently, the possibility of buying a home seems more advantageous compared to
renting. Housing transfer is considered a fair way to promote property rights, but it has
led to a decrease in the stock of social houses, and also to a number of difficulties for the
new owners to ensure the management and maintenance of the newly acquired houses
[16]. The extension of private property over the entire housing stock in Romania has
negative consequences on its quality, since the state and local administration can no
longer be involved in the maintenance of the buildings in which the houses are located.
According to the Government Decision no. 2139/2004, the depreciation period of
residential buildings is established between 40-60 years. This interval can be interpreted
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as the time period in which the building is functional and valid. After the depreciation
period, the building could be dangerous for those who use it [17].
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Figure 8. Structure of housing stock in Romania, after the construction period
(Data processed by the authors from the Tempo ONLINE database of National Institute of Statistics)

The statistical data indicate that 70% of the existing housing fund in Romania has the life
span exceeded (or are close to exceeding this limit), in this situation being the majority
of the collective housing in the urban area. Most of the dwellings exceeding
4060 years being built in the socialist period (33%), only 17% is more recently built, having
a less than 30 years old (Figure 3). This situation indicates that a large part of the
population of the country lives in dwellings that have exceeded their useful life and
requires investments to ensure adequate living conditions.
Another aspect that characterizes the housing stock, significantly from the perspective of
housing quality, is the size of the dwelling. The changes produced at the housing fund
level are highlighted by the centralized indicators in Table 2.
Table 2. Romania - indicators of housing stock and housing for 1992 and 2018
Indicators
1990
2018
Dinamics
Total
Urban
Total
Urban
Total
Urban (%)
(%)
(%)
Habitable
246.847.073
55,53
430.008.586
54,97
+183.161.513
+0,56
surface area
(square meters
developed area)
Dwellings
8.006.349
53,63
9.031.300
54,57
+1.024.951
+0,94
(number)
Habitable
surface area/
30,83
31,92*
47,61
47,97*
+16,78
16,05*
dwelling
Habitable surface
10,82
11,12**
22,14
22,61**
+11,32
+11,49
area /person
Total number of 17.997.751
54,02
24664313
50,64
+6.666.562
-3,38
rooms
Average number
2,24
2,26***
2,73
2,53***
+0,51
+0,27
of
rooms/dwelling
*square meters developed area/dwelling; ** square meters developed area/person; *** number of
rooms/number of dwellings;
(Data processed by the authors from the Tempo ONLINE database of National Institute of Statistics)
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Regarding the size of the dwellings, the statistical data corresponding to the years 1990
and 2018 indicate, overall, an increase for all the selected indicators, except for the
indicators regarding the total number of rooms in a dwelling in the urban area and their
share in the total of the built dwellings. This is a consequence of rising land prices in the
urban environment and, implicitly, the increase in housing prices. As a dwelling has a
larger number of rooms, the costs of purchasing and maintaining it increase, so the
population prefers the dwellings with 2-3 rooms and the developers in the field of housing
construction having to adapt their offer, equally to the market requirements but also to
the return on investment. During the analyzed period, a significant increase of the
habitable surface area that returns to the average of a person is highlighted: from 10.82sq
/person in 1992 to 22.14sq/person in 2018. This evolution can be correlated both with the
preferences of the population for more spacious housing and with the new regulations in
the field of housing construction that impose larger living and usable areas (Law no,
114/1996 amended by Law 143/2017).

Figure 9. Dwellings whose construction was completed during 1990 and
in the period 1990-2018, according to the number of rooms in the house
(Data processed by the authors from the Tempo ONLINE database of National Institute of Statistics)

Thus, if at the beginning of the analyzed period (1990), the share of single-room dwellings
owned 17% of the total housing built in that year, and of those with five rooms it rose
only to 3%, the subsequent dynamics highlights an inverse situation, respectively the
reduction strong share of single-room dwellings in total, in favor of multi-room dwellings
(four, five and over). Two- and three-room dwellings, although they have reduced their
share in time (from 69% to 54%), remain well represented in the total number of
dwellings raised during this period.
A very important aspect for a qualitative housing is the access of the houses to utilities
(electricity, water, sewerage, heating sources). In Romania, during the last three decades,
significant progress has been made in terms of access to housing for utilities, but there
are significant disparities between cities and villages from this point of view. In general,
city dwellings, especially block dwellings are well served in all categories of utilities,
while living in villages is experiencing problems with the connection of housing to
drinking water distribution and sewerage systems.
The changes that occurred in the analyzed time interval are highlighted in the graph in
Figure 5.
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Figure 10. Dwellings built in 1992, between 1994-2018 and 2018,
depending on their access to utilities
(Data processed by the authors from the Tempo ONLINE database of National Institute of Statistics)

In 1992, 98.1% of the existing housing stock benefited from electricity, less than 70% of
the homes were connected to drinking water distribution and sewerage systems and only
45.2% of the homes had central heating. Analyzing the situation of houses whose
construction was completed in the period 1994-2018, we find an improvement in the
situation regarding the supply of houses with electricity and drinking water and a
regression regarding the access to the sewerage and central heating. While the share of
households connected to electricity remains high (94.9%), the share of homes that have
access to drinking water distribution systems increases to 71% of the total, the percentage
of dwellings benefiting from sewerage decreases to 59.2% and of those who benefit from
central heating to 57.6%. Although the trend for the year 2018, illustrated in Figure 5, is
to ensure, for all the built housing, the best access to utilities, we must also bear in mind
that the national housing fund includes housing built in different periods that do not
benefit from these facilities. Another important aspect concerns the cost of these utilities
and the readiness of the population to pay more for them. Most of the village population
prefers their own water collection and sewerage systems because the costs are lower
compared to the ones practiced by the profile companies. In the case of cities, the
provision of drinking water and sewage in its own system solves, in most cases, the
inability of the local administration to respond to the challenge of rapidly expanding to
the outskirts of the inhabited areas.
Another reality, highlighted by the statistical data, is that there are major discrepancies
between urban and rural areas in terms of access to housing for utilities. Most of the
population living in villages makes their living by practicing agriculture, meaning - the
necessary food, because the work in agriculture is poor or not remunerated at all. As a
result, villagers have low incomes that do not allow them to spend very much on utilities.
Comparing the situation existing at national level regarding the endowment with utilities
of the houses built between the 1994-2018, to the one that characterizes the residence
environments, we find that the houses in the rural area benefit to a lesser extent from
access to utilities compared to those from the urban environment.
Thus, as the graph in Figure 6 also indicates, only 94.3% of the rural dwellings are
connected to the electricity distribution system compared to 95.7% of the urban
dwellings.
677

Socio-economic geography

120
100

94,3

80

60
40
20
0

61,1

53,8
37,1

38,5

Share of housing at
national level
Share of housing in urban
area
Share of housing in rural
area

Figure 11. Access to utilities of housing built in Romania
during 1994-2018, by living environment
(Data processed by the authors from the Tempo ONLINE database of National Institute of Statistics)

Only 53.8% of households in rural areas are supplied with drinking water, compared to
91.6% of dwellings in cities. The most problematic situation is that of the connection to
the sewerage, which benefits only 37.1% of the houses in the villages compared to 84.1%
for the housing in the cities. The lack of sewerage systems has a negative impact on the
existence of bathrooms in homes (only 61.1% of homes have bathrooms inside) but also
on their current use. The access of housing to a centralized heating system is limited in
the rural area, the majority of the population prefers to heat their homes with stoves, as
opposed to the higher share of housing in the urban area that benefit from this service
(79.2%). The existing situation illustrates, on the one hand, the reduced capacity of the
local administrations to solve the problems of the community and, on the other hand, the
existing imbalance between the cost of the services offered and the financial power of the
inhabitants of the villages. In other news, we must also emphasize that this situation puts
people in the situation of choosing a situation with which they were already accustomed,
which did not involve additional expenses with a situation in which they have to pay for
something they already have in another form. In most cases, progress remains, in this
situation, an option for the future for many of the inhabitants of the villages.
Although the situation of endowment with utilities has improved in the last decades in
Romania, in order to increase the quality of housing there is still a long way to go and
large measures and investments are required to bring the Romanian housing fund to at
least a level close to the European one.
The dynamics of the regional housing fund, between 1990 and 2018
In order to highlight the main changes that occurred in the evolution of the housing fund
at the regional level, the centralized statistical data of the National Institute of Statistics
for the eight development regions of Romania were used, according to the Nomenclature
of Territorial Units for Statistics (NUTS I).
For the years 1990 and 2018, data regarding the number of dwellings, the living area, the
number of rooms and the endowment of dwellings with utilities were extracted and
processed, based on them were derived indicators that illustrate the dynamics of the
housing stock and the disparities occurring at the evolutionary level and territorial (by
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comparing the weights corresponding to the regions in the national total and by analysis
by means of residence).
The development regions in Romania are differentiated by size, degree of urbanization,
number of cities, level of economic development, demographic and cultural models,
degree of infrastructure development etc.
The report of the values of the indicators reflecting the evolution of the housing stock by
regions (number of dwellings, habitable surface and number of rooms), at the values
registered at national level for the period 1992-2018, indicates a quite different situation.
This situation is the result of a complex of factors, a significant contribution to shaping
the demand and supply of housing having the size, the economic power of the
development regions and the presence of large cities with the role of growth poles or
centers of polarization.
Table 3. Dynamics of the number of dwellings, of the habitable surface and
of the number of rooms within the development regions of Romania, between 1992 and 2018
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Annua Annu
dynamics
housing
dwellings dynamics habitable dynamic
l
al
between
growth
growth
of
surface
s
rooms rooms
(number
rate
rate in
habitable
growth
of
growth growt
of
(%/
urban
surface
rate
habitable
rate
h rate
dwellings
year)
areas
(sqm.
surface
(%/
(%/
in
/year)
(%/
develope
(sqm.
year)
year)
urban
year)
d area/
develope
areas
year)
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North5681
0,56
0,66
897626
2,78
493623
1,71
1,31
West
Center
3511
0,37
0,48
761626
2,54
474048
1,43
1,16
North8375
0,68
0,75
1083945
3,01
431575
1,68
1,19
East
South5213
0,53
0,53
800436
2,57
394460
1,16
0,82
East
South5476
0,45
0,50
944703
2,63
376162
1,21
0,92
Muntenia
Buchares
3784
0,40
0,38
828558
2,76
690705
0,88
0,77
t-Ilfov
South2918
0,33
0,71
639074
2,55
321936
1,30
1,30
West
West
1647
0,21
0,35
585516
2,22
364681
1,19
0,95
National
3660
0,46
0,53
6541483
2,65
3547194
1,32
1,02
total
(Data processed by the authors from the Tempo ONLINE database of National Institute of Statistics)

With an increased dynamics of the pace of increase in the number of dwellings, the NorthEast and North-West Region are noticeable, this evolution being correlated with the high
demand for housing in these regions. In the North-East Region, at the end of 2018,
according to statistical data, 16, 5% of the total resident population in Romania lived,
which represents the highest share of all the regions (3,968,040 inhabitants by domicile
and 3,198,564 resident inhabitants in 2018 [19]). A significant role in the increase of the
number of dwellings also had the cultural model, as we have emphasized, the valuation
of the property being a specific feature to the Romanian people. For most households,
housing is the main reason for living, and the property is equivalent to family stability
and continuity, becoming an exponent of the standard of living, an opportunity to prove
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belonging to a community and, at the same time, successful in life. After 1990, the houses
were built mainly from private funds, respectively from population funds. The funds that
ensured the possibility of building new homes came from the sale by the owners of the
apartments bought in the communist blocks and the money that the emigrants sent for the
construction of their own homes on the territory of the country (1/3 of the number of
emigrants from Romania come from the North-East Region), but also as a result of the
increase of incomes and the improvement of the standard of living determined by the
economic growth achieved by Romania (and implicitly by these regions) during this time
period.
At the opposite pole, with the lowest housing stock and the slowest growth rate, the West
region is a less populated region, characterized by the lowest values of population density,
which was strongly affected by deindustrialization after 1990.
The process of deindustrialization after the Revolution of December 1990 led to the
dismissal of a large number of people and, implicitly, to the decrease of the incomes and
the purchasing power of the population, an aspect that was negatively reflected on the
demand for housing. Regarding the annual rate of growth of the number of dwellings,
only three regions (North-East, North-West, South-East) had a rate of growth higher than
the national one, with the highest value (0.68%/year) also registering the North-East
Region, with the lowest value of the growth rate (0.21%/year) returning to the West
Region. The annual rate of growth of the number of dwellings in the urban environment,
outpaces the growth rate from the rural area in the vast majority of the regions, with the
exception of the South-East Region in which the rates register with equal values and the
Bucharest-Ilfov Region in which the annual rate of growth is higher in rural areas. This
situation is the result of the functional diversification and territorial expansion of the
capital to the adjacent spaces as a result of the urban expansion phenomenon [20], also of
the lack of land for construction inside the capital but also of their very high prices, which
orient the buyers and investors to the most accessible land for price in the rural areas of
Ilfov county. During this period, the capital's industry went through a process of
restructuring, deindustrialization and relocation of some companies in Ilfov [21], which
also caused the change of the population's residence near the work places in order to avoid
the agglomeration produced in traffic at peak hours on the streets of the capital city. A
particular situation is recorded in the West Region where the annual growth rate of the
number of dwellings in the rural area has negative values, due to the fact that this region
has the lowest number of inhabitants, within the region the rate of economic growth is
differentiated, with values large in the city of Timisoara and small values in the
communes.
The annual growth rate of the total number of dwellings at the level of the component
counties of the development regions and by residence area is shown in the map in Figure
7.
Reporting the values of the annual growth rates of the total number of dwellings registered
at the county level at the national average (0.46%), we emphasize that 6 counties have a
pronounced dynamic, demonstrated by the high values of the growth rate (over 0.76 %
and over 1%), 15 counties have registered improvements in housing, the rate exceeding
the national average, with increases between 0.51-0.76%, while 12 counties had a slower
dynamic marked by modest increases (below 0.25%).
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Figure 12. Annual growth rate of the total number of dwellings în Romania, between
1990 and 2018, at the level of the development regions and their component counties
(Data processed by the authors from the Tempo ONLINE database of National Institute of Statistics)

The analysis of the values of the annual growth rate of the total number of dwellings
at the scale of the component counties of the development regions highlights interesting
aspects. Thus, in most cases, we observe the existence, within the development regions,
of counties that had a more pronounced dynamics translated into higher values compared
to the other counties: for example Iași and Suceava for the North-East Region; Constanța
for the South-East region; Ilfov for the South-Muntenia Region; Gorj for the South-West
Region; Timiș for the West Region, Sibiu for the Centru Region, Cluj and Bistrița-Năsăud
for the North-West Region. In other situations, the territorial dynamics are very different,
the component counties having very different values of the growth rate, from the lowest
to the highest (North-East Region; North-West Region, South-Muntenia Region) or, on
the contrary, quite homogeneous (West Region).
The dynamics on the two residence environments (urban and rural) highlights the
fact that, at national level, in 28 counties of the country, the value of the number of houses
built annually was higher in the rural area than in the urban area, only in 12 counties the
number of dwellings built in the urban area was higher than in the rural area, in two
counties the number of dwellings built in the urban area being close to the value of the
one in the rural area. At the level of the development regions, the situation is as follows:
in the North-East region and in the North-West Region, the number of counties in which
several dwellings were built in the urban environment predominates; in the South-West,
West, Bucharest-Ilfov regions, in all counties the number of dwellings built in rural areas
exceeded that of urban areas; in the South-East, North-West and Center regions, there are
a greater number of counties in which houses were built in rural areas.
Analyzing the situation of the dynamics of the habitable surface (Table 3), with an
accentuated dynamic of the living area, it is noted, the North-East Region (16.5% of the
value realized at national level), followed by the South - Muntenia Region (14.4%) and
the North-West Region ( 13.7%). The smallest increases were in the West and South West
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Region. The same situation is noted for the value of the annual rate of growth of the
housing surface, the South-Muntenia region being outpaced at this indicator by the
Bucharest-Ilfov region. The increase of the housing surface in the urban area reached the
highest value in the Bucharest-Ilfov Region (19.5% of the national value), the NorthWest, Central and North-East regions, also noticing higher values with the other regions.
On a smaller territorial scale, within the regions, the dynamics of the living area
recorded a different rate of growth from one county to another, a fact illustrated by the
map in Figure 8.

Figure 13. Annual growth rate of the total habitable surface in Romania,
between 1990 and 2018, at the level of the development regions and their component counties
(Data processed by the authors from the Tempo ONLINE database of National Institute of Statistics)

Reporting the values of the annual growth rates of the total habitable space registered at
the county level at the national average (2,65%), we emphasize that 21 counties have a
pronounced dynamic, demonstrated by the high values of the growth rate (over 2,51 %
and 3.01%), 9 counties had an average rate of increase of the living area with values that
tend towards the national averagethe rate having values close to or below the national
average (2,26-2,50%), while 9 counties had a slower dynamic marked by modest
increases (below 2%).
Within the regions, at the level of their component counties, with the highest values of
the annual rate of increase of the habitable surface, both the counties were noted, which
were noted by an accentuated dynamics of the housing constructions but also other
counties (Argeș and Dâmbovița from the South-Muntenia Region; Vâlcea from the
South-West Region; Brașov from the Center Region; Maramureș and Satu-Mare in the
North-West Region). The lowest annual growth rates are counted in Braila, Teleorman,
Mehedinți, Caraș-Severin, Sălaj, Tulcea and Călărași counties. We can also see that the
rural area has registered more pronounced increases in the living area in most regions,
except for the North-East and South Muntenia regions where the growth was more
pronounced in the urban area.
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Analyzing the growth rate of the number of rooms at the regional level (Table 3), we
observe that in the North-West, Central and North-East regions the growth rate is high,
the Bucharest-Ilfov Region registering with the lowest value. At the urban level, the
highest rates of increase in the number of rooms were registered in the North-West, SouthWest and North-East regions, the Bucharest-Ilfov region registering a modest increase.
The evolution of the structure of the housing stock built during the period 1990-2018
according to the number of rooms at the level of the development regions is presented in
Figure 9.
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Figure 14. Dynamics of the number of dwellings in the development regions
of Romania, between 1990-2018, in relation to the number of rooms of the dwelling
(Data processed by the authors from the Tempo ONLINE database of National Institute of Statistics)

It is noted that, in the majority of regions, a significant share of the total number of
dwellings built during the period analyzed is owned by the three-room dwellings (the
highest share in the North-West, Center, North-East, South-East, South ) and those with
two rooms (they hold the highest shares in the Bucharest-Ilfov Region and the SouthWest Oltenia Region and the second share in all the other regions). Four-room dwellings
have the following weight in most regions (with the exception of Bucharest, where fiveroom dwellings have higher weights than four-room dwellings. The last place as a share
is five-room dwellings, followed by single rooms. for three-room dwellings it is related
to meeting the need for space, even in the case of smaller households, for three persons,
and that for two rooms is related to the accessibility as a price for both the purchase and
of maintenance expenses.
The annual growth rate of the total rooms number at the level of the component
counties of the development regions and by residence area is shown in the map in Figure
10. Reporting the values of the annual growth rates of the total rooms number registered
at the county level at the national average (1,32%), we emphasize that 26 counties have
a pronounced dynamic, demonstrated by the high values of the growth rate (over 1,26 %
and over 1,51%), 9 counties have registered improvements in number of rooms, the rate
having values close to or below the national average, with increases between 1-1.25%,
while 7 counties had a slower dynamic marked by modest increases (below 1%). If in the
situation of the number of dwellings and the most dynamic living area the rural areas have
been proved, in the case of the annual increase of the number of rooms, the urban
environment is clearly imposed (30 counties). This situation can be explained by the
vertical development of many cities and by the preference for the construction of blocks,
while in the rural areas the individual dwellings predominate.
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Figure 15. Annual growth rate of the total number of rooms in Romania,
between 1990-2018, at the level of the development regions and their component counties
(Data processed by the authors from the Tempo ONLINE database of National Institute of Statistics)

Overall, the analysis reveals a series of disparities existing in the dynamics of the housing
fund at regional level. Thus, the North-East Region is by far the most dynamic of the
housing fund, marked by the highest values of growth in the number of dwellings, the
dwelling area, the annual growth rate and the number of dwellings in the environment
urban. The North-West region also has a similar dynamic, with the highest values at the
rate of increase of the number of rooms in total and in the urban environment, and at the
other indicators values close to those of the North-East Region. Modest increases in all
indicators and the least pronounced dynamics in relation to the other regions are recorded
by the Western Region and the South-West Region, however, the latter is noticeable with
a good rate of increase in the number of rooms in the urban area. The other regions have
an intermediate situation, which approaches more or less the value of the growth rate
registered at the national level or they hold significant weights from the national total at
different indicators. The Bucharest-Ilfov region, although it has lower values than other
regions, we consider that during the analyzed period a dynamic of the housing stock
accentuated because the region has the smallest surface between the regions of the country
(1/3 of the average surface of a region, 0.8 % of the country's surface) and a number of
inhabitants close to that of the other regions.
CONCLUSIONS
The period 1990-2018 was characterized by profound changes on all levels of social
economic life, changes that had a major influence on the dynamics of the housing fund.
Old age of the housing fund, increase of the number of households (especially of the oneperson population), modification of the housing legislation, modification of the
population's housing preferences, lack of clear regulations on the housing rental market,
the desire of the population to have a home in personal property are only a few of the
factors that contributed to the manifestation of a high demand for housing during the
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whole period. The field of housing constructions has experienced a rather contrasting
evolution in this period, as a result of the decrease of public investments after 1990, the
manifestation of the economic crisis, the increase of land prices and construction
materials, consequently, we appreciate that there has always been an imbalance between
the demand and supply of housing
Of the most important aspects that highlight the dynamics of the housing stock during the
analyzed period we emphasize: the increase of the total number of dwellings, the increase
of the total habitable area and the doubling of the inhabitable area related to a person;
significant increase of the habitable area/housing and the number of rooms/housing;
maintaining a high share of two- and three-room dwellings and a marked increase in the
share of four- and five-room dwellings; an overall improvement of the access of the
houses to utilities, especially in the urban environment.The highest annual growth rates
for all the analyzed indicators were registered in most counties of the country in the rural
area, which is the result on the one hand of the space crisis and of the urban spillover to
the neighboring rural areas and, on the other. part of the investments that the emigrants
made to raise their own homes in the country.
At the moment, the housing fund in Romania is not burdened by major deficiencies in
terms of quantity, we can still emphasize a number of issues that reflect negatively on
housing: the housing fund is 99% privately owned, which limits the possibility of the
intervention of the local authorities for repairs and maintenance; most of the dwellings
have an outdated lifespan (or are close to this time), being mostly collective dwellings in
the urban environment; their rehabilitation or replacement poses major financial,
economic and social problems; household equipment is a major problem, especially in
rural areas.
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ABSTRACT
The perception of the circular economy as an engine for regional and urban development
on the part of the European Union is the result of the perception that all cities and
municipalities will be directly involved in the transition to a circular economy, since on
the one hand, local authorities have a clear idea of the challenges and opportunities at
local level, necessitating the development of own development strategies based on the
possibility of implementing integrated territorial investments, combined with funding and
planning local initiatives to shift towards a circular economy. The transition to a circular
economy necessitates a change in the thinking and perception of existing systems in
individual cities and regions, with the development, through the cooperation of a circular
model of the economy of the individual regions in the European Union, in which the
model would include all stakeholders, as well as the business community - in the face of
small and medium-sized enterprises in less developed regions and public sector
organizations to support the development of local markets by supporting projects
innovations and modern information and communication technologies. The presentation
of the circular economy as an engine for regional and urban development in the 21st
century is based on the perception that this process relies on both cohesion policy and
smart specialization and synergies with European structural and investment funds to
stimulate circular economy markets. Attention must be paid both to the macro-regional
approach to regional co-operation and coordination in the creation of regional markets
and to cross-border and trans-national co-operation programs to support interregional cooperation in the area of circular economy activities in order to transform cities and regions
on the territory of Bulgaria, as well as other lagging regions on the territory of the
European Union in competitive on the world markets.
Keywords: circular economy, regional economic, urban development, regional
development
INTRODUCTION
The presentation of the circular economy as an engine for regional and urban development
is due to the continuing rapid growth of resource consumption and the increasing
environmental impact, which has made it necessary to take the circular economy as the
new paradigm of the 21st century. In the current century, the world is facing great
uncertainty about the pace of development of the global economy, due to the increasingly
scarce resources, resulting in the view of individual countries to seek opportunities to
improve resource efficiency throughout the economy. Businesses are also reorienting
themselves to seeking ways to reuse manufactured products or their components and
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recover inputs in production, which can be achieved by improving recycling opportunities
and effectively utilizing the residual value gained from reusing resources in the system
production and exchange, in which, at each stage of the product life cycle, manufacturers
strive to increase resource efficiency they and simultaneously reducing harmful effects
on the environment. The notion that the circular economy provides the basic guidelines
to significantly reduce and sustainably depend on the economy's resource dependency
and to move towards the scarcity of non-renewable natural resources is the result of the
ability of the circular economy to offer solutions, especially for enhancing production
skills and design, as well as developing and building new business models based on crossindustry collaboration. Perception as a paradigm can be the result of the perception that
the circular economy is perceived as a closed cycle that covers each of the three spheres,
namely offering and building responsible choice for producers, demand and consumer
behavior and naturally building a responsible management system of waste. In order to
increase resource efficiency, the European Commission takes the notion of a circular
economy as a priority. „By 2050 the EU's economy has grown in a way that respects
resource constraints and planetary boundaries, thus contributing to global economic
transformation. Our economy is competitive, inclusive and provides a high standard of
living with much lower environmental impacts. All resources are sustainably managed,
from raw materials to energy, water, air, land and soil. Climate change milestones have
been reached, while biodiversity and the ecosystem services it underpins have been
protected, valued and substantially restored.[1]“ Here it outlines the key task set by the
European Commission, which is to turn the European economy into a resource efficient,
environmentally friendly and competitive low carbon economy by creating job
opportunities, securing growth by increasing investment, combating climate change
changes, as well as the introduction of industrial innovation into modern industries.
Particularly given that a circular economy means the concept of a system of production
and consumption that generates the least possible loss, whereby everything is reused,
recycled or used for the production of other output goods and services. By seeking and
creating the opportunity to process products and modernize production processes, it will
help to minimize the losses in search of economic, environmental and social impact of
the use of the circular economy in the current 21st century. By pursuing the objective of
structuring a circular economy to function as a kind of closed system in the production of
goods and services by limiting the use of raw materials and energy on the one hand and
reducing the generation of waste on the other. The main objective of the circular economy
is to create an opportunity to increase resource efficiency while reducing harmful
environmental impacts in the search for opportunities to increase consumer well-being.
In the 21st century, the main theme in the production of companies has been the creation
of competitive and sustainable production, which at the same time be environmentally
friendly by increasing resource efficiency, which will simultaneously reduce production
costs and increase productivity. It is the modern companies that are focusing their efforts
on waste recovery, on the re-use of waste, as well as on their actual containment. The
progress made in the application of eco-innovation provides businesses with the
opportunity to create new products, use new processes in production through the
introduction of new technologies and the application of organizational structures that
enable the transition to 21st century recycling-based business models, repair, reuse of
products or their components. The proliferation of the "circular economy" concept, which
seeks maximum utilization of resources, is an opportunity to achieve a new type of
economic growth that will create additional jobs, while at the same time creating the
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opportunity to address the socially significant challenges posed by the exhaustion of
natural resources and their ever-increasing prices on international, regional and even
national markets. The cyclical nature of economic development implies the emergence of
a new economic and financial crisis, which will further limit the financial sector's ability
to provide funding for the real economy and make long-term investments, which will be
combined with a decline in investor confidence and will again reduce financing for all
sectors of the economy will be particularly strong in developing countries as well as in
the less economically developed countries in the European union.
THE CIRCULAR ECONOMY IN THE FUTURE
DEVELOPMENT OF THE EUROPEAN UNION
“The EU's target of reducing greenhouse gas emissions by 80-95 % by 2050 will require
fundamental changes not only in energy, food and mobility systems, but also in the way
raw materials and manufactured products are produced, traded, used, maintained and fed
back into the economy at the end of their life.[2]”. In the future development of the
European Union, the realization of the circular economy concept will be based on the
creation of financing mechanisms that are adapted to existing business models, in order
to bring out the specific barriers to the creation of economic growth based on the
application of the circular economy. It is precisely the role of the European Union
institutions and the governments of the individual countries in applying the concept of a
circular economy that will be based on the creation of opportunities to overcome barriers
to entry and to create market niches based on the understanding of the application of
business models based on the concept of a circular economy where new practices can be
developed and improved. In this way, the conditions for realizing the effective potential
of product service systems must be taken into account. In the next figure will see the
system barriers, reinforcing trends, conditions for improved product circularity (Figure
1).

Figure 1. Enabling product circularity with product‑service systems
Source: Circular by design, Products in the circular economy, ISSN 1977-8449

In order to carry out the process of introducing the circular economy model in individual
countries, the application of a complex approach should be sought, since different entities
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are involved in the system, and especially given the interdisciplinary nature of this
concept, it should be expected that its implementation will be linked to a number of
difficulties, such as the reporting of results and the lack of synthetic indicators at regional
and local level, although implemented by the European Commission and reported by
Eurostat and circular economy. But a major problem for developing countries such as
Bulgaria is the lack of macro and micro level information and data, as well as the lack of
widespread publicity of good practices and opportunities that new business models offer
to achieve balanced regional sustainable development based on the application of the
concept of a circular economy. In addition, an obstacle to the expansion and
implementation of the circular economy concept is the country's established vertical
structure of our industrial system, which is also characteristic of other developing
countries, where inter-sectoral links are also lacking or poorly developed. Since in order
to strengthen the implementation of the concept of a circular economy, it is important to
strengthen the interaction between different industries and sectors of the economy,
thereby realizing the re-use of components and recycled materials as secondary raw
materials in the life cycle stages of the manufactured products. The introduction of a
systematic approach to the implementation of the concept of a circular economy and the
implementation of complex cross-sectoral links, as well as the availability of management
skills are the basic elements for achieving success based on the circular economy. On the
other hand, barriers also create financial constraints, given the high share of small and
medium-sized enterprises in the country, the implementation of the circular economy
concept must be linked to serious investments in new resource-saving technologies, for
which a large part of small and medium-sized enterprises medium-sized enterprises are
not available, which necessitates the search for new financial mechanisms, both at
national and European Union level, especially for countries such as Bulgaria and
developing countries. „These circular business models lead to the creation of a
circular economy concept. The concept of circular economy sets a set of principles
for production and consumption, radically different from the take-make-dispose
linear regime prevailing in today's market economies, based on continued economic
growth and increased resource productivity.[3]“
CHALLENGES TO THE IMPLEMENTATION
OF THE CIRCULAR ECONOMY CONCEPT IN BULGARIA.
The identification of the challenges to the implementation of the concept of a circular
economy in the country must be linked to the definition of the role and involvement of
all stakeholders, and from the state perspective, it must develop policies while ensuring
the framework conditions, the economic operators can have confidence in the realization
of their investment intentions. While companies are tasked with reorganizing their supply
and distribution schemes to achieve circularity and resource efficiency, and in order to
achieve the concept, the circular economy model needs to become a national priority,
since conceptually pursues the implementation of the model, not only in selected
significant sectors, such as increasing energy efficiency and reducing emissions, but also
seeking the opportunity to reduce waste and increase to share their recycling, which is
accompanied by extending the product life cycle. Consumers also have a role in the
implementation of the concept, which has to change their attitude towards the products
and their attitudes towards the relationship "consumer", "user", "sharing" the product or
the service bringing satisfaction. There is definitely a need for an information campaign
to address traditional consumer habits as they can become a barrier to the development
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of new products and services resulting from the application of the circular economy. On
the other hand, the state should stimulate and encourage investments in innovations for
the circular economy and their implementation by companies, since by stimulating private
financing and taking part of the investment risk through the implementation of publicprivate partnerships regarding the scarcity of resources and the use of recycled products
and components in new industries. On the other hand, the state also has another
mechanism for stimulating the investment activity of companies, such as the
implementation of an eco-fiscal policy, which can be used to give signals for investing in
resource efficiency by eliminating environmentally harmful subsidies and transfer of
taxation from labor to pollution and resources. Investment in innovation helps reduce
environmental pollution, supports the deployment of products whose production
consumes less resources, while improving resource efficiency, which can lead to
economic growth that will lead to and to increase employment and to overcome the
dependence on economic growth that results from inefficient use of resources and
increased pollution. The implementation of the circular economy model can reduce
energy consumption by creating sustainable and connected smart cities of the future, in
which a large amount of waste is reused. Given that the focus of the circular economy
concept is on environmental attitudes and environmental compliance, it is definitely up
to each country to focus its efforts on promoting low hydrocarbon production as well as
reducing gas production with greenhouse effect. Individual countries should prioritize
funding for research projects in the field, the creation of more and more intelligent
electrical systems, and stimulate private investment, by co-financing initiatives related to
the reuse, sharing and extension of the product life cycle. In this context, individual
countries should set specific targets in the medium term, such as reducing the share of
waste that is landfilled or increasing the share of recycled plastic waste, or the gradual
replacement of certain plastic products with organic substitutes. Achieving such goals can
be aided by the use of financial instruments available to the state, namely the
determination of the amount of municipal waste tax and the landfill tax. Or by introducing
regulations that require manufacturers to demonstrate and demonstrate the extended life
cycle of the product they offer, as well as the replacement parts available. Definitely
businesses shift to a circular model brings economic benefits but companies should be
encouraged, as well as in co-financing initiatives related to technological upgrading or
buying a new resource-saving technologies and the introduction of non-waste technology.
On the other hand, the executive should be committed to the widespread promotion and
launch of campaigns, initiatives and actions related to the implementation of good
practices in the area of environmental responsibility, as well as providing incentives for
business. Of course, adequate institutional monitoring and control mechanisms must also
be put in place to ensure the implementation of environmental standards, as well as to
encourage the transition to practices based on the principles of the circular economy. The
state must also commit itself to developing a focused investment policy that is geared to
the needs of preventing and overcoming the environmental, natural and natural disasters
arising from the production activity of companies.„Floods, droughts, earthquakes, and
others have accompanied human development from its beginning. That is why disaster
risk reduction and enhancement of social sustainability remain key challenges for both
developing and developed countries. The main reason for that is the growing exposure of
humans and their assets in risk areas on the one hand, and on the other, the increased
frequency of extreme natural events due to climate change[4]“.
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CONCLUSION
The implementation of the circular economy model is slowly, with transformation
extremely difficult, and some of the main obstacles are the lack of awareness of managers
and entrepreneurs, which is complemented by the conservative attitude of some of the
business, as a result of fear of the new and the unknown. On the other hand, business
often bets securely, which is why there is no desire for radical change, especially in terms
of devoting resources to technological renewal and the application of new green and
resource-saving technologies. On the other hand, the lack of trained and motivated staff
is a problem for the business. Often, there is a lack of basic information and capacity to
move to the circular economy solutions, as the benefits can be linked to the creation of
products with improved performance and extended life. The transition to a circular
economy, on the other hand, requires the development of a viable strategy that
incorporates long-term goals, while at the same time presenting and promoting the idea
of an eco-concept related to the creation of longer-life products, while being reusable,
repair or recycling. Promoting good practices should play an important role in the
development of the strategy, as they will have a stimulating effect on the business to make
a change in the production models used. On the other hand, sectoral and professional
organizations are not sufficiently used, since adopting specific quantitative targets for the
use of a specific volume of recycled materials can encourage producers to increase their
responsibility in the implementation of environmentally friendly industries. Another
approach is to revise municipal waste management policy, which should be accompanied
by the development of appropriate schemes at regional level that will have a multiplier
effect in the transition to a circular economy. The need to successfully integrate eco-fiscal
instruments to ensure fiscal neutrality will contribute to increasing the level of waste reuse in the production process, providing additional financial incentives for
environmentally sustainable projects that to conserve nature and reduce the usability of
natural resources, while at the same time creating the opportunity to extend the life cycle
of products that the process involves and creates repair and recycling conditions.
Certainly the implementation of the circular economy concept implies an increase in the
amount of investments in key resources and natural capital in order to achieve future
economic growth through the circular economy concept, both locally and internationally.
The result of the implementation of the circular economy concept can be when a
combination of market and regulatory instruments is implemented, which involves the
introduction of environmental taxes, consideration of the possibility of eliminating
environmentally harmful subsidies, and last but not least an opportunity to mobilize free
public and private financial resources towards investments to increase people's skills and
create new green jobs. The implementation of the circular economy model must be geared
towards achieving radical change, both in production and consumer behaviors, in
accordance with territorial planning and regional development. The road to achieving a
sustainable circular economy requires combining ambitious environmental goals by
maintaining stable social requirements and accountability to future generations based on
the development and implementation of a consistent legal framework aimed at achieving
and maintaining sustainable production and consumption. „The development and growth
of the autonomy of the regions implies an increase in their degree of recognition, related
to the increase of international economic relations and trade. One of these options is free
economic zones, as a particular type of state (or private) regulation of international
economic relations and trade. Free economic zones around the world must include
free - commercial, port, economic, banking - or duty - free shops and warehouses.
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Generally, they are designed to stimulate industrial exports, increase foreign exchange
earnings, and workplaces used as "laboratories" to test new economic methods and
mechanisms. Another favorable feature of all free economic zones is the favorable
investment climate - customs, tax, financial privileges and administrative concessions
compared to the general regime operating in the rest of the economic area in one
or another country (respectively region). Often, factors such as political stability,
investment guarantees, infrastructure quality, and workforce qualifications are crucial.
The localization of such a free zone is an essential element of the national strategy
and an important approach in the development of regional policy for a given
territory. This is one of the world-wide recognized forms of organizing production,
especially of high-tech products, as well as creating conditions for providing modern
technologies, as well as for moving foreign direct investments and accelerating the
development of certain economic regions. Free economic zones are an important tool
for regional development.[5]“
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ABSTRACT
The assessment of the economic performance of any economic sector can also be
achieved through the structural analysis of the profit, this being the final result of the
activity of a company and a measure of its efficiency. The structural analysis of tourism
profit can provide us relevant information regarding the viability of this economic sector
and its contribution to the local economies. In this study we intend to analyze the tourism
profit from the South-East Development Region, from a structural point of view, in order
to identify those tourism sectors that have the biggest contribution to the total tourism
profit in this region. Thus, a tourism profit database was created for each territorial
administrative unit in the South-East Development Region, at the four-digit NACE code
level, for the period 2000-2018. Subsequently, the database was used to make graphical
representations from an evolutionary point of view. The applied methodology highlighted
a positive evolution, for the entire period analyzed, of the profit obtained from tourism in
total profit achieved at the region level.
Keywords: structural analysis, profit, tourism, local development, South-East
Development Region
INTRODUCTION
The profit obtained by a company is understood as that gain in money resulting from an
economic activity from which the expenses are deducted, more precisely it represents the
difference between income and expenses. This word comes from the Latin “proficere”
which means “to progress, to give results”, which means that a company cannot evolve
in the absence of a profit [1]. Currently, economic development policies focus on
supporting entrepreneurship, which is considered an important factor of the EU 2020
strategy as it contributes to poverty reduction and the development of local communities
[2], [3]. Business development is stimulated by different economic mechanisms,
considering that entrepreneurship plays an important role in increasing economic
competitiveness and in creating jobs [3], [4]. Sustainable development strategies, which
are based on European funds, target priority sectors such as creative industries, tourism,
infrastructure, Micro, Small and Medium Enterprises, which can contribute to solving
economic, social and environmental problems at local, regional or national level [5], [6],
[7], [8], [9]. Tourism, one of the economic sectors that can stimulate economic
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development, has a major contribution to GDP, due to the multiplier effect, it generates
jobs, it contributes to the construction of an infrastructure, all of which contribute
positively to the well-being of the population [10], [11], [12]. A structural analysis of the
profit registered by the companies that carry out tourism activities in the South-East
Development Region of Romania can provide us with relevant information about their
contribution to the local economies and implicitly about the viability of this economic
sector.
The development of a tourism strategy, based on the results obtained from the research,
can contribute to the development of the region from several points of view, tourism
having both economic and social implications [13].
METHODOLOGY
In the present study we set out to analyze, from an evolutionary and structural point of
view, the profit obtained by the companies that carry out tourism activities in the SouthEast Development Region. The South-East Development Region is composed of Brăila,
Buzău, Constanța, Galați, Tulcea and Vrancea counties, being the second development
region in Romania. RThe tourist resources are diversified, the most representative are the
Danube Delta and the Black Sea coast, which make this region one of the main tourist
destinations of the country (Figure 1).

Figure 1. Study area – South-East Development Region

The structural analysis of the tourism profit, for the period 2000-2018, started from a
database created for each administrative-territorial unit, at the level of four-digit NACE
code, from which those specific to tourism were selected (Table 1). The database was
used for evolutionary and structural graphical representations, which will allow us to
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identify those tourism sectors that have the biggest contribution to achieving the total
tourism profit in this region.
Table 1. NACE tourism codes
Activity type
Hotels and similar accommodation
Holiday and other short-stay accommodation
Camping grounds, recreational vehicle parks and trailer parks
Other accommodation
Travel agency activities
Tour operator activities
Other reservation service and related activities
Museums activities
Operation of historical sites and buildings and similar visitor attractions
Botanical and zoological gardens and nature reserves activities

Cod CAEN
5510
5520
5530
5590
7911
7912
7990
9102
9103
9104

RESULTS
Analyzing the graphs in Figure 2, we can observe the evolution of the total profit obtained
at the level of territorial administrative units in which tourism activities are carried out,
for the period 2000-2018 (Figure 2A). Also, one can observe the evolution of the profit
obtained only from the tourist activities and its share in the total profit, from 2000 to 2018
(Figure 2B).
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with the tourism sector in the South-East Development Region, Romania
Source: Project UB 1423
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The total profit value, in 2000, was 497.153,892 ron, the tourism companies having a
contribution of 3.2%. In 2001, the total profit registered an increase of approximately
50%, while the tourism profit increased by 103%, this fact is reflected in the value of the
share of 4.4%. Until 2004, the value of the total profit is in a continuous increase, reaching
3.506.749,101 ron, so that in 2005 it will decrease to 2.461.435,350 ron and then
gradually increase to 4.497.057,772 Ron, in 2008. From 2000 to 2008, the profit obtained
by the companies with tourism activity has increased continuously, from 15.879,270 ron
to 100.748,620 Ron, which means an increase of over 500%. During this time, the share
of tourism profit in total profit varied from year to year. If in 2002, tourism companies
contributed 4.1% to the total profit, in 2004 this share decreased to 1.6%, then to keep
around 2.2-2.3% until in 2008. Against the background of the economic crisis, it is
observed that in 2009-2010, the total profit falls below 3.000.000,000 Ron. During the
same period, the profit from tourism decreases very much, with about 48% in 2009
compared to 2008 and with about 22% in 2010 compared to 2009, reaching a value of
40.205,593 Ron. During the crisis and post-crisis period, tourism companies have
considerably reduced their contribution to the total profit of the territorial administrative
units. Since 2013, when the value of the total profit exceeds the threshold of
4.000.000,000 Ron, there is a continuous increase, in 2014 exceeding the sum of
5.000.000,000 Ron, and in 2018 reaching the value of 7,332,669,338 Ron. And the
tourism profit follows the same trend, increasing in 2011, then decreasing by more than
13% in 2012, and from 2013 to register a continuous increase, again exceeding the
threshold of 100.000,000 Ron, in 2015 and reaching at the value of 269.758,454 Ron, in
the year 2018. If in 2012, the share of tourism activities in total profit was 1.2%, it
gradually increases, exceeding 2%, in 2016, so that in 2018 it will reach 3.7%.
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Figure 3. Evolution of tourism profit on 4-digit NACE codes
Source: Project UB 1423

Analyzing the evolution of the tourism profit on 4-digit NACE codes (Figure 3), it can be
observed that, at the level of the NACE code 5510 (Hotels and similar accomodation),
the highest profit of all the tourist activities practiced in the South East Development
Region is recorded.
In the period 2000-2008, the profit corresponding to this NACE code increases from
8.812,030 Ron to 86.624,983 Ron. In 2009, the profit from hotel activities decreases to
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36.973,559 Ron and continues to decrease until 2012, when it reaches the value of
24.253,768 Ron, followed by a continuous increase from 2013 to 2018, when it reaches
the value of 190.006,826 Ron. For NACE code 5520 (Holiday and other short-stay
accommodation) a lower profit value is observed, varying as follows: in the period 20002005 it increased from 31.950 Ron to 1.466,005 Ron; in 2006 and 2007 it decreased, so
that in 2008 it would increase to 1.709,923 Ron. After 2011, the profit begins to grow
significantly, reaching in 2018 the value of 24.760,902 Ron.
The NACE code 5530 (Camping grounds, recreational vehicle parks and trailer parks)
registers profit with large fluctuations during the studied period. In 2000, the profit was
80.338 Ron and almost doubled in 2001, so that in 2002 it would fall slightly. From 2003
to 2007 the profit corresponding to this code increases to the value of 861.617 Ron, so
that afterwards it decreases, for three years, to 326.906 Ron in 2010. In the period 20112014 the value of the profit increases or decreases, from year to year, so that from 2015
it will increase continuously. In 2018, it reached the value of 3.624,991 Ron.
Regarding the NACE code 5590 (Other accommodation) it is noted that the minimum
value of the profit was registered in 2000, when it was 339,885 Ron, and the maximum
value of 11,278,670 is in 2018. NACE code 7911 (Travel agency activities) records
important profit values. The minimum value of 3.684,790 Ron was in 2010, while the
maximum value is in 2018, of 20.953,438 Ron. NACE Code 7912 (Tour operator
activities) shows an increase in profit in the period 2000-2003, from 365.606 Ron to
7.937,910 Ron. In 2004, there was a decrease, so that in 2005-2006 the value of profit
would go up. NACE code 7990 (Other reservation service and related activities) has profit
values ranging from 1,189 Ron, in 2000, to 870,517 Ron, in 2018.
For the NACE code 9102 (Museums activities), a short period of activity can be observed,
when profit was registered, between 2008-2012, the maximum value reaching 775,619
Ron, in 2011.
NACE code 9103 (Operation of historical sites and buildings and similar visitor
attractions) registered a profit in 2003, RON 4,122, followed by a three-year non-profit
period. In the period 2007-2011, profit was registered again, the highest value of the profit
of 3.399,384 Ron being registered in 2010. NACE code 9104 (Botanical and zoological
gardens and nature reserves activities), is noted for a short period of only three years
(2014 and 2016-2017), in which it registered a profit.
In Figure 4 the shares of the tourist activities grouped by NACE codes are analyzed.
In 2000, the largest share in the profit obtained from tourism was owned by the hotel
companies (NACE code 5510), which contributed with 56%, followed by the travel
agencies (NACE code 7911) with a share of 39%.
In 2004, the share of hotel activities in tourism profits increases to 72%. In the second
place the travel agencies are maintained (NACE 7911), but their share drops to 18%. The
NACE code 5530 remain at 1%, while other accommodation services (NACE code 5590)
increase to 4% and tour operators (NACE code 7912) increase to 3%. There is also the
contribution of 2% of the companies of Holiday and other short-stay accommodation
(NACE code 5520).
In 2008, the hotel companies (NACE 5510) contributed with 86% of the profit from
tourism. Travel agency activities (NACE code 7911) fall 6%, Holiday and other shortstay accommodation (NACE code 5520) remain at 2%, Camping grounds, recreational
vehicle parks and trailer parks (NACE code 5530) remain at 1%, Tour operator activities
(NACE code 7912) remain at 3%, and Other accommodation (NACE code 5590) fall to
2%.
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Figure 4. Share of each NACE code from tourism in total tourism companies
Source: Project UB 1423

In 2009, the NACE code 5510 decrease to 71%, while the travel agencies (NACE code
7911) again begin to increase their contribution to 17%. In 2013, hotel companies (NACE
code 5510) continue to fall to 67%.
In 2018, the share NACE code 5510 - Hotels and similar accommodation increases to
71%. The second place is taken by the companies that offer accommodation facilities for
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Holiday and other short-stay accommodation (NACE code 5520), which increase by 9%,
while the travel agencies (NACE code 7911) and tour operators (NACE code 7912) fall
to 8%, respectively 7%.
CONCLUSIONS
The analysis of the evolution of the profit obtained by the companies from the South-East
Development Region, between 2000-2018, shows that the profit from tourism has a share
that varies between 1.2% and 3.7% in the total profit from the territorial administrative
units with tourism.
Regarding the total profit, the crisis period is highlighted, 2009-2010, when the values
decrease a lot, compared to the year 2008, while, the profit from tourism, remains at low
values between 2009-2012 and has the lowest shares during 2010-2014.
Structural analysis of tourism profit, by NACE codes, highlighted the highest values of
profit that correspond to NACE code 5510. This code holds the highest share in the total
tourism profit, while NACE codes 7990, 9102 and 9104 have the lowest shares, close to
0%.
The methodology used, together with other established methodologies [14], [15], [16],
[17], can bring an improvement in the elaboration of the management plans at the level
of the territorial systems.
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ABSTRACT
The study aims to highlight part of the documents issued by Constantin Brâncoveanu, the
lord of the Wallachia (1688-1714), in which he specifies how the Hurezi Monastery was
built (the most representative construction in Brancovan style), how it was endowed with
the estates, villages, mountains and some customs house duties from Vâlcea, Dolj, Gorj,
Mehedinți and Ilfov counties, presenting also the seals that authenticate them, but also
different emblems painted on documents and carved in this place of worship located in
Vâlcea county, Romania. The church of the monastery also houses the tomb of the ruler,
which yet remained un-used, because Constantin Brancoveanu is buried at the church of
New Saint George in Bucharest. The monastery was an important cultural center, where
the ruler founded the library, which has still remained with the name of "Constantin
Brâncoveanu's Library" and which currently holds about 4000 volumes. By the means of
sigilography and heraldry, we have described both the seal of the most solemn document
given to the monastery and these heraldic compositions, explaining also the significance
of the component elements. While designing and documenting the study, I took into
account the interest that can raise the seals that validate some documents, but also the
emblems painted or sculpted in this monastery, upon specialists, historians and the
general public. These heraldic and sigilographic sources can serve to better understand
historical phenomena, as well as to identify the figure around which this religious
establishment is built and dedicated to. Also, through this study we intend that the
heraldry and sigilography should be restored to the important place that is appropriate to
them among all the auxiliary disciplines of history.
Keywords: coats of arms, monastery, seal, heraldry, sigilography
INTRODUCTION
The Hurezi monastery, erected in 1693, [9], [10] by the ruler Constantin Brâncoveanu,
included in 1995 in UNESCO heritage, is today a major tourist attraction [12], [11], [13].
The Hurezi monastery, built by the craftsmen Manea the masonry head, Istrate the wood
carpenter and Vucașin Caragea the stone craftsman [1], is considered today the largest
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ensemble of medieval Brancovan-style architecture that has been preserved in the
Romanian Country [4]. The ensemble is composed of the actual church of the monastery
(the founder of which was the ruler Constantin Brâncoveanu), located in the center,
dedicated to the good name of "Saints Emperors Constantine and Elena", the sick-healing
prayer church, dedicated to "The Assumption of the Mother of God" (the foundation of
the Lady Marica, the ruler’s wife), the hermitage of "Holy Apostles Peter and Paul"
(founded by John the Archimandrite, the abbot of the monastery) and the hermitage of
"Holy Stephen" (founded by Stephen, one of the four sons of the ruler) [10], [12].
Both at this monastery and at the National Archives of Romania, tourists can discover the
architecture, sculpture, religious art, coat of arms, flag signs, but also, from case to case,
they can search for documents and other material traces that make reference to the
objective that will be visited.
I have described and rendered the heraldic emblems that are preserved in the institutions
mentioned above, which were painted on documents or carved on buildings or integral
parts. We did not insist on the content of the documents that included these heraldic
compositions, on their importance as historical sources. We insisted on the description,
reproduction and symbolism of the coats of arms and flag signs or emblems that may
contribute to highlighting the artistic activity of the sponsor or the issuer, representing a
rich source for painting and sculpture from the time they were created. This current
presentation is part of the series of events meant to highlight the Hurezi Monastery, as
well as to praise the famous ruler Constantin Brâncoveanu, especially that by the
Government Decision of Romania no. 1167/2013, the year 2014 was declared
"Brâncoveanu Year", to commemorate 300 years since the martyrdom of the
Brâncoveanu family members.
METHODOLOGY
Regarding the method used in this study, we went through the following steps:
1. Identification of the institutions in Romania where there are or that have such
heraldic compositions that refer to the Hurezi Monastery;
2. Visiting these buildings and researching the heraldic remains, whether they were
reproduced on paper, parchment or any other material;
3. Analysis of the flags’ coats of arms and coats of arms in accordance with the
heraldic norms and taking into account the recommendations of the former
International Sealography Committee;
4. Bringing these testimonies of the past to the knowledge of the interested public,
through various manifestations, visits, works or specialized studies, as well as by
promoting, for tourist purposes, the ecclesiastical heraldic testimonies and the
institutions holding them.
RESULTS AND DISCUSSIONS
A.
At the Central National Historical Archives of Bucharest, the "Paper Rolls””Suluri" collection, no. 9, there is the royal document of ownership hrisov-the solemn
document, of April 25, 1695, written on parchment (3330 x 345 mm), in Romanian, with
Cyrillic characters, some words in Slavonic, given by the ruler Constantin Brâncoveanu
for the Hurezi Monastery [11]. In the frontispiece of the document of ownership (hrisov)
there appears the heraldic coat of arms of Wallachia (figure 1) consisting of: a round
shield, loaded with a silver eagle, fully rendered, with the body well contoured, with the
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head turned to the rightside, standing with its feet on a mountain, keeping a golden Latin
cross in its beak, holding four leaves of linden between its wings, flanked by two silver
cherubs, aureolated with gold. The shield, bordered with white acanthus leaves, having
golden dots at their ends, with a golden circle on the inside, and a silver cloud on the
outside, has on the lateral sides, the inscription written in Slavonic language, on four lines,
fulfilled with a golden solution, with the following words:”I CONSTANTIN BASARAB
VOIEVOD, BY GOD'S WILL, LORD OF ALL THE WALLACHIA” The tiulature is,
as well, flanked to the left by three cherubims, to the right by two others, and on the inside,
at the bottom, by another two cherubims. The heraldic composition is included in a
cartridge supported, at the corners, by four angels coming out of the clouds, and at the top
by four cherubs, of which two are larger, having two smaller ones just between them.
At the top there is painted a string of clouds, with three concavities, Jesus Christ coming
out from the central one; Jesus’s image is flanked by the sun with golden rays, a crescent
of silver, as well as by eight cherubims of variable size, four on the right, four on the left.
At the bottom, another wavy cloud band, from the central part of which two characters
seem to come out, facing towards the viewers, the one on the left holding an open book
on the knees, keeping it by the left hand, with the right finger pointing to the writing,
while the other character on the rightside appears clothed in priest robes, holding the Bible
with his left hand on his chest, and with his right finger pointing to the other; the
characters are flanked by two cherubims and the words written in Slavonic, with
abbreviations. Prophets Solomon and David are represented on the flanks and eight
cherubs of different sizes are painted under the cloud; all the characters, angels and
cherubims are golden [11].

Figure 1. The royal document of ownership (hrisov) belonging to
Constantin Brancoveanu, issued on April 25, 1695 (frontispiece).

At the big church of the Hurezi Monastery [14], which has been dedicated to the "Holy
Emperors Constantine and Elena", above the entrance door, in a marble frame, there are
carved, in excision (relief), the heraldic coat of arms of Wallachia and the coat of arms of
the Cantacuzino family (figure 2), [14], [10]:
• round shield, formed by a garland of laurel leaves, loaded with the eagle, rendered
entirely and front-viewed positioned, with the wings open, with the head and neck
positioned in the pall - vertically, standing with the feet on a mountain, holding a Latin
cross in the beak, also arranged in the pall; the bird is flanked by a sun with 11 rays, near
the head, to the rightside, and by a new moon portion-the crescent to the leftside;
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• round shield, similar to the one above, loaded with the bicephalous eagle, having a
closed crown above, between the ends, holding in the right claw the scepter finished in
lily flower, while holding the sword tight in the left claw. Between the two coats of arms
there appear two cherubims-symbol of wisdom and intelligence, but positioned in the
fascia.

Figure 2. The heraldic coat of arms of Wallachia and the coat of arms
of the Cantacuzino family above the door at the entrance to the large church of the Hurezi Monastery.

C. The oriel/watch- tower in the Hurezi Monastery (figure 3), a "true swan song of
Brancovan architecture" [4], bearing the name of its patron Dionisie Bălăcescu [5], [14],
[13], (egumen of this monastery between 1748-1778) [2], was built in 1753 [8], [3],
having a vault supported by five carved stone columns, in particular, with acanthus- stalks
and leaves of acanthus and grooved grooves, with truncated capitals decorated with
animal motifs and with the emblems of Wallachia, Moldavia and the Cantacuzino family,
while the access is made on the stairs made by the stone master Joseph [8], [3], [6].

Figure 3. The oriel/ watch-tower of Dionisie Bălăcescu,
located inside the Hurezi Monastery (front view)

The oriel/ watch-tower of Dionisie Bălăcescu has, on the front, left and right sides, three
stone-carved banniesters, plus another banniester on the access stairs just the same type,
comprising, besides herbal and floral ornaments, several heraldic compositions.
Four shields-from right to left are carved on the front balustrade (figure 4):
a) at the base of the left column, carved in excision: a heart-shaped shield, with edges
of acanthus leaves, turned with the tip upwards, loaded with a hexagon-symbol of
labor, rigor and collective effort, with larger right and left sides, ornamented on the
outside, on the flanks, with two small acanthus leaves, above a heraldic rose-which
symbolizes special merits; the shield is stamped by an open crown, with three
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fleurons, in the form of acanthus leaves, interspersed with two corners, each ending
with a pearl;
b) manufactured by fretwork: a round shield, loaded with the bicephalous eagle,
rendered in full and front-view positioned, with the wings opened and positioned in
the fascia-horizontally, crowned with an open crown with three fleurons, holding in
its claws the scepter finished in lily flower and the sword-the coat of arms of the
Cantacuzino family; the tenants or supporters of the shield are twisted acanthus plants;
c) manufactured by fretwork: a round shield, loaded with a leopardized lion-a lion
represented as passing and staying in the leopard's position, but represented in profile
[7], rendered sitting, with mouth open and tongue removed, with front paws extended,
supporting, on the inside, the shield, with the hind legs curling (attached to) the shield
also on the inside, with the tail past between the legs, waving upwards, and whose
extremity reaches the left flank; the tenants or supporters of the shield are acanthus
plants with four flowers, two on the right, two on the left;
d) at the right edge of the bannister, at the base of the column, engraved in excision,
the same bicephalous eagle, yet simple, without being framed inside the shield. At the
base of the central column, which is spiral, there is carved, in excision, an open flower
of rhododendron - symbol of elegance and beauty.

Figure 4. The bannister in front of Dionisie's oriel/ watch-tower

On the bannister on the left side of the oriel/ watch-tower (figure 5) there are carved three
emblems/ logos (from right to left):
a) manufactured by fretwork: a round shield, loaded with the bicephalous eagle,
rendered entirely and front - view positioned, with the wings open and positioned in
fascie - horizontally, crowned with an open crown with three fleurons, holding the
scepter/mase and sword - signs of power in its claws; the tenants or supporters of the
shield are twisted acanthus plants;

Figure 5. The bannister on the left side of Dionisie's oriel/ watch-tower

b) at the base of the spiral column, carved in excision: a shield with irregular edges,
made of acanthus leaves, loaded with a bird rendered from the profile oriented towards
the heraldic right, with the wings open, the right one being displayed in the pall vertically, while the left appears in the fascia - horizontally; the shield is stamped by
an open crown, with five fleurons - heraldic coat of arms of Wallachia.
c) manufactured by fretwork: a round shield, loaded with a leopardized lion, passing
to the heraldic left; the animal is rendered with the mouth open, with the front paws,
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extended, supporting, on the inside, the shield, with the hind legs curling (attached to)
the shield as well on the inside, with the tail passed between the legs, waving upwards
and the extremity of which is reaching the right flank; the tenants or supporters of the
shield are acanthus plants with four flowers, two on the right, two on the left. At the
right edge of the bannister, at the base of the column, there is carved in excision, a
lion seated, with the tail passed between the legs and turned backwards.
On the bannister on the right side of the oriel/watch-tower (figure 6), at the base of the
left column, there is carved, in excision, the united coat of arms: an oval shield, loaded to
the rightside with the bird, outlined in profile, holding in its beak a Latin cross positioned
in pall - vertically, and at the leftside with the head of the bour front-view positioned,
with the ears arranged horisontally and the horns in the band and, respectively, in the bar;
above them, in the chief part - honorable piece representing the upper third of the shield,
there is, from right to left, the circumvallated crescent - oriented to the left of the shield,
a star with six rays and a sun with 16 rays; the shield is stamped by an open crown, with
five acanthus-shaped fleurons.

Figure 6. Bannister from the right side of Dionisie’s oriel / watch-tower

The access staircase also has a balustrade (figure 7) on which there are carved, by
fretwork, other six logos/emblems, of which the ones numbered with 1-2 and 5-6 (from
top to bottom) are curved and alike, as follows: 1 and 5 - at the rightside, in an oval shield,
there appears a leopard-lion, turned around, rendered in sitting position, with open mouth,
with the front paws stretched, supporting the shield on the inside, with the tail passed
between the legs, waving and whose extremity touch the left flank; the animal stands with
its left rear foot resting on a twisted acanthus leaf and is supported, behind the ridge, by
another ornament of acanthus leaves; 2 and 6-having a shield on the left, as well, also
oval, loaded, with a wild donkey represented as surmounting a group of five stones at the
base of his feet; the two shields are curled and trapped, at their point of intersection, in an
open crown, with three acanthus-shaped fleurons; above the two shields, curling them,
there lies another open crown, with the frontal circle adorned with rhomboid precious
stones interspersed with pearls, with three fleurons also in the form of acanthus leaves,
but interspersed by two corners ending each with larger pearls; at the bottom of the same
shields there is a tulip flower that also curls with the petals on the flanks; 3 and 4 - two
round shields, curved and interspersed, including, the one on the right - the coat of arms
of the Cantacuzino family - the bicephalous eagle holding, in the claws, the sword and
the scepter ending with a lily flower, while the one on the left containing the heraldic coat
of arms of Wallachia - the eagle holding a Latin cross in its beak.
In the heraldry of Wallachia, the figure of the lion appears since the fifteenth century, on
the objects and documents of the chancery of the rulers [1]. The supremacy over the other
animals and the power of the lion determined its inclusion in the heraldic register [7].
King of all animals, the lion, symbol of power and spiritual vigilance [15], has come to

708

International Scientific Conference GEOBALCANICA 2020

be placed either at the entrance, as a pedestal, or at the level of the porches or flanking
the access areas of the churches.

Figure 7. The bannister of the access stairs to the oriel/ watch-tower of Dionisie Bălăcescu

The wild donkey symbolizes monastic restraint and self-control. According to Iuliana
Damian, the wild donkey, depicted surmounting the stones, may represent the monk's
image, while the stones signify the difficulties the latter faces when he begins to ascend
the steps of virtue towards God. Therefore, the two animals on the banniester of the
staircase could represent: the lion, a symbol of the power of God to which the wild
donkey, the monk, seeks to climb. In the religious sphere, zoomorphic motifs are elements
of the divine world, of the lost paradise [3], [9]. These coats of arms on the bannisters, as
well as those carved on some truncated capitals (Figures 8 and Figure 9) of some of the
five columns of the mentioned oriel/watch-tower, are references to Constantin
Brancoveanu, the monastery founder or builder, to the Cantacuzino family, but also to the
fanariot Constantin Racoviţă who, according to the custom of the time, had first ruled in
Moldavia, while in 1753 he was the ruler in Wallachia [8].

Figure 8 and Figure 9. The united coat of arms and the Cantacuzino family’s
coat of arms of the on the trunk capitals of two columns in Dionisie's oriel/ watch-tower

F. Culture in all its forms is the one that stands out, especially in the construction of
religious settlements since the medieval and modern period. Among them, the Hurezi
Monastery is also a source of attraction, transmitting today the evidence of the progress
of culture expressed in architecture, painting, sculpture, heraldry and other ancillary
sciences of history. Of course, according to the ones presented in the present study, there
are other cultural institutions, such as archives or museums that hold emblems, coats of
arms, paintings and blazons, which individualize their owners especially by the
symbolism of the elements of the heraldic compositions.
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CONCLUSIONS
Heraldic sources represent a distinct part of the universal cultural heritage. The coat of
arms, through the elements positioned in accordance with the heraldic norms, meant to
individualize the possessor and show out his attributions. The demonstration of the
scientific character of the activity of identifying the symbols used and the multitude of
information transmitted by these heraldic sources, have determined an increased interest
for the research of this type of signs. When accomplishing this study, I took into account
the interest that these emblems and blazons can present for specialists, teachers, pupils,
students, but also for tourists. I have considered that in the modernization stage of the
instructional- educational process, heraldic sources can serve to better understand some
historical phenomena, especially the marks made by the ancestors, but also to decipher
the symbols by which the ancestors expressed their thoughts and aspirations. Also, our
study is a call for other researchers to find, save, analyze and introduce in the scientific
circuit, other heraldic sources of this kind, which have still remained unknown.
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ABSTRACT
Probably one of the biggest challenges today is to make urban space a life-friendly
environment and not a hostile environment. In this sense, urban green infrastructures play
an extremely important role in increasing the quality of life and mitigating the negative
effects caused by economic activities, overcrowding and transport. Unfortunately,
however, we are witnessing a global reduction in green areas as a result of prioritizing the
construction of buildings and roads, resulting a decrease in the number of square meters
of green space allocated per capita.
In the present study we set out to capture the way that urban green infrastructures, located
near or on the university campuses in Bucharest, could improve the quality of students'
lives. Most of them are constantly facing the stress caused by factors coming from both
the university and urban areas, but the green areas have an important role in reduction
daily stress and even increase the cohesion of the community. We have analized two
university campuses, located in Bucharest, who were considered as relevant for the
research. For these, were analyzed the degree of accessibility of the students to the nearest
parks, by creating a cartographic representation of the distance between them and
campuses. Subsequently the map was used to determine the frequency with which these
green spaces are visited and the reasons underlying these visits. Also, a questionnaire was
created based on which we performed the spatial modeling of the two campuses taking
into account the priority needs of the students (green areas, areas for study, areas for
recreation, areas for sports).
As a result of the applied methodology, the increasing need for expansion and
modernization of the existing urban green infrastructures was highlighted and the creation
of new ones aimed at increasing the quality of life as a whole and for students in particular.
Keywords: green infrastructure, quality of life, urban space
INTRODUCTION
Cities are covering now almost 0.5% of our planet’s land area and are expanding at twice
their population growth rates, on average [1]. In present, over half of the world’s
population is living in urban areas and is estimated to increase at 68% by 2050 [2]. Cities
who have known unprecedented growth are now experiencing severe environmental
problems (e.g. noise, increasing urban heat island effect, carbon emissions, flooding or
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biodiversity loss) [3], [4], [5], [6] [7]. The pressure that cities ar subjected to as the
population is increasing has often lead to urban sprawl [8] and also denser cities, in
attempts to counterbalance the effect of urban sprawl [9], [10]. Denser cities or the
“compact city” it predicates congested areas, reducing urban green space and increasing
the urban heat island effect [11], [12], [9].
Urbanization together with a planning policy of spatial densification are making the urban
population face the prospect of living in residential environments with little green space
[13] such as parks, urban agriculture, urban forests, residential gardens, street trees or
roof gardens [14], [15].
The green infrastructure concept is considered to be a multi-object strategic planning
approach implementing at various scales different kinds of urban green spaces [16], [15].
The key features for green infrastructure concept is referring to a “(…) a strategically
planned network of high quality natural and semi-natural areas with other environmental
features, which is designed and managed to deliver a wide range of ecosystem services
and protect biodiversity in both rural and urban settings”. Categories of green
infrastructure located in urban areas vary by structure and are defined by their surface and
functions [17], [18]. The population living in cities can extract a large group of benefits
from categories as parks, street trees, school green area, public institutions’ gardens,
residential gardens, cemeteries, sports grounds, squares, urban forests and also green
spaces of the industrial and commercial production [18].
Is it known that Universities contribute for sustainability at internal (i.e., sustainability
policy, campus sustainability, environmental initiatives, curricula, and research) and
external (i.e., universities' role in the region) levels [19].
In present, university students are suffering from psychological or health problems that
are caused by the change from a familiar environment to a new one. This problems have
a background of academic, interpersonal, financial and cultural challenges that they are
facing [20], [21]. Studies have shown that green spaces offered by university have the
capability [22] to reduce stress levels, improve mental restoration [23], mental and
psychological health, quality of life and well-being [24], [25], [21].
METHODOLOGY
Location
Bucharest is the biggest university center in Romania, having 33% of the students in the
country. The city is home for a variety of universities who have developed in recent years
campuses for their students. The campuses are integrated in the urban structure and are
found in number of 16, belonging to public and private universities.
University campuses in Bucharest were analized and were selected two campuses from
the biggest universities in the city, University of Bucharest and University Politehnica of
Bucharest (Fig.1). The two campuses, Regie and Grozăvești are localisated at 3 km from
the city center and were selected because together they are home for almost 20.000
students.
Firstly was analyzed the distance from the campuses to the nearest city parks. The World
Health Organization suggests that people need a minimum of 9 m2/capita and the
European legislation adopted by Romania also sets the limit at 26 m2/capita. Instead,
according to WHO, the area that a person needs is 50m2. These figures are only valid if
people have access to the green spaces [25].
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Figure 1. Campuses localisation in Bucharest

Data
The questionnaire method was used for the residents of the two student campuses to
evaluate the general access to green spaces. Thus, in February 2019, a questionnaire
dedicated to the students who are living in the campuses was launched online so the
respondents were able to complete the questionnaire based on their availability. Also, the
results of the questionnaire were verified by observing the campuses selected.

Data
Number of students
Total surface:
Buildings
Parking lots
Concrete areas
Green areas
Green surface with
active management
Green surface with
passive management
Green area per capita
Number of respondents
Closest green space that
student use
Use of green space

Table 1. Data extracted from the student campuses
Campuses
Grozăvești
Regie
3.322
14.729
80.461m2
228.858m2
2
33.322m
81.692m2
2
15.348m
17.075m2
2
7.850m
8.494m2
2
23.941m (100%)
121.597m2 (100%)
2
8.799 m (37%)
80.955m2 (67%)
15.142 m2 (63%)

40.955 m2 (33%)

7,18m2/capita
199
Campus (47% of the respondents)

8.25m2/capita
100
Campus (42% of the
respondents)
Walking (54%), social
activities, recreation
Aesthetic aspect, lack of
suitable equipment for
recreation and sports
Socialization areas,
commercial areas
Esthetic green spaces,
studying areas, sports areas,
event areas, street furniture

Limitations in using the
campuses green space

Walking (55%), social activities,
recreation
Aesthetic aspect, lack of suitable
equipment for recreation and sports

Existing facilities

Socialization areas, commercial areas

Student’s needs

Esthetic green spaces, studying areas,
sports areas, event areas, street furniture
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RESULTS
Firstly was analyzed the distance from the campuses to the nearest city parks. Researchers
have calculated the distance at which parks should be located based on their surface area.
Thus, Van Herzele and Wiedemann consider that the parks between 0.15 and 1 ha should
be located at a distance of 250 m, between 1 - 3 ha at a distance of 500 m, 3-10 at a
distance of 1,000 m, and areas larger than 10 ha do not have a specified limit [26].
Having this classification as a model, we have increased the distance and made a mape
(Fig. 2.) for the nearest parks using the following distance values: 0-1000m, 1000-2000m
and 2000-3000m.
Based on the map we have extracted the following informations about the parks located
near the two universities campuses:

Figure 2. Localization of Grozăvești and Regie campuses in relation to the parks nearby
Table 2. Green surface near the campuses
Distance
Green surface
Surface (ha)
0 - 1000m
Grozăvești Park
3
Opera Park
3,5
1000 - 2000m
Crângași Park
6
Botanical Garden
17,5
Politehnica Park
40
Giulești Park
4
2000 - 3000m
Cișmigiu Park
16
Izvor Park
17
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According to the data collected through questionnaires, campuses are the green areas that
students frequently use. The parks have a low level of use because of the distance they
are located, most of the students prefer the green areas inside the campuses due to their
proximity. In most cases, campuses do not fully meet the needs of students due to lack of
facilities.Using the results of the questionnaires and also the field observation we
managed to see what surfaces of the campuses could be reconverted using green
infrastructure elements to meet the student’s needs.
a) Grozăvești Campus

Area 1

Area 2

Area 4

Area 3

Area 5

b) Regie Campus

Area 1

Area 2

Area 4

Area 3

Area 5
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Name

Table 3. Green infrastructure proposals

Surface (m2)

Current
utilisation

Reconversion
using green
infrastructure
elements

Benefits

Gardens with
passive
management

Gardens with
active management

Improves
aesthetic
appearens,
encourages long
walks
Control
stormwater
runoff, removes
heavy polluants
from car leaks
Encourages
social events and
spending time in
the nature

Area 1

Grozăvești
4.132

Regie
46.967

Area 2

23.198

25.569

Parking lots and
concret areas

Bioretention
system for
rainwater

Area 3

2.371

18.764

Recreation and
sport area with
active management
of green spaces

Area 4

4.144

11.829

Abandoned
football field
and passive
management
green area
Passive
manangement
green spaces

Area 5

4.108

26.284

Passive
manangement
green spaces

Study area

Recreation area

Improves
aesthetic
appearens,
encourages long
walks
Improves mental
health and
learning
capacity

CONCLUSIONS
Land conversion into commercial or residential areas has lead to a decrease of green
soaces, including parks, in the city of Bucharest [27]. In the urban area parks cover 3,3%
(812 ha) and are unevenly distributed within residential spaces [27], [28].
The green spaces from the university campuses are the solution to improve the well-being
and health of students. The main purpose of the campuses is precisely to ensure a
conducive environment for the students to carry out their study activities.
Thus, the university campuses should have available study spaces, recreation areas, sports
areas, as well as gardens, in Romania there is a low percentage of educational institutions
that invests in green spaces on university campuses, considering them to some extent,
insignificant.
Through this paper we tried to evaluate the two student campuses, to identify the students'
needs and to propose a green infrastructure elements to increase their level of comfort
within the campuses.
We found through the questionnaire an increased interest of students for green spaces on
campus and especially for their aesthetics. We could also notice the weak, even nonexistent, involvement of staff in the administration of educational institutions that do not
provide support in the good management of green spaces. This fact is also due to the
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existence of other problems that are much more pressing in the university campuses than
the lack of active management of the green spaces, considering them priority for solution.
Elements of green infrastructure in the campuses are simple ways in which the comfort
of students can be increased, but in order to be implemented there must be active
involvement from administration of universities.
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ABSTRACT
The global pharmaceutical market is evolving rapidly. The pharmaceutical industry is one
of the industries that can significantly contribute to the economic development and
creation of added value. This industry, in many countries, has evolved technologically
and most pharmaceutical companies are active in the Research-Development field.
The research follows the spatial design of the dynamics of drug production, an economic
activity with a spectacular dynamic in recent years. The study was carried out starting
from a database that includes the number of employees, turnover, profit and number of
companies in this field, for the period 2000-2018. In order to obtain the spatial dynamics,
a series of cartographic models were developed for the four indicators, using the opensource QGis platform.
The obtained results highlighted a series of regional specificities determined by the
tradition of drug production and particular developments generated by the manifestation
of the economic crisis in Romania.
Keywords: drug production, pharmaceutical market, economic development
INTRODUCTION
When we are taking about the pharmaceutical industry, the focus is on two major
directions: research and development, known as R&D and commercial activities where
the product is marketed and contributes to the patient access to medicines and treatments.
From the moment when a molecule is discovered, it’s path is going to be a long one and
includes important phases, such as: clinical development (from early development which
is phase I trial - molecule tested on a small population to late development which is phase
IV trial, when the drug has already been placed on the market), regulatory approval and
a close monitoring on the possible adverse reactions. All these steps are part of the R&D
process because it includes, on one hand the drug discovery and on the other hand the
clinical development [1].
From a business prospective, the industry is a profitable one, but it is also very risky
because before to reach the final molecule that will be the new drug, hundreds of chemical
compounds must be synthesized at first and get tested in order to achieve the desirable
result. The new drug, before getting the approval requires about 8 years to be studied and
tested, so in the first phase of the drug lifecycle, the cash flow is negative due to the
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R&D’s expenses. Patent protections, marketing exclusivity or life cycle innovation are a
few examples of strategic steps must to be taken by the pharmaceutical companies in
order to be economically viable and continue innovating [2].
The Europe 2020 Strategy, prepared by the European Union for the economic growth is
aiming to develop a sustainable and intelligent economy. For this, improving research
and innovation, no matter of the field is an important pillar because this will generate
jobs, social cohesion and productivity. The research and development intensity, an
indicator used in Eurostat reports which represents the specific total expenditures as a
percentage of GDP, shows that in European Union the level is about 2.07% while in US
is 2.76% (in 2015). In 2017, the R&D intensity indicator for Romania was 0.5% [3], [4].
If we are having a close look, in America, where the pharmaceutical industry is one of
the largest industries, the investment in research and development (R&D) is about
$75 billion annually and gives 4.7 million jobs across the country, so the contribution to
the economy is a significant one [2].
Regarding the second major direction of pharmaceutical industry, the commercial part,
we are talking about the medical affairs, market access, marketing and sales force that
contribute to an ethical promotion of the drug [1].
In addition to the contribution to the world economy, the pharmaceutical industry, by
ensuring the health status of the population, contributes to the social change and shapes
the people’s perceptions about what healthcare or illness means [5].
Between the two main pillars, R&D and commercial part, there is the effective drug
production. The manufacturing process of pharmaceutical products consists of designing,
planning and scheduling every process phase. The aim is to reduce the costs and improve
the good working of the manufacturing systems [6]. And the reason of it is to improve
permanently the quality and the patients’ satisfaction [7].
World Economic Forum (WEF) Report highlights that manufacturing is significantly
important to the prosperity of nations “with over 70% of the income variations of 128
nations explained by differences in manufactured product export data alone”
McKinsey Global Institute highlights that the manufacturing role in the economy changes
over time and it differs according to the economic development stage of any country. This
is why, in developed countries manufacturing has the ability to drive productivity growth,
innovation and trade [8], [9].
The focus of our investigation is Romania, an Eastern-Center European country. In the
National Health Strategy, elaborated by the Ministry of Health for 2014-2020, one of the
objectives was to improve the infrastructure of public health services, implicitly of the
internal production of medicines and vaccines [10].
METHODOLOGY
The study aims to analyze the distribution of drug production at the national level on the
basis of four economic indicators - number of companies, turnover, number of employees
and profit.
The analysis of the dynamics and distribution of drug production at the national level was
been made for the time span between 2000 and 2018. For the spatial distribution were
chosen as analysis benchmarks the years: 2000 (the beginning of the analysis period),
2008 (the beginning of the economic crisis), 2009 (the year when the effects of the
economic crisis are felt) and the last reference year - 2018.
Has been created an economic database at the level of administrative-territorial unit,
highlighting 4 economic indicators relevant to the analysis of drug production (number
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of companies, turnover, number of employees and profit) according to the Classification
of National Economy Activities (NACE). The NACE codes belonging to the drug
production sector are 2110 which represents Manufacture of basic pharmaceutical
products and 2120 which represents Manufacture of pharmaceutical preparations (Table 1).
NACE
codes
2110
2120

Table 1. NACE codes for the drug production sector
Field of activity according to
Pharmaceutical activities
NACE
Manufacture of basic pharmaceutical
products
MANUFACTURING
Manufacture of pharmaceutical
preparations

Using the QGIS 3.4 open-source software, maps were created for the four years
considered relevant to the study (2000, 2008, 2009 and 2018), for the 4 indicators, in a
sequential color scheme, using centroid type filling with simple symbol, and the symbol
size increases as the number of elements in a territorial administrative unit increases
(number of companies, number of employees, turnover and profit value).
The graphical models show the evolution of the indicators, with the highlights of the
maximum value for each indicator.
The values for turnover, for a better analysis, are expressed in the national currency (Lei),
thus that at the course of the National Bank of Romania 1 euro represents 4.75 Lei.
RESULTS
Number of companies

2000

2009

2008

2018

Figure 1. Spatial distribution of companies in the Romanian drug production sector
Source: UB/1423

In 2000, the most 3 important cities regarding the pharmaceutical production units were
Bucharest with 28 companies, followed by Cluj and Iași with 6 companies. In 2008,
Bucharest remains the leader with 54 companies, on the second place is Cluj with 10
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companies, followed by Iași with 7 companies. The year 2009 ensures the three cities
almost the same units, Bucharest having a decrease of 3 production companies, Cluj and
Iași remaining the same with 10 companies and 7 companies. Nine years later, in 2018,
we can see a decrease in the production units in Bucharest, 59 units, in Timișoara, the
second city we reached 8 production companies, while Iasi remains with the same 7
production companies.

Figure 2. Evolution of the companies in the Romanian drug production sector for the period 2000-2018
Source: UB/1423

The evolution of the total number of companies in the drug production sector shows a
downward trend, with a maximum value of 167 companies in 2014 out of this total of 49
companies belonging to NACE code 2110 - Manufacture of basic pharmaceutical
products and 118 companies to NACE code 2120 - Manufacture of pharmaceutical code
preparations, which show descending evolutions reaching in 2018 to 42 companies for
2110 and 99 companies for 2120.
Turnover
The turnover of the pharmaceutical production units in 2000 registered Bucharest the first
city of the country with 144 mil. lei turnover, followed by Iași with 64.7 mil. lei and
Brașov with 54.8 mil. lei. In 2008, Bucharest leads the cities with 520.5 mil. lei, followed
by Mureș with 352 mil. lei and Cluj with 312.7 mil. lei. For the next year, 2009, Bucharest
registered a turnover of 616.4 mil. lei, followed by Brașov 431.8 with and Mureș with
364.2 mil. lei. In 2018, on the other hand, the Bucharest pharmaceutical production units
reached 1.2 bil. lei, followed by Cluj with 744.3 mil. lei and Mureș with 525.9 mil. lei.
The evolution of the total turnover in the drug production sector shows a fluctuating trend,
with a maximum value - 3,809,138,831 lei companies in 2015 out of this total of
993,708,634 lei belonging to NACE code 2110 - Manufacture of basic pharmaceutical
products and 2,815,430,197 to NACE code 2120 - Manufacture of pharmaceutical code
preparations, which show fluctuating evolutions, reaching in 2018 a total turnover that
summing a number of 3770349710 lei and 1,096,371,538 lei for 2110 and 2,673,978,172
for 2120.
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2000

2009

2008

2018

Figure 3. Spatial distribution of turnover in the drug production sector in Romania
Source: UB/1423

Figure 4. Evolution of the turnover (Lei) in the drug production
sector in Romania for the period 2000-2018
Source: UB/1423

Number of employees
Regarding the number of employees, in 2000, the most important cities were Bucharest
with 3862 employees, Iași with 2006 employees and Brașov with 726 employees. In 2008,
the number of employees decreased in Bucharest, reaching 2828, followed by Iași with
1725 and Cluj with 992 employees. After one year of crisis, in 2009, the number of
employees in Bucharest increase with 4%, reaching 2938 employees. On the other hand,
we can find a decrease in Iași with 6%, reaching 1613 employees and in Cluj with 10%,
reaching 889 employees. In 2018, in Bucharest, the number of employees decrease too,
reaching 2500 employees in the pharmaceutical production field, followed by Iasi with
1665 employees and Mureș with 908 employees.
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2000

2008

2009

2018

Figure 5. Spatial distribution of the number of employees in the drug production sector in Romania
Source: UB/1423

Figure 6. Evolution of the number of employees in the
drug production sector in Romania for the period 2000-2018
Source: UB/1423

The evolution of the total number of employees in the drug production sector shows a
downward trend, with a maximum value of 9750 employees in 2007 out of this total of
3079 employees belonging to NACE code 2110 - Manufacture of basic pharmaceutical
products and 6771 employees to NACE code 2120 - Manufacture of pharmaceutical code
preparations, which show fluctuating evolutions and a decrease for year 2012, evolutions
that get in 2018 a total number of 8967 employees and from that number 3098 employees
belonging to NACE code 2110 and 5869 employees for NACE code 2120.
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Profit

2000

2009

2008

2018

Figure 7. Spatial distribution of profit in the drug production sector in Romania
Source: UB/1423

In 2000, the most three profitable cities in the pharmaceutical commerce were
Bucharest with 25.4 mil. lei, Iasi with 4.8 mil. lei and Prahova with almost 3.1 mil. lei
profit. In 2008, the first city remains Bucharest with 38.9 mil. lei, followed by Cluj with
32.8 mil. lei and Ilfov with 16.2 mil. lei profit from the pharmaceutical production field.
2009, the year after the crisis, the profit for the first city, Bucharest, was 50 mil. lei, for
the second which was Cluj was 40.3 mil. lei and for the third city, Ilfov, was 22.2 mil. lei.
Nine years later, in 2018, Bucharest pharmaceutical production units registered a profit
of 400.4 mil. lei. The second most profitable city was Cluj with a 149.1 mil. lei, followed
by Ilfov with 87 mil. lei.

Figure 8. Evolution of profit (Lei) from the Romanian drug production sector for the period 2000-2018
Source: UB/1423

The evolution of the total profit in the drug production sector shows a fluctuating trend,
with a maximum value - 7,558,204,67 lei in 2018 out of this total of 134,582,232 lei
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belonging to NACE code 2110 - Manufacture of basic pharmaceutical products and
621,238,235 to NACE code 2120 - Manufacture of pharmaceutical code preparations. It
is presenting a fluctuating trend for the three evolutions analyzed, with decreases in years
that follow the economic crisis and with increases after 2010.
CONCLUSIONS
The analysis of the spatial dimension of drug production has revealed many specificities,
the most important being the small increase in the number of territorial administrative
units that have production units. The well-known centers are maintained throughout the
analyzed period.
Although there were no new production centers, the production of medicines became one
of the most profitable in Romania, with a relatively constant number of employees being
obtained a number of jobs with spectacular growths. Also, the profit has jumped very
high compared to any other production sector.
The analysis of the impact of drug production on local and regional development requires
a broader analysis, based on algorithms that capture the effects of these specific dynamics
on the other components of the local economy. In this sense, fractal algorithms can be
used which have resulted in other areas such as the impact of deforestation on local
economies and the role of creative economies in the development of local economies [11],
[12], [13], [14], [15], [16], [17].
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ABSTRACT
Rural areas, particularly small villages, often provide interesting and almost forgotten
aspects for own and regional development. On the other side, they struggle with many
negative profound impacts in terms of depopulation, aging and migration, along with
economic depression and poor agricultural activity, causing inevitable change on their
further development. This study illustrates three villages in the Vardar region of North
Macedonia (Nežilovo, Oreše and Papradište) being identified as particularly vulnerable
to already noted processes. Based on a first-hand experience and data collected from a
field research, the sampled villages are evaluated as locations with high tourism potential.
Upon a rapid assessment, it was found that selected rural areas may find compatible and
prospective economic activity that may encourage diversification of rural activities. In
this line, the paper suggests that rural tourism may boost the local economy and prevent
rural areas to be neglected. It is concluded that rural tourism should be considered as a
long-term solution for preventing further abandonment and to encourage the vitality of
sparsely populated rural areas.
Keywords: Rural transformation; Tourism development; Rural potential; North
Macedonia.
INTRODUCTION
Rural areas are faced with numerous challenges related to their future existence due to
global economic changes. So, rural economy is facing the need for alternatives in
overcoming many conditions, like: low production, poor agricultural incomes, rural
abandonment, unemployment, increase in poverty levels, environmental pollution, etc.
Moreover, the extremely high level of depopulation has particularly eroded the vitality of
villages and rural communities.
Among the most profound problems for small rural areas in North Macedonia, is the mass
migration towards cities. It started almost parallel with urbanization and industrialization
process, just after the World War II, reaching its peak by the end of 1970s. The industrial
collapse in the 1990s returned to villages only small number of those who struggled for
bare existence, forcing them to focus on small-scale agriculture and cattle breading.
Practically, no young population returned or stayed in the villages transforming them into
economically drained rural areas. So, the redistribution of population in North Macedonia
is still an ongoing process, with inevitable consequences for the small villages, the
agricultural production and the vitality of population including the quality of living.
Therefore, tourism is detected as a way out in providing additional financial input for
rural households.
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The study discusses the possibility for introducing tourism as an alternative for
sustainable rural economies in three selected villages in the Vardar region of North
Macedonia (Nežilovo, Oreše and Papradište). These villages are identified as particularly
vulnerable rural areas in terms of a depopulation trend. The paper argues that they possess
tourism potential to use and enhance the existing resources, provide some economic
effects, inject capital and motivate the locals, as a way out to be saved from disappearing.
The paper is structured in several parts. After the introduction, section two presents a brief
overview of literature concerning the concept of rural tourism development. This is
followed by the research methodology, along with the main findings and discussion. The
overall conclusion is presented in the last section. Furthermore, the study contributes to
the literature review on rural tourism in North Macedonia, in addition to some previous
findings [4], [5], [25-27].
LITERATURE REVIEW
Rural tourism becomes a global trend that is constantly growing faster than traditional
mass tourism, with expectations to gain 20% share of the European tourism market in the
next 20 years [11], [21]. So, in the past two decades, tourism is recognized as a potential
and favorite tool, but with still unorganized reaction for managing and achieving a
development of rural areas in many parts of Europe [33], [34]. On the other hand, its
complex nature with a strong interconnectivity between the elements and issues, makes
the defining of rural tourism very problematic [2].
A large body of literature elaborates the interconnectivity between the rural areas and
tourism development. In this line, [1], [19], [28] and [35] note that rural areas serve as
necessary preconditions for creating a tourism product, since resource itself is not a
product. Moreover, rurality is the fundamental attraction of the countryside as rural
tourism destination [3], [14], [17]. Rural areas are often identified as places for relaxation
and escape from the overcrowded and stressful urban life [36], in finding mental
peacefulness [18], and pure air [7]. In this line, [38] argues that rural can be approached
from different facets: those of spatial practices (rural localities), representations of space
(formal representations of the rural) and lived spaces (everyday rural lives). Likewise, the
attributes of rural areas are opposite to the urban image, and give the most ‘authentic’
nature, food (wild food, countryside food, and traditional food), peace and quiet, safety,
freedom, uncrowdedness, non-violence, traditions and cultural experiences [24].
Rural areas often build tourism due to the existence of local amenities like historical sites,
natural beauty and clean air [8]. To that [13] and [20] add cultural traditions and values,
while [37] and [23] additionally include family patterns, folklore, social customs,
museums, monuments, historical structures and landmarks. So, rurality is the fundamental
attraction of the countryside as a rural tourism destination [14]. On the other hand, the
small scale tourism becomes an important activity often promoting employment, vitality
and sustainability of rural areas [12], [16], [29].
METHODOLOGY
The analysis is based on a qualitative research method, mainly by exploring a conceptual
literature review, along with a rapid evaluation of selected rural areas. The data is
collected from a field research conducted in September 2019 by applying a communitybased research and evaluation (CBRE) approach, as an action research approach [30].
The CBRE enables to collect data by jointly discussing community-related issues with
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local residents. A first-hand data is collected through observations and many informal
interviews and discussions with local community members.
Nežilovo, Oreše and Papradište are three small, depopulated and economically depressed
villages, being selected for an in-depth analysis. They belong to the municipality of Čaška
in the Vardar region of North Macedonia (Figure 1). More precisely, the main criteria for
their sampling were:
- Being a small village in terms of the number of local inhabitants, and being faced with
the problems of aging, productivity, poverty along with some strong migration and
depopulation processes;
- Having attractions in the rural environment and a resource base (already attractive
tourist center) in the area of 10-20km with good connectivity to an urban center;
- Self-providing accommodation or at least in the near-by vicinity; and
- Having a potential for practicing activities in a traditional way in a direct contact with
the nature and offering participation into the life of the rural population.

Figure 1. Location of sampled villages (Nežilovo, Oreše and Papradište) in North Macedonia
Source: [22]

FINDINGS AND DISCUSSION
Table 1 presents data on population of Nežilovo, Oreše and Papradište. The data are
obtained from secondary sources (literature review and official censuses), and primary
sources (field survey assessment). The censuses were carried out in 1948, 1961, 1994 and
2002 according to unified methodologies and forms for all census areas.
As of Table 1 it is noticeable that selected villages are struggling demographically to
survive. During 1948-2019, a population decline is present, pointing that the villages
suffered an enormous out-migration leading to almost total depopulation. The last column
of Table 1 presents the exponential growth rate showing that the sampled villages note a
lost between 3-5% of its population each year leading to constant depopulation over 7
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decades. This means that these, and many similar small villages throughout North
Macedonia, are highly depressed and depopulated and almost wiped off the map.
Table 1. Population in Nežilovo, Oreše and Papradište (North Macedonia)
Years
Population decline
Village
(%) 1948-2019
19001
19482
19612
19942
20022
20193
Nežilovo (Figure 2)
470
319
333
82
63
30
-3.27
Oreše (Figure 3)
460
796
871
296
202
40
-4.12
Papradište (Figure 4)
420
612
716
4
7
15
-5.09
Source: 1[15]; 2[32]; 3Authors’ evaluation based upon a field-research.

Figure 2. Scenery of Nežilovo, North Macedonia
Source: Authors’

As of Table 1 one may conclude the presence of heavy impacts of negative processes,
like the rural-urban migration patterns in particular. Along with the expansion of the
industrial production, urban centers dramatically emerged, thus attracting the low
educated rural population from the villages. Very slowly but gradually the mind-set of
the villagers who immigrated to the cities, has transformed by adapting to the urban life
style. At the same time, by raising the educational levels, young people continued to leave
small communities and migrate to big cities in order to find proper employment. So,
redistribution of the population was, and still is, an ongoing process. This resulted with
inevitable consequences for the small villages, the agricultural production and rural
economy, the vitality of population and the quality and culture of living.

Figure 3. Scenery of Oreše, North Macedonia
Source: Authors’
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Based on the field research, it was found that the selected villages offer various activities
that could be further developed as tourism products and sustainable practices. In this line,
they may identify specific rural activity packages (for example, to walk in the nature trails
and pick berries, engage in a cattle breading process and experience a forest therapy, etc.)
and design services and promotions. At the same time, it was detected that the evaluated
villages represent a complex pattern of rural environment, economy and tradition, where
the local community has the possibility to use a high share of tourism revenues, thus
contributing to the local economic development.

Figure 4. Scenery of Papradište, North Macedonia
Source: Authors’

The evaluated rural areas have a wide range of opportunities to be profiled as an attractive
and authentic destinations among tourists and travellers. Namely, it was found that they
have core elements for developing a small scale rural tourism. They all: possess
attractions and accommodation in a rural environment, provide a personalized contact,
allow practicing activities in a traditional way in a direct contact with the nature and offer
a “life practising technique” (participating in the life of the local rural inhabitants). So, if
tourism is supported in these villages, it may provoke numerous positive impulses
particularly in terms of diversifying the local economy, providing a new source of income
for the local farmers, introducing a new form of destination resilience and encouraging
some new forms of businesses.
On the other side, it was evaluated that sampled villages are challenged by many general
weaknesses which have severe negative impacts on their development. They are faced
with: a constant rapid decrease in the size of population; an unfavourable age structure;
small and old households; an unfavourable educational structure; lethargy; a lack of
awareness; a lack of finance; etc. It is assessed that various potential threats may act as
additional barriers for initiating and supporting rural tourism development, like:
neglecting the traditions; degradation of the natural and anthropogenic surrounding; fear
of a new way of thinking and acting; etc. Furthermore, these small villages, and many
more similar in North Macedonia, are lacking many core and supporting amenities for
tourism development, like: infrastructure, accommodation, private sector initiative,
training on positive effects of rural tourism, along with raising awareness of locals on the
preservation of the natural, anthropogenic and cultural values.
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CONCLUSION
The study describes the main ambient and general characteristics of three selected rural
areas ((Nežilovo, Oreše and Papradište) in North Macedonia. These villages, as many
other in the country, are greatly influenced by unfavorable demographic and
socioeconomic changes, thus increasing the social and cultural divergence and affecting
the local values and ways of living. Consequently, they suffered a major modification and
a huge transformation in the concept of rural communities functioning, resulting with
high rates of unemployment, mass migrations of productive workforce and unbalanced
demographic patterns.
Upon a first-hand experience and after a rapid assessment of the selected rural areas, the
research revealed shocking facts. The evaluated villages are literally “dying” due to the
rapid decrease in the number of inhabitants. Moreover, since 1948 the population has
rapidly decreased in these village for more than 90%. So, it is inevitable for the villages
to modify their lifestyle in order to recover, not forgetting that these changes may often
be large and long-lasting [10].
Moreover, the study highlights that selected villages have well preserved natural
environment, pleasant traditional ambience, authentic food and gastronomic dishes, and
stress free environment. They possess many tourism attractiveness, but are facing severe
weaknesses for initiating and supporting tourism development as a form for their revival
(like: urgent need for modernization of the infrastructure, accommodation capacities,
raising awareness of locals for tourism benefits, etc.).
Furthermore, the study urges the need for re-shaping the mindset of locals and implanting
a positive attitude towards the concept of rural tourism development keeping in mind that
their rural livelihoods possess capabilities, assets (both, material and social resources) as
well as activities required for providing basic means of living in rural communities. On
the other hand, as found by [6] and [31], the availability of tourist infrastructure does not
automatically lead to development of rural areas.
Finally, the research suggests that rural tourism may be a solution for preventing small
neglected villages to disappear due to the profound problems of ageing and depopulation.
The study argues that sampled villages should follow the experience of the developed
countries that emphasized the non-agricultural aspects of sustainable rural development,
as the manufacturing industry, indigenous crafts, trade of local products and in particular,
practicing rural tourism [9].
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ABSTRACT
The research proposes itself to identify the attitude of the people in the online
environment regarding the visit of Pope Francis in Romania, but also the level of interest
expressed by them in the posts distributed on Facebook before, during and after the event.
The interest expressed by the people in the online environment was analyzed by the
number of likes, distributions and comments offered for the posts containing the keyword
"Pope Francis". The main objective of the research is to make a comparison of the impact
corresponding to each of the three temporal categories (before, during the event, post
event). The secondary objective of the research is to identify the attitude of the people in
the online environment in the three stages mentioned above, due to the fact that the public
opinion is extremely oscillating, being able to be influenced by the way the event takes
place. The database was created through a single social network, namely Facebook, where
the number of posts in the analyzed period was very high due to the cultural and historical
significance of the event. The motivation of the research was offered by the extremely
high interest expressed in the online environment by people, but also by the fact that most
of the population of Romania is of Christian - Orthodox religion. The results prove to be
another reinforcement of people's interest in this event, regardless of religious affiliation,
and the event itself is a balancing element between the two categories of Christians, as
people are aware of the immense potential of this visit, both spiritually, financially, able
to promote or develop the relationship between Catholics and Orthodox. The event
represented an element providing added value to the country's economy, the local
economy within the communities visited by Pope Francis, also generated a cultural plus,
but also a huge supplementary impulse in promoting the country internationally. After
having observed the immense interest shown by the people through direct participation
or in the online environment, we could conclude that the cultural-religious pluralism in
Romania represented a plus for each group of people taken into consideration, but also at
the state level.
Keywords: religion, online environment, Pope Francis, Christian community
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INTRODUCTION
Once with the occasion of Pope Francis's visit to Romania, the entire Christian
community in the country presented a special interest in the wonderful event [2], [5], [6].
We cannot deny the full significance of the event, one of economic, religious, as well as
tourist nature [1], [3], [16], [18]. Also, the online domain has represented an incredible
trampoline for promoting and describing the special event, both for increasing traffic
within the online press and for determining writing news on a constant basis [15], [11],
[10], [4]. At the same time, the importance of this meeting can be visualized by the fact
that the ”Adevărul” journal took live images offered by the TVs, especially for the
Christians who wanted to view the event in real time, without staying in front of the
television. In this research, we relied on analyzing three Facebook pages from different
sectors [7], [8],[14]. The three pages mentioned above are the page of the journal
”Adevărul”, the page of the ”Roman - Catholic Archdiocese” of Bucharest, which
permanently ensures the information of the Catholics about the news, as well as the
Facebook event especially dedicated to the Pope's visit to Bucharest, entitled "Pope in
Bucharest". In the pre-event periods, post-event periods, as well as during it, there were
numerous posts on these pages, posts that became the main topic of the research [9], [12],
[18]. We want to identify exactly what kind of posts have generated the most reactions,
comments and distributions, the period when the traffic was the most intense, the page
that showed the most intense interest from people, as well as what the reactions of people
in the different posts were [9], [12], [13], [17].
METHODOLOGY
In order to acomplish this research, a single social network has been used, namely the
Facebook platform. The main sources of data collection were represented by the pages of
the online newspaper ”Adevărul”, the official page of the ”Roman - Catholic
Archdiocese” of Bucharest, but also the online event for notifying people about the visit,
"Pope in Bucharest". The data extraction was performed on several criteria, namely: the
page that offered the posting, the date of posting, the period of posting (pre, during, post),
type of posting, number of reactions, number of comments, number of distributions,
weight of negative comments, the type of negative comments, but also the number of
views of live sessions. The analysis has been performed on three periods: the pre-event
period (1 May - 30 May), during the event (31 May - 2 June), but also the post-event
period (3 June - 30 June). Also, the type of posts was extremely relevant, there were news
about the events, special articles, about the personalities within the event, live sessions,
promotional posts, promotional posts for organizers and volunteers, promotions of the
main sponsors, and many more details. During the data extraction, a total of 187 posts
were extracted from the three chosen pages.
RESULTS
By analyzing the three figures, mentioned above, we could discuss the importance of
promotion, an aspect signaled by the large number of reactions of visitors towards the
page of the Roman - Catholic Archdiocese of Bucharest, regarding the posts that had the
character of promoting the event, organizational informative messages, as well as in the
posts in which RCAB (Roman - Catholic Archdiocese of Bucharest ) wanted to thank the
page visitors. The maximum point of reactions was recorded by the announcements
regarding the places of organization and organizational information during the pre-event
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period (394 reactions). Looking at the distributions we could again emphasize the desire
of the people to express their interest in the event, the desire to further promote the event,
as well as to strengthen the power of faith. The maximum distributions were recorded by
program information (55), a promotion video (52), and the announcement regarding the
time when Pope Francis was shedulled to arrive in Romania. The period during the event
presented an intense traffic, in which 7 out of 9 posts recorded reactions from over 115
people (figure 1). Also, the only live stream session realized by ARCB recorded 1200
views, so we can deduce the importance of television and online media in this sector.
Surprising is the fact that during the whole period analyzed the number of comments was
insignificant, there were many posts in which no comments were recorded, and the posts
that received comments were generally questions about the registration (in the pre-event
period), but also thank you messages to the team of volunteers, or tributes to Pope Francis
(figure 2).
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Figure 1. Number of reactions, comments and distributions by type of posting,
during the pre-event period (Romano - Catholic Archdiocese of Bucharest)
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Figure 2. Number of reactions, comments and distributions by type of posting,
during the event (Romano - Catholic Archdiocese of Bucharest)

An important first comparative aspect is that the trafic recorded by the "Pope in
Bucharest" event is higher than that of the official page of the Roman-Catholic
Archdiocese of Bucharest, reaching record values up to several thousands (figure 3). The
photos from the St. Joseph's Cathedral represented the main area of interest for the visitors
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of the page, so 423.95 likes per photo were recorded (figure 4). Also, the photo collages
during the event were equally appreciated, recording an average of 905 reactions.
However, people were extremely receptive to Pope Francis' interview about coming to
Romania, posted during the pre-event period (1721 shares) (figure 5).
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Figure 3. Number of reactions, comments and distributions by type of posting,
during the post-event period (Romano - Catholic Archdiocese of Bucharest)
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Also, people showed interest in the news during the event, pointing out that the number
of participants could be much higher than the recorded one. An interesting aspect is that
people's interest in the event decreased considerably during the post-event period, an
aspect easy to notice by the only 117 reactions provided by visitors in the photos posted
after the event was completed. Compared with the posts meant to thank the sponsors, we
could see a nearly 4 times smaller number of reactions. However, an important new
element to offer is the fact that visitors have shown more interest in the post-event period
than the pre-event (figure 6) the event ("The Pope in Bucharest" Event)
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85
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136
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137
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11
282
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17 117 5
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Figure 6. Number of reactions, comments and distributions by type of posting,
during the post-event period (“The Pope in Bucharest” Event)

In the postings on the Adevărul journal we find new types of posts: thanks to the
participants expressed by Pope Francis, interviews with different personalities of
Romania, video reports and different editorials, political news related to the event, as well
as live streams. ”Adevarul” meant a real pole of live image broadcasting due to the fact
that it recorded over 406,000 views, and an average of 23,882 views/live.
Also, the reports about the 7 bishops who were beatified by Pope Francis at Blaj have
benefited from considerable interest from readers. The pre-event period did not present a
large flow of readers, one similar to the one of the pre-event period on the page of the
Roman-Catholic Archdiocese of Bucharest. Live streams have benefited from intense
promotion from viewers, distributing live sessions in Facebook groups related to
Catholicism and Greek Catholicism. Also, the readers received negative posts about the
political personalities in Romania who took part in the event, posts in which dominated
the reactions "Angry" and "Haha", and the comments aimed to express critics about the
newspaper and about political personalities, not only by political nature, but also strictly
connected to the event. Within these posts there were negative comments regarding the
promotion of political personalities (15%), negative comments about Romania's
infrastructure (21%), about the organization of the event (31%), but also posts that bring
criticism to the personalities of the Romanian Orthodox Church (25%), and the remaining
11% was represented by other reasons. Of course, it is understandable that most
comments were recorded in the live stream sessions (3701 comments), as well as in
response to the news related to the events (553 comments) (figure 7, figure 8 and figure
9).
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CONCLUSIONS
During the research there were periods when the number of posts and their types
increased, so it was necessary to compile them by type of post. The research is relevant
to the scientific field due to the fact that it shows us the main methods of increasing the
flow of readers during the events, namely live streams, real-time photos posted, collages
of photos depicting the central personality of the event, but also interviews with them.
We also observe a general tendency of reticence regarding the comments of all three
pages, but the number of distributions in their own chronology or in thematic groups is
much higher. Another important aspect is the fact that people are much more interested
in posts intended for video promotion. Also, the general tendency of all the pages is
decreasing with the removal of the event. Valuable for research is also the way in which
people received the posts that did not have a religious character, with a general tendency
to reject this information. Interesting and extremely valuable for the research is the fact
that the readers expressed their dissatisfaction only on the Adevărul page, and there was
no negative comment on the RCAB page or the "Pope in Bucharest" event. At the same
time, it should be emphasized the increased interest in this event, one not only of a
religious nature, but also of an economic, tourist and promotion of unity between
Catholicism and Orthodoxy. Last but not least, the importance of the online domain
should be highlighted in an event that is not closely linked to social networks through the
large number of readers, respondents and viewers on the three pages.
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ABSTRACT
The purpose of the present paper is to explore a potential solution to promote the
investment projects' development in order to obtain sustainable urban growth.
In the first part, the article highlights the considerable global importance of sustainable
urban development. Moreover, it identifies examples of good practices related to
implementation of instruments used for stimulating investments which are focused on
achieving sustainable urban development.
In the succeeding part, the article describes the identified potential solution, respectively
a process which can be applied in practice in any city in order to attain sustainable
development.
The research was based on the specific scientific publications, the available official data
related to sustainable urban development and on the experience of the authors in the
studied domain.
The results of the research will contribute to drawing up a new methodology that will
stimulate investments for improving the process of urban growth considering the
principle of sustainable development.
Keywords: sustainability, development, investment, urban growth
INTRODUCTION
This article describes a possible solution to the current problems encountered in the urban
environment related to a better management of the investments. Solving the current
problems will empower sustainable development of the cities.
The main challenges of sustainable development are: the limited financial resources to
develop sustainable development; sustainable development is very difficult to achieve in
war – torn countries; unforeseen events such as: earthquakes and hurricanes often delay
sustainable development as they destroy infrastructure; governmental decisions against
sustainable development; corruption is another hurdle in the way of sustainable
development as it causes financial losses and delays; lack of implication at regional and
municipal level [1].
Most of these challenges can be unravelled by developing smart investments. As Luiz
Alexandro Mejia mentions in his article entitled "Maximizing the impact of sustainable
development investment", "Investing and financing are the first steps on the road to
sustainability"[2].
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LITERATURE REVIEW
The United Nations defined sustainable development in "Our Common Future" as:
"development that meets the needs of the present without compromising the ability of
future generations to meet their own needs" [3].
Sustainable development has multiple dimensions of which the most important are
presented in the Figure 1:

Figure 1. Dimensions of Sustainable Development
Source: adapted from [4]

In 2015 The United Nations Member States approved the 2030 Agenda for Sustainable
Development, which presents a global plan for unity and well-being for the entire planet,
in the present and in the future. The Agenda proposes 17 Sustainable Development Goals
to be reached until 2030 that should represent a priority for all types of countries, whether
or not developed [5].
In the following Figure 2, these 17 goals are illustrated:
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Figure 2. Sustainable Development Goals, Source: [5]

The 11th Goal refers to sustainable cities and communities. In order to reach this goal, it
is absolutely necessary that all people will have a reasonable shelter. Then, all should
have access to transportation and basic services. Moreover, inclusive and sustainable
urbanization is required. Protection of the cultural and natural heritage is another
objective to reach this goal. Furthermore, it is imperious to reduce the number of deaths
and people affected by disasters. Another objective is to reduce the harmful effects of the
environmental impact of cities by improving air quality and waste management. Due to
their numerous benefits, it is required to offer access to green and public spaces. Also, the
connections between urban and rural areas should be encouraged from economic, social
and environmental perspective using regional and national growth planning [6].
"The Sustainable Development Goals (SDGs) explicitly call for quality investment to
support this transformation" [7].
A very important facilitator of human and economic development are private investments
as they increase the number of jobs, encourage the local firms', suppliers and distributors
through the market they create for their products and services. Investments enhance
access to infrastructure and services. Along with the investments made by national firms,
the international investments empower important benefits, such as: innovation, sustain
productivity rise using new technologies and information. Moreover, the business
linkages from different countries contribute to expertise and new technologies spread and
create connection to global value chains and markets.
Investment can also improve people's skills through adequate training and educational
projects so that the number of unemployed will decrease.
The power of investment to enable economic growth is highlighted by many examples.
One example is represented by the investments in Southeast Asia that contributed to a
record in performance of export [7].
The International Institute for Sustainable Development (IISD) underlines some of the
latest improvements related to Sustainable Development. Therefore, it mentions about the
initiatives to preserve government policy in order to defend the objectives related to
environmental and social aspects. Another improvement is the relation between
governmental measures for social, environmental safety and the scope of unbiased
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treatment standard under investment regulations. New rules imposed related to investors'
responsibilities on compliance with local laws [8].
According to "Sustainable development in the European Union", 2019 edition, more than
EUR 100 billion from the European funds was allocated for investments in cities between
2014 and 2020 to empower sustainable development of the cities. However, the situation
related to sustainable development in the Member States is far from ideal. The following
Table 1 presents relevant information extracted from this report [9]:
Table 1. Sustainable Development Goals in Europe
SDG
Numbers in 2017
Goal no. 1 – No poverty
85.3 million people at risk of income poverty
Goal no. 2 – Zero Hunger
15.2 % of the adult population were obese
Goal no. 3 – Good health and well - being
A child born could on average expect to live 80.9 years
Goal no. 4 – Quality education
95.4 % of young children participated in early
childhood education and care
Goal no. 5 – Gender equality
The tertiary education attainment rate of women was
10.1 % higher than for men in 2018
Goal no. 6 – Clean water and sanitation
15 Member States reported that more than 80 % of
their population were connected to at least secondary
wastewater treatment
Goal no. 7 – Affordable and clean energy
55.1 % of the energy consumed was imported
Goal no. 8 – Decent work and economic
21.0 % of GDP was invested in 2018
growth
Goal no. 9 – Industry, innovation and
2.06 % of GDP was spent on R&D
infrastructure
Goal no. 10 – Reduced inequalities
The income of the richest 20 % of the households was
5.1 times higher than that of the poorest 20 %
Goal no. 11 – Sustainable cities and
13.3 % of the population lived in poor dwelling
communities
conditions
Goal no. 12 – Responsible consumption and
118.5 grams of CO2 per km were emitted by new
production
passenger cars
Goal no. 13 – Climate action
The EU reduced its primary energy consumption by
5.8 % between 2002 and 2017
Goal no. 14 – Life below water
86.3 % of coastal water bathing sites had excellent
water quality in 2017
Goal no. 15 – Life on land
784 252 square kilometres of land area was protected
in 2018 under the Natura 2000 network
Goal no. 16 – Peace, justice and strong
51 billion euros were spent by governments on law
institutions
courts
Goal no. 17 – Partnership for the goal
155 billion EUR were spent on financing to
developing countries
Source: adapted from [9]

In a European study entitled "The making of a smart city: best practices across Europe",
successful examples in developing smart investments are presented.
One of the cities included in the study is Barcelona, which implemented the project
"GrowSmarter". 10 refurbished buildings were included in the project with an overall
gross floor area of 33.110 m2. After the implementation of the project the energy demand
decreased by 2767 MWh every year [10].
Another city from the study is Bristol which implemented the "Replicate" project through
which smart technology decreased the quantity of energy consumed, increased the use of
local renewable sources of energy, empowered sustainable mobility, involved citizens in
the use of energy and significantly reduced CO2 emissions [10].
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Cities along with industrial and scientific organisations participated in a project entitled
"InSMART" in order to discover solutions for the present and future city's energy needs.
They succeeded in finding the appropriate measures to ensure a sustainable energy
prospective taking into consideration economic, environmental and social aspects
involved. The cities that has been tested in the project were: Evora, Cesena, Trikala and
Nottingham [10].
"PLEEC" project's purpose was to connect scientific knowledge, innovation and
determined cities to achieve reduced energy use in Europe and to contribute to 20-20-20
European targets. The six cities that took part in this project were Eskilstuna, Turku,
Tartu, Santiago de Compostela, Jyväskylä and Stoke-on-Trent [10].
"STEEP" was a European project implemented in cooperation between Florence, Bristol
and San Sebastian. The project adopted a common methodology and used open-data
source to increase efficiency in the value chain. The cities took advantage of their
expertise and knowledge related to smart city concepts in order to obtain sustainable
development [10].
RECOMMENDED SOLUTION
Based on the successful examples presented, the authors propose a possible solution to
empower sustainable urban development through investments in smart programmes and
projects.
In the first place, the authorities should identify the common needs of all the cities from
a region taking into consideration the economic, environmental and social aspects.
Moreover, all the local stakeholders should be involved. Also, it is necessary to analyse
the mobility needs and to understand the energy use in every sector.
Then the authorities should prioritise the needs identified by consulting the potential
beneficiaries.
The following step is to propose possible projects to meet the needs, mentioning their
goals, objectives, beneficiaries, implementing location. In this step similar projects should
be consulted in order to verify if there are solutions available for some of the identified
needs.
The next step is to estimate budgets for every project.
The authority requests the necessary funds, using Integrated Territorial Investment (ITI)
which "will both provide flexibility for Member States regarding the design of
Operational Programmes, and enable the efficient implementation of integrated actions
through simplified financing" [11].
ITI enables every Member State to obtain funds from different priority axes of more
Programmes in order to implement strategy in an integrated way for a particular territory
or region [11].
The public financial management approves a certain percent of the total budget.
The most important projects will receive funding for implementation.
The entire process is illustrated in the Figure 3 below:
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Figure 3. Process for urban sustainable development
Source: own contribution

RESEARCH METHODS
In this article, the research method applied was the documentary analysis.
The documentary analysis was made on the available public official data related to
sustainable development of cities, sustainable objectives imposed, smart projects for
achieving sustainable growth.
CONCLUSIONS
The article proposes a process that can be applied in any region and city in order to obtain
sustainable development. Taking into consideration the present studies related to social,
environmental and economic dimensions in Europe, there is an urgent need to identify
smart and innovative solutions to address the current urban problems.
Several countries have already invested in sustainable development and there are lots of
good practices examples in implementing the necessary projects and since partnerships
between countries are encouraged, the expertise and knowledge will be shared and
adapted to the specific needs of every urban settlement.
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ABSTRACT
In recent times, there have numerous floods emergency events and disasters - natural and
anthropogenic that has threatened people, their health, animals, property etc. When
natural disasters such as floods are imminent or have recently occurred, often a large
number of people in the affected regions require evacuation. People should be prepared
for such situations and should be able to respond adequately and quickly to a particular
event. Problems considered in evacuation decision-making include the decision whether
to evacuate, and how to ensure safe evacuation of the population through effective
coordination of a range of resources.
In this regard, the purpose of this article is to analyze the existing flood evacuation
practice in Bulgaria and to show the possibilities that flood risk assessment (flood zones
maps) provide for a more efficient evacuation planning.
A methodological approach based on disaster cyclic is applied. According to this cyclic,
emergency decision-making in evacuations is divided into three phases : pre-evacuation
decision-making, which is primarily concerned with the question of whether evacuation
is required; decision-making during evacuation, which is comprised of a variety of
decisions related to the transfer of the affected population from dangerous to safe
destinations; and decision-making after evacuation, where the principal concern is
regulation of the social and psychological responses of the population who have suffered
a disaster.
The main findings of the research are developed evacuation maps based on the flood risk
assessment, as well as the formulated policy recommendations for improving evacuation
planning in Bulgaria.
Keywords: Evacuation flood maps, Risk assessment, Bulgaria
INTRODUCTION
In recent times, there have numerous floods emergency events and disasters - natural and
anthropogenic those have threatened people, their health, animals, property etc. When
natural disasters such as floods are imminent or have recently occurred, often a large
number of people in the affected regions require evacuation. People should be prepared
for such situations and should be able to respond adequately and quickly to a particular
event. Problems considered in evacuation decision-making include the decision whether
to evacuate, and how to ensure safe evacuation of the population through effective
coordination of a range of resources.
In this regard, the purpose of this article is to analyse the existing flood evacuation
practice in Bulgaria and to show the possibilities that flood risk assessment (flood zones
maps) provide for a more efficient evacuation planning.
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The object of the survey is the river section of the River Yantra (within the boundaries of
the town of Gabrovo).
MATERIAL AND METHODS
A methodological approach based on disaster cyclic is applied. According to this cyclic,
emergency decision-making in evacuations is divided into three phases : pre-evacuation
decision-making, which is primarily concerned with the question of whether evacuation
is required; decision-making during evacuation, which is comprised of a variety of
decisions related to the transfer of the affected population from dangerous to safe
destinations; and decision-making after evacuation, where the principal concern is
regulation of the social and psychological responses of the population who have suffered
a disaster.
For the preparation of the evacuation zones map of Gabrovo a geodata base created during
the assessment of the hazard and flood risk is used in the framework of the project "Joint
disaster risk monitoring in the Danube border area" under the flood risk assessment
methodology developed by the author of this publication.[5]
RESULTS AND DISCUSSION
Institutional and legal risk assessment and evacuation framework
Ensuring the protection of life and health of the population, protection of the environment
and property in the events of disasters is regulated in the Disaster Protection Act (DPA).
[1] In particular protection against the harmful effects of water, including floods is
regulated in the Water Act, 2000. (WA) [2] The DPA describes a number of activities
concerning the protection of the population to be carried out in the event of danger or
occurrence of disasters. For the purpose of this publication, two of them will be
commented – conducting preventive activity and temporary sending out, evacuation,
safeguarding and provision of individual means of protection. Preventive action aims at
reducing the risk of disasters and in turn includes a number of activities – "analysis and
assessment of disaster risks; Disaster risk mapping; Disaster protection planning".
The conditions, procedures and authorities of assessment and mapping of disaster risks
are stated in the "Ordinance for the conditions, order and authorities for carrying out an
analysis, evaluation and mapping of disaster risk ", 2012. [3] In particular the assessment
and mapping of flood risks shall be carried out in accordance WA requirements. Water
Act transposes the three-stage application of the Directive which applies to all kinds of
floods (river, lake, urban, etc.): "Preliminary Flood Risk Assessment", "Flood Hazard
Maps and Flood Risk Maps", and "Flood Risk Management Plans". Flood Hazard Maps
and Flood Risk Maps are designed according to Flood Risk Assessment Methodology in
compliance with regulations of Directive 2007/60/ЕC, published in February 2013. Maps
of flood risk areas show the adverse effects of floods for the following probability periods:
low-probability floods occurring with a recurrence period of 1000 years, floods with an
average probability of occurrence with a repetition period of 100, and floods with a high
probability of occurrence with a recurrence period of 20 g. Adverse effects are expressed
by the following indicators: 1. Approximate number of inhabitants conceivably affected;
2. Type of economic activity in the area conceivably affected; 3. Installations which may
cause additional pollution due to the accident in the event of a flood and the areas of water
protection for which there is an chance to be affected; 4. Other significant sources of
contamination.
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Disaster protection is planned at municipal, regional and national level through disaster
protection plans (national, regional and municipal). They shall create in sections for each
of the hazards specific to the territory concerned, such as the earthquake, flood and
nuclear or radiological emergency parts are required. By the Disaster protection plans
hazards and assess disaster risks must be identified. The „flood” section of the disaster
protection plans shall prepared taking into account the flood risk management plans
developed under the conditions and under the terms of the WA [2].
The review of the official hazard and flood risk maps prepared by the four Water
Management Basin directorates (Danubian, Black Sea, West Aegean and East Aegean
River basin areas for basin management) shows that the information contained therein is
not sufficient for effective disaster protection planning. Flood risk maps contain too much
general information on the approximate number of flood affected populations at the level
of the flooded area and do not include characteristics such as age, educational, gender
structure of the population, etc. The review of municipal and regional disaster protection
plans, part of “floods” in general are not or partially aligned with flood risk management
plans. As a result, the protection of the population of flood is planned in a very general
way, both in terms of structural and non-structural protection measures.
Current Bulgarian flood evacuation practice
The conditions and procedures for conducting evacuation and dispersion are regulated by
the DPA and the ORDINANCE on the conditions and procedures for conducting
evacuation and dislocation. [4] Evacuation and/or dislocation shall be carried out in case
of a declaration of emergency or in the event of a hazard risk. Evacuation and dislocation
can be immediate (earthquakes, nuclear or radiological situations, accidents involving
dangerous substances and materials, plane crashes, forest fires and other hazards) or after
warning and disclosure (floods, hurricanes, storms, snowdrifts and ice-icing).
All humans and animals from the territory designated for evacuation are subject to
evacuation. The following are subject to dislocation: valuable historical and archival
documents, scientific and technical documentation; movable cultural goods; medicines,
medical devices, etc. Depending on the situation, it may not be possible to carry out
evacuation and relocation, but to carry out temporary removals of persons, domestic and
farm animals without accommodation and removal of property in safe places. Organized
evacuation of humans and animals is carried out through evacuation assembly point
(EAP), evacuation centers (EC) and accommodation site (AS).
The planning of evacuation and/or the dispersion is carried out at municipal, regional and
national level, and plans are prepared for the relevant parts of the disaster protection plans
under the DPA. These plans include the seats of the EAP, EC and AS, as well as the main
and backup routes for evacuation and the organization of the movement. The
accommodation of the evacuees and the preservation of the dispersed cultural and
material valuables as possible shall be planned on the territory of the relevant or the
nearest neighboring municipality (region). The estimates for evacuation and dislocation
for the relevant parts of the municipal plan for disaster protection are prepared by the
mayor of the municipality/Governor in cooperation with representatives of the offices and
legal entities relevant to this activity in the territory of the municipality/district.
The organization of the activities of dislocation and transport of persons and animals,
removal and relocation of cultural and material valuables shall be carried out by the EAP
immediately after disclosure. Priority is to evacuate children, sick and elderly people.
People from social, medical and healthcare facilities are evacuated by taken care of the
staff of the establishment concerned.
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Regardless of the requirements of the Ordinance on the Conditions and Procedures for
Conducting evacuation and dislocation prevalent of the disaster protection plans, for part
"floods", at municipal and district level, no plans for evacuation and recovery were
prepared. In cases where such plans are developed due to lack of information and
capacity they are very common and cannot meet all the requirements of the Ordinance
on evacuation and dislocation. A number of factors must be taken into account for the
effective planning of evacuation and the displacement of population. In potentially
flooded areas in different scenarios (HQ20/5%, HQ100/1%, HQ1000/0.1%) besides the
population there is a number of economic sites that are also covered. It is therefore
necessary to take into account, in the first place, whether the evacuation and/or the
dislocation takes place during the day or at night. In the event that it is during the day,
the number of affected, which must be evacuated from the threatened area is large, but a
very small proportion of the affected has to be taken out of their homes and to be provided
with accommodation, since a large number of people falling into the area only work in it.
It is assumed that only about 10% of the affected live in the flooded area and must be
evacuated. Secondly, it should be provided that about 20% of the affected will be
evacuated with their own transport, and that part of the affected population will be
evacuated to their own villas and/or holiday houses or to relatives and friends living
outside the flood area. This will further relieve the municipality's estimates of the
provision of transport and accommodation. There must be readiness to evacuate first of
all children's and educational institutions, as well as social homes. For these sites there
must be provisional estimates and must be evacuated with priority, and in their
evacuation the voluntary units under the DPA should be included as well.
In the potentially flooded areas are located many cultural and historical sites, in which
are located cultural and material values. They shall be subject to a dislocation and
estimates which include the type, quantity and place where the material and cultural
values must be dislocated and those shall be prepared by the heads of the sites. Additional
information on the so called "human factor“is necessary for effective evacuation planning
and dislocation. This information includes age structure, gender, educational structure,
etc.
Efficiency gains in evacuation planning and dislocation can be achieved through the
preparation of evacuation maps of flood-prone settlements, as well as all necessary
information for this to be summarized in the so-called "Card Passport for evacuation
zones under different flood scenarios". (HQ 20/5%; HQ 100/1%; HQ 1000/0.1%)
Evacuation flood zone maps, as an instrument for
efficient evacuation planning – Gabrovo case study
For the basis of the map "evacuation zones of the city of Gabrovo at depth of flooding
HQ1000/0.1%“are used: a digital orthophoto card, a satellite image, a cadastral map or a
Google image – Earth or a combination of them. The territorial range of the maps is
determined by the scope of the flooding zone of floods with different probabilities. The
size of the maps is A3, and the orientation of the map sheet is a landscape. (Fig.1)
To determine the number of evacuation zones, the following criteria are proposed: the
length of the river section of the River Yantra with a significant potential flood risk, the
potentially affected inhabitants at the building level, the spatial location of the sites from
the critical Infrastructure. The number and spatial location of Evacuation Assembly
Points (EAP), Evacuation Centres (EC) and Accommodation Places (AP) in the different
zones is determined on the basis of the criteria specified in Table.1
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Table. 1. Criteria for number and spatial positioning of evacuation sites
EAP
EC
Distance to main routes, km
✓
✓
Within the municipality borders
Within the flooded area borders, water depth
✓
Affected hydro technical Infrastructure (bridge)
✓
✓
Residents affected, number
✓
✓
Critical infrastructure assets, number
✓
✓
Nutrition organization
✓
Availability of water source
✓
✓
Heating capability
✓
✓
Medical and psychological help point

AP
✓
✓
✓
✓
✓
✓
✓
✓

The passport of the evacuation zone map of the city of Gabrovo at depth of flooding HQ
1000/0.1% is prepared on the basis of official statistics, received during the official
Census of the Republic of Bulgaria in 2011 It includes indicators showing the number of
children, elderly and sick people who, according to the Ordinance on evacuation and
dislocation are being evacuated with priority. In addition, there are indicators included on
the number of households that have their own transport and have villas and/or holiday
houses. It is assumed that these households will evacuate independently and need not be
included in the estimates.
The river section which is subject to research of the Yantra River is 8 km long. (Within
the boundaries of Gabrovo) The total number of potentially affected population is 3 858
inhabitants. A total of 19 critical infrastructure objects have been identified. Based on
these criteria, the river section is divided into 7 evacuation zones. (Fig.1)

Figure 1. Evacuation Zones of the city of Gabrovo at depth of flooding HQ1000/0.1%

According to the criteria in Table 2. 10 EAP, 10 EC and 2 AS are planned to be opened.
During the planning of the routes, it is considered which of the bridges built on the river
Yantra are flooded at depths of water HQ1000/0.1%.
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Evacuation site
EAP, number
ЕC, number
AS, number

Table 2. Number of evacuation sites in evacuation zones
I zone II zone III zone IV zone V zone VI zone
1,2
3,4
5
6,7
8
9
1,2
3,4
5
6,7
8
9
1
2

VII zone
10
10
2

The Passport of the evacuation zones map of Gabrovo is presented in Table 3.
Table 3. The Passport of the evacuation zones map of Gabrovo at depth of flooding HQ 1000/0.1%
Areas
I
II
III
IV
V
VI
VII
zone zone zone zone zone zone zone
Indicators

Residents/inhabitants affected, number total
Number of homes with a car
Number of homes with a villa or holiday house
Number of women
Number of people under the working age
Number of people over the working age
Number of persons with reduced working
capacity over 16 years

181
36
18
89
15
55
35

204
41
21
120
36
49
15

293
59
29
189
86
96
28

436
87
44
237
99
158
6

1225
245
123
754
134
258
36

82
16
8
45
5
24
12

1437
287
145
1308
265
439
45

CONCLUSION
As a result of the study a number of policy and institutional recommendations can be
formulated for improving evacuation planning in Bulgaria
- Plans for disaster protection, part of Floods under the DPA shall be developed on the
basis of the information from the hazard and risk maps;
- To develop a national methodology for the preparation of the population evacuation
maps in different scenarios (HQ 20/5%; HQ 100/1%; HQ 1000/0.1%);
- The disaster protection plans, part "flood" with the flood risk management plans and
the water management plans must be synchronized into the DPA and WA;
- The population evacuation maps to become a mandatory attribute of the estimates for
evacuation and dislocations;
- Plans for evacuation and dislocation must be prepared on the basis of the information
from the evacuation maps, which to become a mandatory attribute to them;
- To develop a mechanism allowing annual updating of the indicators for flood affected
populations applicable at different administrative and territorial levels – municipal,
regional and national. This will allow an annual update of the evacuation and recovery
plans.
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ABSTRACT
Increasing the share of renewable energy has become one of the key actions Romania has
assumed under the Europe 2020 strategy targets on climate change and energy (a.k.a.
European 20-20-20 targets). Romania benefits from a wide variety of renewable energy
sources (RES) - wind, solar, hydro, geothermal and biomass. Among the RES types, solar
resources have started to significantly contribute to the electricity mix. Thus, under the
rapid transformation and growth of the renewable energy sector, understanding the
impacts of Photovoltaic (PV) parks is essential to avoid the potential negative
consequences. Hence, the current study is seeking to assess the environmental and socioeconomic impacts of PV parks in Centre Development Region (CDR). The region is
located in the central part of Romania covering 14.3% of the country's surface and holding
nearly 12% of its population. It corresponds to the central and southern part of the
Transylvanian Depression and the surrounding frame of the Carpathian Mountains. The
evaluation relies on several environmental and socio-economic indicators. E.g. share of
PV parks/land use category /main soil type; distance to forests, waters, Natura 2000; no.
of jobs created during the construction/operation of the PV parks; the value of PV parks
investment; the impact on the local budget. For the current assessment, 44 PV parks were
identified and mapped covering a total area of 415 ha.
Keywords: solar energy; photovoltaic (PV) parks; environmental impact; Centre
Development Region (CDR), Romania
INTRODUCTION
Electricity is used in all fields of activity, from agriculture, to industry and services, thus
supporting economic development. At the same time, energy is important for the
population, since it guarantees its wellbeing. Due to the multiple use of electricity, the
demand is constantly increasing. For energy supply, researchers are looking for solutions
to streamline the use of resources but also new ways to obtain energy from renewable
resources. Geographers not only relate the complex process of low-carbon energy
transition offering concepts which allow us to assess the territorial impacts (location,
territoriality, unequal development, and the scale/level concept) [1], but also, they assess
the geographical process, involving the reconfiguration of the present patterns of
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economic and social activities [2]. Although up to now renewable energy has been
recognized more for its environmental and socio-economic benefits, in the recent
scientific literature there is a growing interest in evaluating the potential negative impacts
[3,4]. To cope with the risk of a negative impact, a series of studies and models on
electricity generation using solar energy have been carried out [5,6]. Each method of
energy generation and transmission affects the environment [7]. Clearly, conventional
generation options can damage air, climate, water, soil, wildlife, landscape, and increase
the level of harmful radiation. Renewable technologies are substantially safer, offering a
solution to many environmental and social problems associated with fossil and nuclear
fuels [8,9].
Solar energy technologies (TES) offer visible environmental benefits compared to
conventional energy sources, thus contributing to the sustainable development of human
activities. Regardless of the depletion of natural resources, their main advantage is related
to the low CO2 emissions. The use of TES have additional positive implications to the
environment in terms of: reducing greenhouse gas emissions (especially CO2, NOx),
preventing toxic gas emissions (SO2, particles), recovering degraded land, reducing the
transmission lines needed for electricity networks; improving the quality of water
resources [10]. The socio-economic implications include: increasing the regional/national
energy independence; providing significant employment opportunities; diversification
and security of energy supply; supporting deregulation of energy markets [7].
The transition to renewable energy sources is imperative to achieve global carbon
reductions and ensure future energy security. Only one technology, photovoltaic (PV),
has begun to make a significant contribution to the electricity mix in many countries. In
some cases, it has taken the form of large solar farms. The generation of photovoltaic
energy implies an impact on the ecosystems (applicable to large photovoltaic farms)
through the use of toxic and flammable materials (during module construction), reduced
health risks from manufacture, use and dismantling [7].
One of the first studies focused on the assessment of the potential impact of solar energy
was developed by [11]. In that paper, the author highlighted some important relationships
between the implementation of photovoltaic (PV) technology and the consequences for
the safety and health of people. Particular emphasis was placed on the indirect effects on
the labour market, as well as on the environmental consequences. In this regard, land use,
thermal and climate effects and emissions have been identified as relevant issues to be
evaluated. In [12], a balance of the positive and negative impact of photovoltaic solar
energy was defined by classifying the consequences into different classes: (i) land use
and landscape, (ii) infrastructure, (iii) politics, (iv) energy market, (v) industry, research
and development, education and (vi) public & marketing. More information about large
PV farms was given in [13]. The author described how photovoltaic systems can lead to
a high level of sustainability, compared to traditional energy sources, for both
construction and exploitation phases. The harmful effect could be highlighted for some
wild animal species. [14] stressed the risk of photovoltaic panels on the use of fertile areas
or the impact of technical equipment on the landscape. The public perception of
photovoltaic systems was investigated by [15] in Greece. [16] investigated the public
acceptance of photovoltaic solar energy in Spain through the role played by the media.
The impact on land use and natural ecosystems depends on specific factors, such as
landscape topography, the area covered by the photovoltaic systems, the type of land, the
distance from the natural areas or the sensitive ecosystems regarding the change of
biodiversity. The impact on the landscape is likely to evolve during construction through
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activities such as land levelling and transportation [7]. Moreover, applying a photovoltaic
system on arable land might decrease soil productivity [17,18,19,20]. In Romania, most
of studies on solar energy generally referred to climate parameters (i.e. solar radation)
necessary in assessing its potential [21,22,23,24], economic efficiency [25,26] or policy
context [27] for its valorisation. Recently, some regional studies have focused on the
environmental and socio-economic impacts of PV farms [28,29].
Increasing the share of renewable energy is essential to achieving the EU's climate and
energy goals, namely to reach 20% of its energy from renewable sources by 2020 and at
least 32% by 2030. However, Romania has already reached the 2020 targets and
undertakes measures to achieve the new target for 2030 in accordance to the provisions
of the Energy Strategy of Romania for the period 2007-2020 and of the Energy Strategy
of the Romania 2016-2030 with the perspective of 2050 [28,29]. Currently, the total
installed capacity of electricity is 19 GW, to increase to 22 GW in 2025 and to 25 GW in
2030, according to the estimates of the Integrated National Plan in the field of Energy and
Climate Change 2021-2030 (PNIESC). At the same time, the projections for the year
2030 foresee an increase of photovoltaic capacities of up to about 5 GW, from 1.4 GW at
present. This increase is estimated to be in line with the following plan (PNIESC): + 994
MW additional installed capacity in 2022 compared to 2020; + 1,037 MW additional
installed capacity in 2025 compared to 2022; + 528 MW additional installed capacity in
2027 compared to 2025; + 1,133 MW additional installed capacity in 2030 compared to
2027.
In Romania, it is estimated that, in the coming years, photovoltaic capacities will be
developed both in the form of medium-capacity solar parks, realized on degraded or
poorly productive lands, as well as in small, dispersed capacities, achieved by the energy
consumers who can make the transition to the prosumer (PNIESC).
In this context, the authors are seeking to exemplify, at a regional scale (i.e. Centre
Development Region), the environmental and socio-economic consequences of PV farms
focusing on the following main objectives: (1) identifying and mapping all PV farms in
Centre Development Region (CDR); (2) assessing the main environmental (on soils,
forests, roads, settlements) and (3) socio-economic (e.g. land use/cover, no. of jobs
created during the construction/operation; the value of investment) impacts of PV farms
based on relevant indicators, as well as on questionnaires surveys and interviews.
STUDY AREA
The region is located in the centre part of Romania covering 14.3% of the country's
surface and holding nearly 12% of its population. From administrative point of view, it
includes 6 counties (Alba, Braşov, Covasna, Harghita, Mureş and Sibiu) which are among
the most economically developed at national level. It corresponds to the central and
southern part of the Transylvanian Depression and the surrounding frame of the
Carpathian Mountains (Apuseni Mountains to the West, Eastern Carpathians to the East
and South-East and Southern Carpathians to the South). In relation to the variety of relief
forms, it displays various climatic and biopedological conditions with alpine, subalpine
and forest floors. The climate is temperate with oceanic influences and with relatively
abundant precipitation. Due to the orographic dam of the Carpathians, a topoclimate of
shelter prevails, with a high share of atmospheric calm (30-60%) [30] and relatively high
sunshine duration values [31]. In addition, the predominance of sunny and semi-sunny
slopes (over 55%) also supports sunshine values of up to 2000-2100 hours that can be
exploited as alternative energy source (Fig. 1). As a result, between 2012 and 2017, 44
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photovoltaic parks were built, with areas between 0.45 ha and 109 ha, unevenly
distributed according to different indicators, such as the sunshine duration, the relief and
land use/cover. Brașov County concentrates the largest number of photovoltaic panels
(34%), followed by Mureș (30%), Sibiu (23%), Covasna (7%), Alba (5%) and Harghita
(2%) Counties.
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Figure 1. Sunshine duration (A) and slopes exposure in CDR

Although the region concentrates 15% of the photovoltaic parks in Romania (the third
after South and North-West Development Regions), the sunshine duration is not the main
driving factor of their set-up. However, other factors that sustain and explain the
development of PV parks in the study area (e.g. land use/cover, slope exposure, land price,
the legislative context). Two main areas with PV parks were identified: the Transylvanian
Depression and Brașov Depression (Eastern Carpathians) (Fig. 2A). Of these, the
Transylvanian Depression offers the best conditions for PV parks location with over 60%.
The surfaces vary between 0.45 ha in Sibiu County and 109 ha in Brașov County,
occupying a total area of 415.3 ha. Most PV parks are located in Brașov County, but over
65% of them have surfaces under 10 ha; 84% of the PV parks have areas under 10 ha, and
only 4.5% are larger than 50 ha (Fig. 2B).
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Figure 2. PV parks distribution on relief units (A) and distribution and surfaces at county level

DATA SOURCES AND METHODS
Under the rapid transformation and growth of the renewable energy sector, understanding
the impacts of Photovoltaic (PV) parks is essential for preventing the potential negative
environmental and socio-economic consequences [7,12,28,29,32] Hence, the current
study is seeking to assess the impacts of PV farms in CDR, a region with significant
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conventional energy resources (it holds the highest reserves of natural gas in the country)
which is trying to move towards greener energy sources. The authors made use of spatial
and statistical data, but also information from field investigations (questionnaire surveys
and interviews) in order to combine quantitative and qualitative information for a more
accurate assessment.
The first stage was mapping the PV parks which was done using the satellite images
(Landsat 7 ETM and Landsat 8 OLI, 2018) and the records provided by the Romanian
Transmission and System Operator (TSO) Transelectrica (e.g. installed power of each PV
park, type of PV).
The second stage was to highlight the impacts of PV farms on the environment based on
a several statistical and spatial indicators [28,29]: the share/surface of PV farms at Local
Administrative Unit (LAU) level; the share of PV farms of each land use/cover category
(based on CORINE Land Cover 2012 and 2018); distance to forests, waters, protected
areas (SCI, SPA); share of PV farms of main soil types. Based on the resulted statistics,
the authors were able to identify the existing and the potential environmental impacts of
solar systems on specific environmental components.
The third stage was to assess the socio-economic impact in relation to the setting-up and
function of photovoltaic farms in the CDR. For this approach, several data sources and
methods were used, imposed by the diversity of the social and economic effects of solar
projects: county and local (e.g. County Statistics Offices, County Environment Protection
Agency, and mayoralties) and national (e.g. National Institute of Statistics and the
National Regulatory Authority for Energy) institutions. The great number of photovoltaic
farms (44 PV parks), the large scale of analysis (6 counties with different natural and
socio-economic backgrounds and diverse opportunities for investments and development
of the renewable energy industry, photovoltaic energy industry in particular), and the
regional and local specificities impose the need to complete the official and statistical
data by field investigations (carried out in the summer 2019). They were carried out in
the rural settlements where several categories of PV farms (in terms of size) were set-up:
very large and large (30 to 110 ha), medium (10 to 29 ha) and small (under 10 ha). Thus,
the field investigations were carried out in Ucea de Sus (Brașov County) and Miercurea
Sibiului (Sibiu County) for the first category, in Hoghiz and Hălchiu (Brașov County) for
the second category and in Ernei and Cuci (Mureș County) for the last category. During
the field investigations, a number of 24 interviews were conducted with the
representatives of the six mayoralties (mayors, local councilors in the fields of urbanism,
local economic and sustainable development). The interviews were focused on four
issues: (i) land use/cover changes, (ii) investments & new created jobs and (iii)
consequences for the local budget (types of taxes).
RESULTS AND DISCUSSIONS
PV farms could cause direct or indirect negative implications to the environment ever
since their installation to operation and then decommission [7,32] affecting almost all
environmental components (e.g. soils, forests, waters), also in relation to the proximity to
certain supporting infrastructure (i.e. roads) or settlements. Generally, PV parks are
located on productive agricultural land with fertile soils. It is also the case of CDR, where
50% of the PV parks have replaced high fertility soils, such as molisols and alluvial soils,
especially in Brașov and Sibiu Counties. However, over 25% of PV parks are built on
low productivity land, especially in Mureș and Sibiu Counties (Fig. 3), which is
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pinpointing a sustainable way of attributing economic value to lands with less
productivity.
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Figure 3. PV parks distribution on main soil types in CDR (A) and at county level (B)

Given that the region is rich in water resources, most PV parks (68%) are located less
than 1 km from the hydrographic network, and 84% are at less than 2 km. However, this
could draw several environmental consequences due to the thermal discharges or
accidental discharges of chemicals used to clean the panels [28,29,32]. At county level,
Sibiu, Brașov and Mureș Counties concentrate 61% of the photovoltaic panels that are
less than 1 km away from a water body (Fig. 4).
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Figure 4. Distance of PV parks to water bodies in CDR (A) and at county level (B)

Over 60% of the photovoltaic parks were built at distances of over 1 km from the
protected natural areas (Natura 2000 sites) and over 45% of them at more than 2 km (Fig.
5). In 2013, the counties in which the panels were placed in the perimeter of the protected
areas are Mureș (37%), Sibiu (25%), Brașov (25%) and Covasna (13%), but over time,
the distance increased, reaching 9 km in Brașov, in 2014. This proves a continuous
propensity to respect certain distances to protected areas aimed at minimizing impacts on
ecosystems and habitats.
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Figure 5. Distance of PV parks to Natura 2000 sites in CDR (A) and at county level (B)

In CDB, taking into account the large coverage with woodland (48.4%), 41% of the
photovoltaic plants are located at a distance of less than 1 km and 75% at a distance of
less than 2 km to forests (Fig. 6). The county with most panels built at a distance of less
than 1 km from the nearest forest is Mureș (50%). This is increasing the potential of forest
ecosystems of being affected by the solar systems throughout their entire development:
installation, valorisation, maintenance, repairing services.
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Figure 6. Distance of PV parks to forests in CDR (A) and at county level (B)
An important role in setting-up and exploiting PV parks is played by the supporting
infrastructure (i.e. roads) and settlements. Thus, distance to roads is important since
having a road nearby it enables the access to PV parks, but it can also lead to landscape
and habitats fragmentation through the access of the necessary materials or substances for
the PV installations into different environments, thus generating the negative impacts
[28,29]. In CDR, most of the PV parks were built at a distance of less than 500 m from
access roads, and 73% at a distance of less than 1 km. At the county level, most PV parks
located near access roads are in Sibiu and Mureș Counties favoured by the relief
configuration and land use/cover (Fig. 7).
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Figure 7. Distance of PV parks to national roads in CDR (A) and at county level (B)

The proximity to settlements generally has positive aspects; the closer the PV parks are
to the localities, the less is the impact caused by the transport of construction materials
on the environmental components. Over 35% of the PV parks are located at a distance of
less than 500 m from a locality, and over 25% are positioned at more than 2 km from a
settlement, closely related to the relief configuration. At the county level, in Sibiu and
Mureș Counties, 30% of the power stations are located at less than 500 m from a
settlement. In Brașov County, the rough relief caused most PV parks (67%) to be built
more than 1 km away from any settlement (Fig. 8).
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Figure 8. Distance of PV parks to settlements in CDR (A) and at county level (B)

Field investigations have shown that the main socio-economic effects of the PV parks
implementation in the selected six rural LAU could be summed up as: investments in
local rural economies, land/cover changes and the loss of farmland; very few jobs
opportunities and positive effects on the local budget.
Investments in local rural economies (the available data was for only 34 photovoltaic
farms in the study area). In CDR, the total investments rise up to nearly 267 mil. Euro,
topped by Brașov and Mureș Counties followed by Sibiu County (a large number of PV
parks with small and very small investments).
In Brașov and Sibiu Counties, the PV farms (in Miercurea Sibiului and Hoghiz
communes) cumulated a total of 63 mil. Euro. Only in Brașov County very large PV farms
were set-up (e.g. Ucea, 82.5 mil. Euro) (Fig. 9). Generally, there is a correlation between
the investment and surface; thus for a 1 MW an investment of 1.5 mil. Euro being
necessary. The large and very large investments in PV parks in the study areas (Ucea and
Miercurea Sibiului) are assumed by Chinese investors. As reveled by the field
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investigations, there are also Japanese (in Hoghiz), Portuguese (in Hălchiu), as well as
Romanian (in Cuci and Ernei) investors. The latter hold smaller investments.
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Figure 9. The investments in PV parks in CDR (A) and at County level (B)

Land use/cover changes and loss of farmland. The impact of PV farms on land use/cover
(LUC) depends on topography, the surface area they cover, or the land use type in relation
to land transformation (land use change) and land occupation (land use for a certain
period) [28,29]. In CDR, PV parks were mostly built on non-irrigated arable land (59%),
of which Bodogaia and Hărman covering the largest areas, 16 ha and 11.6 ha respectively,
but also on pastures (7 parks, of which Ucea - 126 ha is the largest), artificial surfaces (6
parks, of which Miercurea Sibiului with 58.71 ha, and Hoghiz with 27.34 ha) or complex
cultivation patterns (5 smaller parks, such as Dumbrăveni with almost 6 ha and Șura Mică,
with 5.5 ha) (Fig. 10). Setting-up PV parks on agricultural land (i.e. arable land and
complex cultivating patterns) will affect land productivity through the extraction of
valuable arable land from cultivation, ultimately resulting in soil degradation and crop
yields decline. However, using artificial surfaces to build PV parks might involve the
reuse of abandoned industrial or commercial built environment, which could be turned
into a positive land use transition.
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Figure 10. PV parks distribution on LUC categories in CDR (A) and at county level (B)

In Alba and Harghita Counties the three PV farms are set-up on non-irrigated arable land
and the other 23 PV farms from Brașov, Mureș and Covasna are set-up on valuable arable
land with mollisoils (34.6% of total non-irrigated arable land) and by other three soil
categories in almost equal shares (e.g. cambisoils, clay-alluvial and hydromorphic soils,
each with 11% to 15% of the total non-irrigated arable land). The six analyzed PV parks
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are located on three different LUC categories, i.e. non-irrigated arable land, artificial
surfaces and pastures (Tab.1).
Table 1. The PV parks selected as case studies - LUC and setting-up year
Case study rural LAU County
LUC
Set-up year
Miercurea Sibiului
Sibiu
Artificial surfaces
2013
Ucea
Brașov
Pastures
2013
Hoghiz
Brașov
Artificial surfaces
2013
Halchiu
Brașov Non-irrigated arable land
2014
Cuci
Mureș Non-irrigated arable land
2014
Ernei
Mureș
Artificial surfaces
2013

National legislation is a key driving factor of the photovoltaic energy industry in
Romania, also regulating the set-up of PV parks on different land use/cover categories
[33]. The Government Emergency Ordinance no.57/20138 provisioned that, starting with
2014, the number of green certificates accredited to PV energy producers to be reduced,
investors not being eligible to the support scheme if the PV parks are located on cultivable
agricultural land. Thus, the PV parks located in Ucea, Mirecurea Sibiului, Hoghiz and
Ernei were not affected by this legislative provision, while the other two PV farms
selected as case studies were impacted by the cutting down of green certificates. In the
selected case studies, the land used to hold the PV parks was bought from local farmers
(e.g. Miercurea Sibiului, Hoghiz, Ernei) or granted from the mayoralties’ available land
(e.g. Ucea, Hăchiu, Cuci). It is important to mention that during field investigations, the
information about the values of granted land and financial transactions were very difficult
to obtain, probably because of the fact that generally the financial issues related to local
economies are considered ”delicate” topics. Only in Ucea, the interview has revealed that
for 25 ha land covered by the PV parks 6,250 euro/ha/year is earned. Nevertheless, it can
be estimated that those lands produce significant amounts of energy being covered by a
high number of solar panels (e.g. 15,500 in Chirileu and 13,500 in Sângeorigiu de Pădure,
both in Mureș County). The installed power, which is related to the land used for the PV
farms (for 1 MW installed power, 2.4 ha are covered by solar panels), varies between 0.9
MW (Miheșu de Câmpie, Mureș County) and 55 MW in Ucea. As revealed by Fig. 11,
the largest number of PV parks has an installed power ranging between 3 MW and 5 MW.

Figure 11. The installed power in photovoltaic farms located in CDR
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Emergency Government Ordinance 2013. Internet: https://lege5.ro/ (14.1.2019)
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The issue of labour force employed for the implantation and function of a PV park is an
important one, since green employment is one of the most important dimensions of the
transition to the low-carbon economy. In this context, local studies on the employment of
locals in activities related to green investments (i.e. PV parks) reveal the short-term
positive impact in terms of small number of employees and low qualification. Thus, some
aspects revealed by the field investigations are that most new created jobs had only a
temporary character (during the construction of PV parks) and most of low-and mediumskilled jobs are taken by local community members. In Miercurea Sibiului, Hoghiz,
Hălchiu and Cuci communes the interviews shown that during the operation of PV parks
only one or two locals were employed, as guardians for park protection. Thus, at local
level, the impact on labour employment is insignificant (e.g. in 2018, the total population
employed in Ucea counted 228 persons and the unemployed persons were about 20,
compared with only 2 workers employed for the guard of the PV farm protection).
The field investigations have also shown some positive impact of the initial investment in
PV parks on the local budgets. Interviewing the local authorities from Ucea we found that
taxes were perceived on land concession for the implementation of PV parks, on land sold
to investors for implanting solar projects, on building licenses, tax on land, tax on special
buildings and a special tax on the installed operation power of each solar project (Fig.
12).
PV PARK
INVESTMENT

Duties

Taxes
Local budget

+

+

* Taxes for acquisition
building approval
*Concession taxes
* Land transaction taxes

* Duty on land
* Duty on special buildings1
* Duty on operating power

1 according to EGD 2

no. 139/2004, the
special buildings tax share is 1.5%

A supplemented
local budget

Figure 12. Investments in PV parks and the surplus to the local budgets

CONCLUSIONS
The rapid transformation and growth of the solar energy industry is a generous research
topic. Studying and understanding the positive and negative impacts of PV farms on
natural and socio-economic environments being essential to maximise the positive effects
and preventing or/and minimising the potential negative consequences.
Overall, the general opinion on the setting-up of photovoltaic parks in the targeted six
case studies is a positive one but it doesn’t seem based on realistic and conscious
information about both positive and negative effects. The local authorities and
communities are very content with the implantation and operation of PV farms in their
own settlements; however not being too sensitive to the visible negative effects (e.g. the
loss of valuable arable lands) and to the potential future impacts on local natural and
socio-economic environments. For instance, none of the interviewed local authorities
bring up the existence of an action plan or strategy for the reintroduction in the
agricultural circuit of the lands that are currently covered by the solar park installations,
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knowing that the lifetime of solar panels is about 25-30 years (on average), or even shorter
according to [34].
In order to provide a general picture of the environmental and socio-economic impacts of
PV parks in Centre Development Region, the authors computed a solar electric footprint
to summarise the findings of the current study. According to [35,36], the solar electric
footprint is defined as the land area required to supply all end-use electricity from solar
photovoltaics, related to inhabitants. Thus, this indicator shows the direct relation
between (1) the locals, who are supposed to be the first beneficiary of the solar energy
produced by the PV parks located in a certain rural or urban settlement, and (2) the
different category of land necessary to supply electricity from a PV park. As a result, this
indicator could support the idea that for this type of renewable energy to be more
environmentally friendly and more sustainable, the PV farms should be produced and
consumed locally [37]. In the study area, the values of the solar electric footprint register
values varying from 0.74 sqm/inh. (Sfântu Gheorghe) to 534.3 sqm/inh. (Ucea). The
general analysis of CDR vs. the in-depth examination of each PV park reveal that,
compared to the average solar electric footprint value of 8.9 sqm/inh./entire study area
(2018), individually, almost a half of PV parks had higher values. Some PV parks
overcome the regional average to six times (e.g. Secuinei), thirteen times (e.g. Miercurea
Sibiului) and fifty-one times (e.g. Ucea) (Fig. 13). Those photovoltaic farms are to large
compared to the locals needs and to the true economic and environmental loss of arable
land covered by the solar panels.

Figure 13. Distribution of solar electric footprint values in Centre Development Region

In Romania, Centre Development Region including, the development of photovoltaic
energy industry through PV parks was a trend driven by the requirements of the national
and EU policies and legislative provisions. However, the local analysis reveals some
aspects that are hidden by the national studies and even by the regional ones. Thus, these
too large surfaces covered by numerous photovoltaic farms are shown at their true
dimension only by case-study and complex investigations, such as those approaching the
environmental, social and economic aspects related to the setting-up of photovoltaic
farms.
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ABSTRACT
When the radiocesium method (detection of the Chernobyl origin cesium-137
radioactivity) is applied to determine soil losses on arable slopes during the postChernobyl period, the problem can be introduced as the benchmarking of the cesium
(cesium-137) deposit measured in Bq/kg. The quantitative assessment of the soil runoff
and runoff intensity is based correspondingly on computational models, which describe
dependencies between the changes in the cesium deposit and the runoff parameters.
Determination of the cesium deposit have to be carried out over the entire depth of the
isotope penetration along the soil profile. However, our studies have shown that in the
area of arable gray forest soils (in areas of outwashed soils of thalwegs and watershed
surfaces) it is possible to determine the soil runoff intensity using data on the cesium
deposit in the 0-20 (0-22) cm arable horizon.
We are describing the results of the accuracy estimation in the case of cesium specific
radioactivity determining using the arable horizon soil samples. Comparison of the
specific radioactivity of cesium in the 0-20 cm and 0-50 cm horizons shows that only in
the accumulation zones the unaccounted part of the cesium deposit (deposit in under the
20 cm horizon) can achieve 32.8%. In the areas of outwashed soils this unaccounted part
is not exceed 16.2%. Therefore, the specific radioactivity of gray forest soil (sampled in
the thalwegs in a 0-20 cm horizon) can be used to estimate soil losses due to erosion on
arable slopes.
Keywords: Soil Runoff, Surface Erosion, Radiocesium Method, Arable Horizon, Soil
Sampling
INTRODUCTION
Radiocesium method is explored and applied to the study of soil runoff regime and soil
losses on arable areas during recent decades, since Chernobyl accident brought significant
artificial-origin cesium pollution in upper horizons of soil cover. The cesium deposit
measured in Bq/kg in particular sample of soil material can be compared with background
radioactivity to estimate the intensity of soil outwash [4], [7], [8], [9], [10]. Our
investigations provided in a couple of years are focused on study of the cesium
redistribution in soil cover on arable area and its interdependencies on soil runoff amount
in the regions of the central part of European Russia.
The study area (ground test site) is located in Orel region (central part of European
Russia), to the north-west direction from Orel city (53°0'2.33"N, 35°57'35.10"E). The
area is covered by arable lands, and can be characterized as the territory with high soil
erosion risk.
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DATA AND METHODS
To assess possible soil runoff estimation error that appears due to the lack of specific
radioactivity accounting for the cesium under-arable horizon (20-50 cm) we compared
intensity of soil runoff at the points using data collected on 0-50 cm soil horizon (horizon
where the whole cesium deposit is accumulated) and on the 0-20 cm arable horizon. A
comparative analysis of the cesium content in 0-20 cm horizon and deeper horizons was
carried out then.
Digital Elevation Model (DEM) was derived from the topographic map of a 1:10,000
scale to ensure topography heights assimilation in further estimations and modeling. The
spatial resolution of DEM and derived maps is 10 m/pix. Particularly, the catchment area
[2] and profile curvature [3] gridded maps were produced basing on DEM data.
Catchment area map reflects at each grid cell a potential area appeared to be the source
of soil washed out of the area and collected in a cell location. Positions of the ancient
ravine thalwegs are well identified on catchment area map by the local extrema values.
Soil sampling was carried out in layer-by-layer manner in the thalwegs of the ancient
ravines marked on catchment area map and in the thalwegs of modern streams formed in
plowing furrows after plowing. These modern streams are identified clearly during the
in-situ survey and sampling, and play significant erosion role on arable slopes together
with ancient ravines.

Figure 1. Fragment of the catchment area map (dark stripes of ancient ravine thalwegs over with bright
tails that identify ravine origins unable to be recognized visually during in-situ observations) – on the left;
A fragment of satellite image of the study area (dark stripes highlight ancient ravines) – on the right
(image © Google Earth); black curves are the isohypses

Soil sampling locations were selected accordingly to the erosion network structure on
the study area (Figure 1). Point 244150 was allocated in the lower part of ancient ravine
thalweg (at this point ancient thalweg is crossed also by a modern stream formed in the
plowing furrow). Points 244151-244153 and 244155-244157 were allocated in the
thalwegs of modern streams formed in plowing furrows. Point 244154 was allocated on
the watershed.
RESULTS AND DISCUSSION
Results of in-situ data analysis presented in the Table 1 show that the unaccounted part
of the cesium deposit stored in soil horizons deeper than 20-22 cm does not exceed 20%
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in the washout zones (convex slopes with positive or very small negative values of the
profile curvature [6]). In other words, unaccounted part of the cesium deposit remains
within the measurement error.
Table 1. Soil runoff in thalwegs formed in plowing furrows on summer-autumn of 2015
Specific
Specific radioactivity of
Soil runoff
Sampling Class of soil runoff intensity radioactivity of cesium-137 in soil horizon
intensity,
point
/ Relief profile curvature
cesium-137 in 0under the 20 cm, Bq/kg /
ton/ha
number
value*
20 cm arable soil percentage in full cesium-137
per year
horizon, Bq/kg deposit at a sampling point, %
244150
Outwashed / -0.003 2
112.3
37.2 / 12.0
28.8
244151
Strongly outwashed / 0.002 3
29.9
0.0 / 0.0
63.8
244152
Strongly outwashed / 0.002 3
42.4
13.7 / 16.2
58.5
244153
Outwashed / -0.0004 1
82.8
30.8 / 4.0
41.3
244154
Inwashed / -0.0003
119.0
116.2 / 32.8
25.9
244155
Outwashed / -0.0002 1
60.6
6.23 / 9.3
50.8
Outwashed, degraded, at
244156
94.0
36.3 / 16.2
36.6
watershed / 0.0004 3
3
244157
Outwashed / 0.0005
70.9
6.78 / 4.6
30.2
* Negative values of profile curvature generally mark inwash (accumulation) zone, while positive mark
outwash zone; 1 – small negative values of profile curvature mark – plain or low-concave area;
2 – accumulation zone (concave area) crossed by modern stream (aggressive erosion structure);
3 – outwash zone (convex area).

Only the sampling point 244154 showed that the cesium content in the horizon deeper
than 20 cm was estimated as 32.8 % of the total cesium deposit. However, this sampling
point is located in the watershed zone (Fig. 1). The negative value of the profile curvature
(-0.0003) and the position on watershed are indicate the surrounding of the sampling point
to be local accumulation zone. Slightly concave surface and small slope gradient cause a
small flow energy. The stream forms a thalweg here, but energy of the stream is not
enough to wash soil out. The soil at sampling point 244154 pan be classified as inwashed
or outwashed-inwashed. Soils of the watershed surface can be denoted also as degraded
[5], while in the conditions of a horizontal flat surface the soil is plowed deeper and has
no inwash from upper slope sections, so the organic material is washed out with higher
intensity.

Figure 2. Distribution of cesium-137 radioactivity values by soil horizons in the stream thalweg at
sampling point 244151 – on the left; Dependence of soil runoff (outwashed layer in cm) on cesium137specific radioactivity at the locations of layer-by-layer soil sampling in 2015 (samples collected in
zones of degraded soils are excluded as violating the data series homogeneity) – on the right

Positive profile curvature values at sampling point locations (from 0.0005 to 0.002)
identify convex slope sections and outwashed soils. All other sampling points with
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negative profile curvature (from -0.0002 to -0.0006) are located on the slope not on the
watershed, but can be classified also as outwash zone markers, as the values of the profile
curvature being negative have very small absolute values. Consequently, the surface at
these points is almost flat or very slightly concave. Particularly, table analysis shows that
outwashed soils are formed on the convex slope sections, and at the slope base in the
accumulation zone where modern stream formed in the plowing furrow intersects the
ancient ravine (sampling point 244150).
Figure 2 shows an example of cesium radioactivity distribution diagram by 2 cm soil
horizons at sampling point 244151. The diagram shows that 16 cm of the 20 cm arable
horizon was washed out. Unaccounted cesium deposit in horizons under the 20 cm is
estimated as 2 % of the total deposit at the point. Consequently, we can estimate the
dependence of the washed soil layer (in cm) on the specific radioactivity of cesium in the
0-20 cm soil horizon.
The dependencies shown in Figure 2 allow to consider the specific radioactivity of cesium
measured in the 0-20 cm arable soil horizon as a compatible when estimating soil runoff.
Consequently, we can apply so-called proportional model [9] to compute soil runoff
intensity:
𝑅 = 10 ∙ 𝐵 ∙ 𝑍𝑝 ∙ (𝐴 − 1)⁄(𝑡 − 𝑡0 )

(1)

Where, R – soil runoff intensity in tons per hectare per year; B – gray forest soil [1] density
(1110 kg/m3); Zp – arable horizon thickness (0.2 м); (t-t0) – number of years passed from
Chernobyl accident till soil sampling; A – the ratio of cesium-137 radioactivity in the
integral soil sample to background radioactivity (background or reference radioactivity
value was estimated as 180 Bq/kg that is mean cesium-137 radioactivity on the block
elevations at the watershed of southern exposure slope); 10 – kg/m to ton/ha conversion
coefficient.
Since the highest rates of soil radioactivity in the pre-Chernobyl period did not exceeded
10 Bq/kg, the accounting of military origin cesium can be excluded from computations
[4].

Figure 3. Interdependence of soil intensity estimated using integral and layer-by-layer radiological
analysis of soil samples

Allocation of an outwashed soil layer in diagrams equal to the one shown in Figure 2 (we
have 20 layer-by-layer soil samples collected in 2015 in the study area described) allowed
us additionally to compute the soil runoff intensity at the sampling point locations using
the Equation 2:
𝐼𝑡𝑜𝑛/ℎ𝑎 = 𝐼𝑚/𝑦𝑒𝑎𝑟 ∙ 10000 ∙ 1110
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Where, Iton/ha – soil runoff intensity in tons per hectare per year, computed as a quotient
of the outwashed soil layer height (16 cm in Fig. 2) division for the number of years from
1986 to 2015 (27 years); 10000 – square meters to hectares conversion coefficient; 1110
(kg/m3) – gray forest soil [1] density.
A high correlation between outwashed soil layer value at the sampling point and specific
radioactivity of cesium in the soil sample (0.98 for measurements presented in Figure 2)
resulted in a high correlation between the intensity of soil runoff estimated using
Equations 1 (basing on specific radioactivity of cesium in the 0-20cm soil horizon) and 2
(basing on results of layer-by-layer radiological analysis of soil sample) – Figure 3, The
correlation value is 0.96.
CONCLUSIONS
Arable soil horizon (0-20 cm) is used to collect radiological and agrochemical samples
when providing agricultural monitoring. For the soil outwash area (zone of a convex or
very slightly concave relief surface), understatement of the cesium-137 deposit in an
integral soil sample collected in 0-20 cm soil horizon does not exceed 20%. Therefore, it
is possible to use soil samples collected in this horizon (horizon of maximal penetration
of cesium-137) when providing mass sampling in stream thalwegs formed in ancient
ravines and plowing furrows to assess the intensity of erosion processes. In the
accumulation zones, errors will exceed 20%; however, the task of soil runoff assessment
is not set usually in these zones.
In accumulation zone at the slope base, the streams can cross and erode sediment plume.
In such cases, the soil runoff intensity in thalwegs of these streams appears almost the
same as in the convex sections of slope.
Additionally, the dependencies for a watershed section of the arable slopes (where
degraded soils are presented) have to be explored in future.
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ABSTRACT
A number of methods have been developed in hydrological practice to calculate
maximum runoff. However, many of them are highly uncertain of the results obtained
due to the poor quality of the maximum water quantity data. The challenge is also to
calculate the maximum runoff in watersheds for which there are insufficient and / or no
observations at all. Such is the case with the catchment area of the Skat River, where
during the period 3.08. - 7.08.2014 catastrophic flood occurs. As a result, the town of
Mizia was flooded, material damage was caused, dozens of houses were completely
destroyed, and two people were killed. The hydrometric station near Mizia is also carried
away from the water. In this connection, the purpose of this publication is also to calculate
the maximum water quantity of the high wave that caused the flood of Mizia in the
absence of high wave data.
To achieve this goal, an integrated GIS with hydraulic calculations approach is applied,
allowing the reconstruction of the actual flooded area outside and within the boundaries
of Mizia. The reconstruction of the flooded area was carried out on the basis of a total of
29 landmarks taken with a GPS device. In the absence of landmarks, the flooded area was
reconstructed using a satellite image from 14.08.2014, taken by the Landsat 8 satellite.
The main results of the study are the reconstructed and modeled floodplain, the calculated
volume and the maximum runoff of the high wave flooded the town of Mizia.
Keywords: GIS approach, maximum runoff, flood, Mizia, Bulgaria
INTRODUCTION
In the hydrological practice, a number of methods have been developed to calculate the
maximum runoff. However, many of them have a high degree of uncertainty about the
results obtained due to poor quality data on maximum water quantities. It is also a
challenge to calculate the maximum outflow in catchment for which there are insufficient
and/or no observations at all. Such is the case for the catchment area basin of the river
Skat which is the subject of research and where during the period 3.08 – 7.08.2014 a
catastrophic flood occurs. As a result, the city The Mizia is flooded, there are two human
casualties, material damages, and dozens of houses are completely destroyed. The
Hydrometric station in the town of The Mizia is also blown off by the water. In this regard,
the purpose of this publication is to calculate the parameters of the high wave (maximum
water quantity and volume) that caused the flooding of the city of Mizia in the absence
of data on the high wave itself. For the purpose of the subject the application of an
integrated GIS and hydraulic calculations approach, by which to determine the water
quantity and volume, thus able to provide at least 90% compliance with the
actual/reconstructed flooded area.
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MATERIALS AND METHODS
Integrated GIS approach with hydraulic calculation includes the following stages:
Creating a digital elevation model (DEM) within reach of the city of Mizia,
Reconstruction of the flooded area in GIS at the town of Mizia during the flooding
3.08.2014-5.08.2014; Preparation of hydraulic model applicable to the conditions of the
pool of the river Skat in the region of Mizia. [3] For the creation of the DEM of the town
of Mizia with satisfactory accuracy, all available sources of information are used: a digital
cadastral map of the city of Mizia in М 1:1000; topographic map in scale 1:5000; Digital
elevation model generated by filming of the Orthophoto card of Bulgaria in 2011. – Unit
2, Unit 7 and Unit 8; Information from direct geodesic filming of the transverse profiles
and hydro technical facilities of the river Skat along the city of Mizia. The relief of the
river valley was recreated on the basis of the information from the geodesic filming of
the transverse profiles of the river. Furthermore, the DEM is supplemented with
information about the geometry of the various/separate hydro technical structures in the
river section, subject to the study. A total of 42 transverse profiles were captured
(including 4 of them on bridges and 38 profiles which outline the peculiarities of the
riverbed). [1] The existing railway lines and roads of the Republican road network, as
well as the dyke of river Ogosta, are modeled. (Fig. 1)

Figure 1. Diagram of the captured transverse profiles of the river Skat at the town of Mizia

For the reconstruction of the flooded area of the town of Mizia the altitude data and the
coordinates of a total of 29 GPS-captured pinpoints were used; A helicopter-made photo
of the flooded area of the town of Mizia; Orthophotmap of Bulgaria, filming 2011; Digital
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Elevation Model (DEM); Satellite image of the flooded area, located north of the town of
Mizia.
The process of reconstruction of the flooded area in the section of Voyvodovo – Town of
Mizia (right and left of the main road in the direction of Voyvodovo – Mizia) includes
several steps: Implementing of the GPS-pinpoints in GIS; Specification of the location of
the landmarks on the photos taken from the helicopter; Clarification of the location of the
landmarks on the Orthophotocard in the area of the river spill during the flood;
Comparison of the captured altitude of the GPS landmarks and the generated digital
elevation model (DEM). (Fig. 2)

Figure 2. Specifying the location of the landmarks

Hydraulic calculations have been carried out for the calculation of the maximum runoff
of the high wave, inundated the town of Mizia. They have been implemented with the
help of 1D Matematic Model HEC-RAS (Hydrologic Engineering Center – River
Analysis System) version 4.1. developed by the U.S. Military Engineers Corps. The
model allows the calculation of a number of hydraulic parameters of the current, such as
the depth of the current (the elevation of the free water surface), the width of the water
mirror, the energy line elevation, the slope of friction, the speed of The current, the critical
depth (the elevation of the line of critical depths), the volume of water under the calculated
profile and the hydraulic regime in which the water flow is moved in each examined
section.
RESULTS
Created digital elevation model
DEM of the town of Mizia includes a river section with a length of 14.5 km and at a
distance of about 500 m on both sides of the river Skat. Using the "Topo to raster" tool
based on the created vector data , a digital elevation model (DEM) is generated with a
cell size of the bitmap 1 m. (Fig. 23) For the purpose of this publication, both raster (grids)
and TIN digital elevation models have been generated.
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Reconstructed flooded area
On the basis of the listed sources the flooded area during the flood (from 2.09.20143.09.2014) is reconstructed. (Fig. 3)

Figure 3. Reconstructed flooded area (3D) in the section Voyvodovo – Town of Mizia.

As there is no information (captured landmarks and photos) for the flooded area north of
the city of Mizia (along the dug dyke of the River Skat), it was reconstructed with the
help of a satellite image from 14.08.2014, taken from the Landsat 8 satellite. The satellite
image has a spatial resolution of 30 m (i.e. pixel 30 m). The final reconstruction of the
flooded area, located between the corrections of the rivers Ogosta and Skat and outside
the urbanized territory of town Mizia is carried out using the generated DEM. (Fig. 4)

Figure 4. Satellite image of the flooded area located north of the city of Mizia from 14.08.2014

The total reconstructed flooded during the flood area was 8.9 km2.
Calculating the depth of flooding
The reconstructed continuous water surface is crossed with the topographic surface,
represented by the digital elevation model (DEM). Previously, a continuous water surface
was converted into a symmetrical TIN network, on the basis of which the difference
between the water level and the elevation of the terrain was determined. Positive values
represent the areas that are flooded, the negative and zero values represent the unflooded
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(dry) areas. The resulting image actually represents the depth of flooding in the region of
the town of Mizia (Fig. 5).

Figure 5. Depth of flooding in the region of the town of Mizia

On the basis of information given by eyewitnesses of the flood and the digital cadastral
map of the city of Mizia a calibration of the reconstructed flooded area and the calculated
depth of flooding with the actual flooded area and measured area during the flood depth
of pouring had been carried. The comparison between the reconstructed and the described
flooded area (information from the eyewitnesses of the flood) flooded area and depths
indicate almost complete coincidence. (Table 1)
Table1. The flooded quarters and streets of testimony
Inundated streets and quarters
A strong current between the streets "Dafina Cherkaska" and "Milin kamyk" continued on
"Sergei Rummyantsev".
The neighborhood between the streets "Sophrononius Vrachanski", "Lyuben Karavelov",
"Georgi Dimitrov" and "Milin Kamak" was flooded, second significant in its size flooded area
On my arrival on the road between the village of Krushovitsa and the village of Voyvodovo
the road was flooded with a depth of 70 cm and from there it could have been crossed only by
heavy machinery.
On my entry into the city the area from St. "Slivnitsa" to the school was also flooded.
De facto the city was blocked – from St. "Petar Atanasov" from the bridge to the warehouses
for secondary raw materials – from 1.0-1.5 m.
There was Less water on the streets "Hristo Yakimov", "Veslets", "Volov" where there were
blocks of flats from 1 to 6 and the cellars were flooded and maybe about 0,30-0,40 m of water
on the sidewalks.

Depth,
m
4
1,5
0,7

1,0-1,5
0,300,40

Calculating the volume of the high wave
The volume of the high wave is calculated using the Polygon Volume tool, which is found
in the 3D analysis of ArcGIS, version 10.3. The calculated volume is 30.5 million m3.
According to the witnesses’ evidence, the area thus reconstructed (8.9 km2) was
completely flooded from 00 h of 03.08.2014 to 12 p.m. of 05.08.2014. Therefore, the
volume of the high wave is estimated at 76.24 million m3. According to letter 703604/13.08.2014 (Irrigation systems JSC), 03.08.1014, the dyke of the correction of
Ogosta River was cut. The water level of the space between the two rivers and that of the
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river Skat are leveled and 20-25 m3/s start to drain into Ogosta river. For the period from
12.00 h on 03.08.2014 to 12.00 h on the 05.08.214 about 4.59 mln. m3 are drained into
the Ogosta river. Тhus, the volume of the high wave, formed from 00.00 pm at 03.08.2014
to 12.00 h of 05.08.2014, is estimated at 80.83 million m3.
Created hydraulic model
For the calculation of the maximum runoff of the high wave a one-dimensional hydraulic
model (1D) is adapted. The area of study is L = 8 600 m long and covers the area south
of Mizia to the confluence of the Skat River in Ogosta River – to the north. In this section
the riverbed has a small slope which moves around I = 0.001 and less in certain sections.
The coefficient of roughness is n = 0.067 for riverbed type: Overgrown, unequal, winding
river. In order to build the model with maximum accuracy and to obtain maximum
plausible results, additional factors influencing the current are taken into account. Using
the hydraulic model, stationary simulations were performed in various water quantities:
Q1 = 700 m3/s; Q2 = 800 m3/s; Q3 = 900 m3/s; Q4 = 1000 m3/s. A map of the flooded areas
is drawn up for each individual stretch on the basis of the obtained values. Hydrographs
of the water quantities in the transverse profiles of the model, velocities of the current, as
well as a number of other parameters are obtained as a result of the calculations. [3]
DISCUSSION
The parameters of the high wave which flooded the city of Mizia and calculated by the
GIS and the hydraulic calculation approach are summarized in table 2. The analysis of
the results shows that the best match between the modelled and defined by the GIS
approach flooded area is obtained with a maximum water quantity of 1 000 m3/s. In this
case, the modelled flooded area constitutes 83.2% of the area defined by the GIS
approach. The difference between the two areas occurs as a result of the fact that the
hydraulic model only covers the urbanized territory of the city of Mizia, while the
reconstructed through GIS area, also covers a territory north of the city of Mizia (along
the dyke dug on 02.08.2014 at the river Skat).
Table 2. Analysis of the results of GIS and hydraulic calculation approach
Basic parameters obtained by
Basic parameters obtained
hydraulic calculations*
through GIS calculations
3
q[m /s]
Total Flooded
Total Water
Total Flooded
Total Water
Area [кm2]
Volume[10 6m3]
Area [кm2]
Volume [106 m3]
1 700.00 7, 1
19. 9
8,9
30,5
2 800.00 7, 3
22. 5
8,9
30,5
3 900.00 7, 3
24. 2
8,9
30,5
4 1000.00 7 ,4
26 .1
8,9
30,5
* The hydraulic model was developed by Hydrogeomplekt, LTD within the framework of complex
expertise

When comparing the two areas (modelled and calculated by GIS) only within the
boundaries of the city of Mizia, the overlap is greater than 90%. Thus, the specified
maximum runoff of the high wave corresponds to the depth of flooding HQ 10,000/0.01%. [2]
(Table. 3)
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Table 3. Maximum dimensional water quantities for HMS Skat river at the city of Mizia
T
P
Qmaxp Q-95% Q+95
year
%
m3/s m3/s
m3/s
10000 0.01 933
243
1625
2000 0.05 603
202
1004
1000 0.1
491
181
801
200
0.5
290
131
449
100
1
228
111
338
50
2
170
91
248
20
5
112
67
157
10
10
77
50
105
5
20
49
34
64

CONCLUSION
As a result of the applied integrated GIS approach and hydraulic calculations the
following conclusions can be drawn
- The flooded area of the town and it’s surroundings was reconstructed with a high
degree of credibility as regards the flood which manifested on 03.08. – 07.08.2014;
- The volume of the high wave is determined. The instantaneous volume is calculated
in the range 26.1 – 30, 5.106 m3. Thus the volume of the high wave formed from
00.00 am on 03.08.2014 to 12.00 h on 05.08.2014 is estimated to be 80.83. 106 m3;
- On the basis of the reconstructed flooded area a 1D hydraulic model is adapted in
which the best compliance is sought between the reconstructed and modelled flooded
area. Simulations in various water quantities indicate that such compliance is achieved
by Q = 1000 m3/s. This water quantity corresponds to the water quantity with the
probability P = 0.01% (recurrence period 10 000 y.);
- In this way the integrated GIS and hydraulic calculations approaches is determined
and the maximum outflow of the high wave – Q = 1000 m3/s;
- Depth of flooding in the urbanized part of the town of Mizia is in the range 4 – 4.7 m,
and in the non-urban area part it reaches about 6.0 m.
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ABSTRACT
Medical geography and medical cartography have a long history. These domains cover
both the tasks of retrospective monitoring and analysis (e.g., human population health
monitoring, medical infrastructure development and availability assessment, etc.), and
operative identification and management of emergencies (e.g., monitoring of epidemics
development and infectious diseases spread). The same problems can be attributed also
as the classical issues of Geographical Information Systems (GISs) implementation into
applied domains. At the same time, implementation of particular geospatial facilities and
technologies when such monitoring is performed on a city or municipality scale has its
own specific, and always turns out to be significantly dependent on the architecture and
technology of the health management system in a given city (or municipality).
Our research is devoted to the investigation of the possibilities for GIS-based support of
medical administration and planning on a city scale and performed on the example of
Saint Petersburg city (Russia). Basing on the medical data collection system developed
and used by Saint Petersburg medical administration, we are working on the design of a
GIS-based monitoring system prototype that can be used for infectious diseases
monitoring, and can allow accumulation of georeferenced medical data, study of
spatiotemporal dynamics of disease rate, and disease patterns identification. Currently we
are identifying challenges and problems allocated at the system conceptualizing and
design stage. Medical data integration into GIS database is discovered in the paper.
Keywords: Medical Cartography, Infectious Disease, GIS-based Monitoring,
Geocoding, Geospatial Databases
INTRODUCTION
Possibilities for geographic interpretation and geospatial (GIS-based) analysis of medical
data in general [1], [2], [11], [12] and infectious disease data in particular [4], [5], [7] for
decades compose an one of popular research topics, which is discussed and discovered
by geographers, cartographers and GIS specialists. There is great potential in GIS
application to the domain of health care. However, graphical (and particularly
cartographic) facilities for medical data representation remains limited and undeveloped,
due to the complexity of medical data (while a long list of health parameters can be used
generally to characterize situation, and the statistics is dynamical in time and space).
Many authors recognize GISs as an effective instrument for retrospective [3], [6], [10]
and operative [8], [9] medical data analysis and complex representation, but medical
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(health) map usually appears to be quite simple in the meaning of used cartographic
techniques.
On the other hand, simplified data representation can be valuable to ensure decision
support made by non-cartographer (medical specialist). In this plane, it is an issue how to
synthesize and generalize initial medical data series to provide clear and valuable data
visualization. This issue assumes that data have to be well-structured to be applicable for
deep analysis, complexing and consequent estimation of synthetic metrics for medical or
epidemiological (for instance) conditions.
Our study is at an early stage and aimed on support of epidemiological monitoring of the
Saint Petersburg city territory, while the geospatial analysis and cartographic
representation generally not used and are almost not familiar to involved medical
specialists. Preliminarily provided experiments were conducted on city district medical
statistics dataset (Admiralteysky district data were used), which incorporated
depersonalized data on tuberculosis, hepatitis and HIV (Human Immunodeficiency Virus)
incidents referenced by carrier ID, time and postal address (included the house numbers,
but not flat numbers). Experiments shown that the issue of common cartographic
representation of these three infectious diseases data on the city (city district) scale is
accompanied with a number of obstacles, due to the dynamics in time and spatial
inhomogeneity. In addition to this, probably more significant issue is the data
reprocessing (at the into-GIS loading stage) and structuring, while results of these
operations are extremely valuable in the meaning of correctness and flexibility of
cartographic representation refinement.
Regarding this, initial problem consists in georeferencing of the medical data. Problem
context is composed by diversity of initial data structuring, need of address geocoding
while integrating into GIS, and ambiguity of geometry type selection that is used to
visualize data on the map. Medical staff involved in initial medical documents formation,
data depersonalization and preparation for into-GIS loading, generally may have no clear
understanding of full data processing chain, especially in the meaning of postal address
structuring. So in general case, dataset collected from medicals cannot be processed and
incorporated into GIS directly.
Most common errors are:
1) Grammatical errors (unavoidable for large amounts of data);
2) Addressing errors (addressing system can be not clear in some cases, and the errors
occurred due to manual address entry may appear and lead to incorrect allocation of
data particle);
3) Data structuring errors (appear due to the unsystematic documents filling in some
cases).
DATA AND METHODS
Preliminary experiment was focused testing of the address geocoding capabilities of the
medical statistics used in our study. We used address database publically available on
Federal Informational Address System (FIAS) Web site (https://fias.nalog.ru). This
database being an official informational resource was used as reference standard of city
street addresses. Initial table composed of observed inflectional disease incidents was
joined to the FIAS tables basing on address fields presented in the initial table.
Additionally, the GIS vector layer composed of geometry and attributes of city buildings
was joined to the FIAS tables (also basing on street address fields). Unjoined records of
the initial medical statistics, and equally records of vector layer were then filtered and
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checked for the address description correctness, with consequent correction of found
errors.
All the joining and filtering operations were organized in PostgreSQL
(https://www.postgresql.org) database, as it is GIS compatible free and open source
database management software. To provide the operations a number of queries was
designed, which helped to correct errors partially in automated mode through the flexible
joining rules.
Finally, the database composed of three abovementioned data sources was exported into
GIS layers (SHP format was used, data were presented in QGIS - https://qgis.org), where
geometry was derived from initial GIS layer, street address – from FIAS database, and
medical data from initial table of medical statistics. This approach helped to prepare
maximally correct dataset, but was extremely time consuming due to the need of queries
formation, test and adjustment, and to the need of manual correction of detected errors.
In parallel, we discovered two available in QGIS geocoding modules, but both were
recognized as not effective in the project context. RuGeocoder module
(https://plugins.qgis.org/plugins/ru_geocoder/) is built upon the version 2.0 of the Python
programming language that is not supported in actual versions of QGIS. MMQGIS
module (https://plugins.qgis.org/plugins/mmqgis/) had no options to create errors report
easily, and then became inapplicable as no initial data could be lost. Additionally, the
number of geocoding errors produced by the module was up to 30% (Fig. 1), which was
recognized as unsatisfactory.

Figure 1. Results of test dataset geocoding by MMQGIS module, error rate is 28% (332 of 1170 records)
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To reduce geocoding time and make geocoding process flexible in the meaning of project
needs, we implemented prototype of geocoding module for QGIS designed accordingly
to these needs (able to generate error reports and to provide geocoding in batch and singlerecord modes). Nominatim service (http://nominatim.org) was used as geocoding engine,
which operates OpenStreetMap data to recognize street address locations.
RESULTS AND DISCUSSION
Developed geocoding module incorporated graphical user interface (Fig. 2) to ensure files
opening and saving, and designed to read and write data from/to CSV-formatted text files.
When executed, the module reads CSV file, parses the data into array and separates
address date using Slice operation. One address can be geocoded in one second, as it is a
limit set by the OpenStreetMap user agreement. Geocoded records are supplemented with
coordinates-containing fields and written into new CSV file. If geocoding error occurred,
an additional CSV file is created and stored, where all the error record are collected. This
allows to control geocoding results, correct errors and re-geocode remaining particles of
data.

Figure 2. Graphical user interface of the developed geocoding module prototype

Medical statistics dataset can be geocoded directly through reading from CSV file, or
manually (record by record) using graphical interface (when error correcting, for
example). Produced dataset can be read directly in QGIS and drawn on the map using
coordinates stored in addition to medical data.
Therefore, the generated data can drawn on the map as a point geometry layer. However,
in a number of cases it can be needed to highlight the buildings on the map where the
incidents were observed. To provide this opportunity, we derived vector layer of buildings
from OpenStreetMap dataset and run vector intersection operation for point incident and
polygon building geometries. This operation helps to provide additional address control,
as in some cases points can be allocated not within building geometry (Fig. 3).
Additionally, this operation makes it possible to structure medical data accordingly to the
GIS needs, as initially different incidents observed at one address are mapped by a number
of points. Then the intersection operation is accompanied by joining of the point geometry
attributes to polygon geometry in many-to-one manner, and joined buildings can be drawn
on the map (Fig. 4).
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Figure 3. Geocoded locations of infectious disease incidents
(red markers) drawn above OpenStreatMap base map

Figure 4. Buildings where the infectious disease incidents were observed (marked by green)

Finally, generated layers can be filtered using queries by infectious disease type or by
time of infectious disease incidents observation. Particularly, we used Time Manager
module (https://plugins.qgis.org/plugins/timemanager/) to visualize dynamic maps of
infectious disease incidents spatial distribution.
CONCLUSIONS
We have to remark, that the geocoding process is an integral (due to characteristics of
initial medical data representation) and significant (due to its impact of consequent data
structuring in GIS) part of medical geospatial database forming and medical mapping
processes on the city scale. The automation of geocoding can significantly speed up data
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processing, but have to be accompanied by double control, as at different stages data
structuring errors can appear.
Provided experiments and prototyping have shown that the lack of compatible ready to
use processing tools are presented in desktop GIS software. Future work have to be
devoted to the enhancement of geocoding facilities, through embedding visual geocoding
(made by manual pointing on the map) and possibly combining OpenStreetMap-based
geocoding and FIAS-based address control into one processing chain.
Also, the experience of dynamic visualization of produced data highlights the needs of
specialized analog of Time Manager module development, as it has some restrictions in
data visualization and a number of not demanded functions and interface elements. While
the data model used to organize the data and built accordingly to the Time Manager
demands have to be redesigned, as being able to visualize data accordingly to the time
measure, we are not able currently to do the same using number of incidents as a measure,
or by combining time and number of incidents measures.
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ABSTRACT
Over time, the Lower Danube floodplain has undergone many regulation and damming
works or was subject to other types of human activities which gradually changed its
dynamics and ultimately contributed to the altering of the existing ecosystems. In
Romania, along the Lower Danube, large floodplain areas have been lost or transformed
through extensive damming especially in the second of part the 20th century to obtain new
agricultural lands which over the years have decreased in fertility. Since the first damming
works, around 81.4% of the Lower Danube floodplain in Romania has been dammed, but
since 1990 only 5% has been restored. The aim of the study is to integrate Machine
Learning with GIS tools and modelling techniques for floodplain restoration to create
permanent or semi-permanent wetlands which could store and be used to control high
flows during floods in the lower sector of the Danube, a case study between the former
Boianu pond and the Călărași municipality. The study area has a total surface of 23.000
hectares and was heavily affected during the 2006 and 2010 floods. An optimal and
organized management of the floodplain would lead to the improvement of the
ecosystems services and would reduce the impact of floods downstream.
Keywords: Danube, floodplain management, river restoration, machine learning, GIS.
INTRODUCTION
During the last century, the Danube floodplain has undergone many transformations,
especially through damming works, so that a large extent of the existing ecosystem has
been altered. The changes made on the Danube floodplain through its damming and the
catastrophic floods over the years have affected the local communities both from an
economic, cultural and infrastructure point of view, represent a topic addressed in
previous studies [1], [2], [3], [4], [5]. The restoration of the lost Danube wetlands has also
been the objective of certain organizations that have started projects on this matter, for
example, the World Wildlife Fund (WWF). The end of the 19th century represents the
beginning of the first damming works in Romania, the first work being carried out in the
Danube Delta in 1895 at Mahmudia. Studies carried out after the damming works noted
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that the new agricultural lands were fertile. By the end of the 1980s, around 84% of the
entire Romanian Danube floodplain was dammed, with a maximum area reaching
430.000 hectares. Over time, the fertility of those new agricultural lands gradually
decreased and the existing ecosystems were completely altered [1]. With the construction
of hydropower dams and dikes, the lateral connectivity of the river with its floodplain has
been minimized thus causing a loss in biodiversity. The lateral connectivity of a river with
its floodplain represents an important interaction, following which an exchange of
organisms, matter, sediments and other beneficial nutrients for the ecosystems is being
done. All alterations brought to a riverbed or its floodplain, lead to a change of
connectivity thus having multiple effects of the ecosystem.
The study area is represented by the Boianu-Sticleanu-Călărași enbankment, with an area
of 23.000 hectares which overlaps 5 territorial administrative units between the former
Boianu pond and the Călărași municipality (Figure 1). The first damming works in the
Călărași county were carried out in the 1900s. The works for the Boianu-SticleanuCălărași embankment were carried out between 1962 and 1963, a period in which most
of the damming works in Romania were performed. With the fall of the communist
regime in Romania in 1989, about 5% of the Danube floodplain was restored. These
restoration works were carried out both through national and European programs and
through NGOs (Rusenski zlom and Persina, Bulgaria) [6] .The 5% achieved so far are not
enough to restore the ecosystem of the floodplain.
The hydrologic regime of the Danube is characterized by periods of with floods in the
spring months, especially in April and May. The floods are a result of the abundant
precipitations that cause flows of the Danube tributaries to be high but also as a result of
the melting of snow [7], [8].

Figure 6. General location map
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All these changes as a result of various human activities lead to an alteration or permanent
loss of certain special in the local biodiversity [9], [10]. The objective of this study is to
identify solutions for the management of the lower Danube floodplain in order to mitigate
the effects of floods and restore its floodplain.
METHODOLOGY
The methodology proposed by this study uses the Multilayer Perceptron (MLP) artificial
neural networks and the Frequency Ratio (FR) bivariate statistical model and their hybrid
ensemble. The analysis carried out in this study uses open-source data, relevant for
researchers for developing / testing methodologies.
The first and one of the most important steps in the analysis, vital for computing the
models, consisted in the inventory of the potential locations for creating permanent or
semi-permanent wetlands. The inventory of the locations was done using historical maps
of the area from which the former wetlands that existed until the damming works of the
Danube were identified. The earliest map of the area dates from 1864 and the most recent
being the topographic map of Romania made between 1987 – 1993. Other maps identified
date from 1910 (the 3rd Military Mapping Survey of Austria-Hungary) and 1976 (the
Soviet military topographic map sets). Other sources used include the CORINE Land
Cover data set from 2018, a Digital Elevation Model (DEM) with a global resolution of
15 meters, the hydrological soil groups (HSG) extracted from the pedological map of
Romania. Sentinel-II satellite imagery with a spatial resolution of 10 meters from August
2018 were used in the process of inventorying the potential areas for renaturation. The
slope and slope-aspect were derived from the DEM. Based on the inventory of locations,
a database was created containing 130 locations encoded with the values of 1 (Potential
Area) and 0 (Low Potential Area). As there isn’t a perfect split ratio, the training and
testing data were split into a 70-30 % ratio after multiple tests. Both sets of data contain
the values of the factors which overlap the locations. These values were extracted using
the Extract Multi Values to Points tool in ArcGIS.
The selection of the factors used to perform the analysis on the potential areas for the
renaturation of the wetlands represents the next step in preparing the data for computing
the models. The study proposes the use of 5 factors and are as follows: Elevation, Slope,
Slope-Aspect, Land-use and the Hydrological Soil Groups. The factors were exported in
a raster format with a resolution of 15 meters and were reclassified into 3 classes,
determined according to the elevation, slope, slope-aspect, soil permeability and landuse.
The Multilayer Perceptron represents an artificial neural network used in pattern
recognition and function approximation and is made up of three components, the input
layers, the hidden layers and the output [1], [2], [3] (Figure 2). An MLP recognizes
previously unseen data and can solve the problems between the presence or absence of a
phenomenon. The MLP uses the backpropagation algorithm which is a supervised
learning technique [4], [5], [6]. The input layers also known as the neurons are connected
to the hidden layers through a series of neural connections. The neural connections hold
the weights of the hidden layers. The hidden layers are connected to the output layers
through neural connections which hold the weights of the output layers. The weights of
the neural connections are random until they intersect and are multiplied by the value of
that intersection. [11], [16], [17]. The MLP model was trained using 500 training epochs
and 30 validation thresholds. The validation thresholds allow the algorithm to check for
a decrease in error in the neural network [11].
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Figure 7. Multilayer Perceptron neural network diagram

The Frequency Ratio (FR) represents a bivariate statistical model used to determine the
ratio of an area in which the probability ratio of an occurrence to a non-occurrence and
the occurrence of a phenomenon is present in a dataset [18]. The FR is determined based
on the relation between the training / testing locations and the selected geographical
factors. The high prediction ratio (PR) values show that the factor has a high influence on
a certain zone for it to be suitable to be renatured. The PR was determined using equation
(1), where SA is the maximum and the minimum spatial association between the training
/ testing locations and the selected factors [17], [19].
𝑃𝑅 =

(𝑆𝐴𝑚𝑎𝑥 − 𝑆𝑎𝑚𝑖𝑛 )
(𝑆𝐴𝑚𝑎𝑥 − 𝑆𝑎𝑚𝑖𝑛 ) 𝑚𝑖𝑛

(1)

After determining each PR value for the selected geographical factors, each raster was
reclassified using the relative frequency values (RF), equation 2:
𝑅𝐹 =

𝑅+
𝑅𝑡𝑜𝑡

(2)

where R+ represents the positive ratio and Rtot is the sum of each R+.
After each raster was reclassified, the FR model was computed using equation 3, where
n represents the number of geographical factors and Wij is the weight of class i pf the
parameter j [20].
𝑛

𝐹𝑅 = ∑
𝑗=1

𝑊𝑖𝑗

(3)

The MLP-FR hybrid ensemble was computed in ArcGIS using the Raster calculator tool
through the integration of the R+ values and the weights resulted from the MLP neural
network (Figure 3) and its role is to reduce the potential errors of limitations of the more
simple / traditional methods.
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RESULTS
After all the models proposed by this study were computed, the results obtained in a raster
format have been converted from raster to vector (polygons) and the areas with a high
potential have been aggregated and based on the distance from the river, land-use and the
area covered, they were split into two categories: Flow control area and Permanent
wetland. The results obtained in a raster format were classified into two classes, High
potential areas and Low potential areas. Based on the results converted into vector format,
the areas of the proposed wetlands were extracted (Figure 4). The vector results represent
the area occupied by water within the proposed areas. The results show that the Frequency
Ratio statistical model has the highest degree of coverage for both types of proposed
areas, whilst the MLP-FR hybrid ensemble shows the lowest coverage rates. The hybrid
model between the MLP and FR shows similar results to the that of the MLP neural
network, with a difference of 2,09% for the permanent wetlands and 4,05% for the areas
used for flow control. The surfaces resulting from the 3 models computed in the present
study are overlapping agricultural lands, encoded as non-irrigated arable land in the
CORINE Land Cover data set.
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Figure 10. Initial results (a) Multilayer Perceptron, (b) Frequency Ratio, (c) MLP-FR hybrid ensemble
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Figure 11. Final results (a) Multilayer Perceptron, (b) Frequency Ratio, (c) MLP-FR hybrid ensemble
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CONCLUSIONS
The solutions presented in the study propose the creation of wetlands with a permanent
or semi-permanent regime which have the purpose of storing and controlling water during
high flows. The restoration and through creating these wetlands would help the
development of new ecosystems thus leading to the creation of new spaces for fish
spawning and the improvement of the flora. These new spaces could also serve
recreational and tourist purposes. The creation of areas contributes permanently to the
resolution of a number of imbalances identified in the number of previous studies [1420].
The methodology developed in this study was applied on the lower Danube floodplain,
between Boianu and Călărași, areas heavily affected during the extreme floods of 2006
and 2010. The proposal to improve this sector would lead to a better protection of the
local communities against floods and would also lead to an improvement of the lateral
connectivity of the river with its floodplain, contributing to the restoration of the local
ecosystems. These new wetlands with a permanent or semi-permanent regime could also
be used in the tourism sector or for creating fish farms. The role of these wetlands is to
store and control the water during high flows that would normally not be supported by
the riverbed. However, great efforts will be needed to create these wetlands, and as a
result the areas covered by agricultural lands would be diminished permanently or
temporarily. The benefits of creating these wetlands would offset the losses of agricultural
land by reducing the losses caused to local communities, whether human or economic.
The role of the areas used for flow control would ensure the agricultural lands a greater
exchange of organic matter, which would to an increase of productivity, thus making the
fertilization with chemical substances unnecessary.
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ABSTRACT
Visual decoding of SPOT satellite images from the 1980s and images from the ArcGIS
World Imaging platform (2017) has allowed define decreasing of the density of
shelterbelts in the Belgorod oblast by 11% over 35 years. The areas of disturbed and
abandoned tree stands that occupy about 16% of the existing shelterbelts length were
marked. The reasons for the reduction of shelterbelts are their aging, lack of systematic
care, destruction due to increasing the area of settlements. The opposite relationship
between the length of disturbed and abandoned shelterbelts and the values of the
hydrothermal coefficient (HTC) was revealed: in more arid climatic conditions of the
Belgorod oblast (at the HTC lowering), the viability of shelterbelts decreases. On the
southern slopes with steepness of more than 4°, the reduction in the length of shelterbelts
at the decrease in the HTC occurs faster than on the slopes of other exposures. In the XX
century, 10.3 thousand km of protective shelterbelts were created on the slopes of arable
lands over 2° (46% of the cultivated area), about 50% of them are deviated from the
contour lines direction by more than 30°, which leads to soil erosion and the formation of
scours, and then - ravines. Only 8.7% of contour (properly located) shelterbelts of the
total length of protective shelterbelts on arable lands were revealed. According to
additional calculations, for 35% of properly located protective shelterbelts, but without
taking into account other important factors of their placement on the slopes, the potential
soil loss exceeds the permissible values by the average of 41%, accelerating the
development of soil erosion. In order to protect the soil from erosion, new projects for
creating shelterbelts must be developed and implemented, taking into account
calculations of potential soil loss and relief features.
Keywords: shelterbelts, spatial-temporal dynamics of shelterbelts, inventory of
shelterbelts, space images of high spatial resolution
INTRODUCTION
Long-term agricultural use of lands leads to various kinds of disturbances in the landscape
system. To eliminate them and maintain high productivity of lands, adaptive landscape
farming systems have been developed, in which agroforestry is one of the key events. The
positive ecological role of shelterbelts is observed in the wide list of publications [1-7 et.
al.].
Mass construction of shelterbelts in Russia began in the late 1940s – early 1950s, the
works continued until the 1980s, and then the volumes decreased sharply, which was
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largely facilitated by the change of statehood and the absence of owners of these
territories [8]. For today, the stand of shelterbelts is thinned out, and in some cases is
completely eliminated [9, 10].
In view of the important role of shelterbelts in agricultural landscapes, the aim of this
study is to analyze the spatial-temporal dynamics and the ecological state of shelterbelts
in the old-developed agricultural region of Russia - the Belgorod oblast.
Such studies are required the providing by different-time cartographic material. Despite
the considerable volume of sources on the use of satellite images in forestry, there is a
shortage of studies analyzing the state of shelterbelts for regions.
MATERIALS AND METHODS
The study was conducted for the territory of the Belgorod oblast with the area of 27.1
thousand km2, the main part of which is located in the forest-steppe zone, and the SouthEastern part - in the steppe zone.
The study area corresponds to the south of the Central Russian Upland and it is an
undulating plain, rising in the north and having weakly expressed slopes to the west –
southwest and east – southeast. More than 63.7% of the territory belongs to erosionally
dangerous slopes with steepness of more than 2°, 46 % of which belong to arable lands
(6.94 thousand km2) [11].
Since the Belgorod oblast is located in the Central Chernozem Region of Russia – in the
area with favorable conditions for the development of agricultural production – the largest
share in the land structure accounts for agricultural lands, the area of which is more than
70% of the total area. Forests are occupied 2,419 km2 (8.9%), and forest stands that are
not part of the State forest fund, covered by 905 km2 (3.3%), which is insufficient for the
territory of forest – steppe. According to the authors [12] for forest-steppe environmental
conditions, the total woodiness should be from 13 to 25%.
A number of authors [13] point out the complexity or even impossibility of using remote
sensing methods for shelterbelts decrypting due to their small width. Modern images of
high and ultra-high spatial resolution can compete with aerial images in terms of object
detail [14, 15] and in this case, visual interpretation allows carrying out more precise
inventory and monitoring of forest stands [16].
In this study, the tools of the ArcGIS 10.2.2 software package were used. As cartographic
materials the maps of land use scale of 1:10 000, at that 32% of them refers to the updating
1980-1981 (north-western part of the region) were applied. The remaining part is
characterized by the state for 1955-1956. Retrospective analysis of satellite images (SPOT
1980s. etc.) also showed the lack of full coverage by them of the study area (covered 42%).
Therefore, the extrapolation of data for the 1950s and 1980s by reference key sites, evenly
situated in the Belgorod oblast with the total area of 4410 km2 was conducted.
To study the current state of shelterbelts (2017), satellite images were used (the World
Imagery Base Map with a spatial resolution of 0.6 m / pixels) in the ArcGIS package.
These materials cover the entire territory of the Belgorod oblast. All spatial data was
combined by using the WGS 1984 UTM Zone 37N projection coordinate system.
To create skeleton maps of the spatial-temporal dynamics of shelterbelts, on the first step
the vectorization of shelterbelts on the land use maps S 1:10000 and their subdivision into
antierosion (on slopes), field protective and roadside variants was carried out.
At the second step, these data were updated from satellite images by visual decoding.
According to created maps, it was revealed that new shelterbelts were planted during the
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periods between surveys, some shelterbelts were completely disappeared from the
turnover (Fig. 1A), and some of them have the broken, fragmented tree stand (Fig. 1B).

Figure 1. Updating maps of shelterbelts (fragment): A) 11 – antierosion disappeared shelterbelt;
12 – antierosion new shelterbelt; B) 10 – extant antierosion shelterbelt; 13 – disturbed antierosion
shelterbelt; 20 – field protective shelterbelt; 21 – disappeared field protective shelterbelt;
23 – disturbed field protective shelterbelt (fragmented forest stand)

The corresponding indexes were assigned to all plots, herewith the shelterbelts selected
along the maps were undergone by special processing to assign the attribute information
to the disappeared or disturbed parts of shelterbelts (see Fig. 1).
To build the map of the density of shelterbelts the «lines density» tool with the search
radius of 2.5 km was used. Digital terrain model and constructed morphometric maps
based on this model were calculated on the basis of the topographic map S 1:100000
digitized by us earlier [11]. The tools «zonal statistics», «spatial statistics», «analysis»,
etc. were used for the aggregate analysis of thematic rasters and shelterbelts dynamics.
RESULTS AND DISCUSSION
Currently, shelterbelts are evenly distributed throughout the Belgorod oblast (Fig. 2).
Areas with the shelterbelts density of less than 0.5 km/km2 are more often confined to
areas that are occupied by forests or settlements.
The average density of shelterbelts is 1.1 km / km2. For reference areas that have different
times map materials, we defined the length of shelterbelts and their density in different
periods (table 1).
As can be seen from table 1, the density of antierosion shelterbelts was increased by 4.5
times in the study area since 1955 to 1980, and the density of roadside shelterbelts was
increased by 2 times. After the dissolution of the USSR, works on afforestation were
stopped and only in the last decade they have resumed. In this regard, at the present stage,
there is a decrease in the density of shelterbelts in comparison with the 1980s (table 1).
Extrapolation of the established changes to the entire territory of the Belgorod oblast gave
quite satisfactory results (table. 2). About this in particular the close values of the
extrapolated percentage composition of all studied categories of shelterbelts for 2017, and
the actual data obtained by analyzing modern satellite information are testified (table 2).
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The results of extrapolation over the entire territory of the study area show that the total
length of shelterbelts from 1955 to 2017 could increase from 13.3 to 29.6 thousand km
(table 2), however, in 1980, the length of shelterbelts could be higher than the current one
by 12%. Thus, the maximum density of shelterbelts was observed in the 1980s. The oldgrowth shelterbelts increasingly were affected to degradation - this was revealed for key
areas with land use maps of the 1950s. Another important reason for the elimination is
the reduction of shelterbelts with the increase the area of settlements.

Figure 2. Shelterbelts in 2017 (1 – existing, 2- disappeared, 3- disturbed)
Table 1. Density of shelterbelts on reference key areas
of the Belgorod oblast on different times map materials, km/km2
Difference
1955
1980
2017
Type of shelterbelts
1980 – 1955
Antierosion
0.13
0.59
0.54
0.46
Field protective
0.23
0.47
0.45
0.24
Roadside
0.13
0.16
0.15
0.03
Total
0.49
1.22
1.14
0.73

Difference
2017 – 1980
-0.05
-0.02
-0.01
-0.08

Table 2. Length of shelterbelts in the Belgorod oblast in different periods
Length in different periods, extrapolated on the
basis of correspondences according to table 1 Length in 2017 according to satellite
Type of
2017, km / %
shelterbelts
images, km / % from the entire length
1955, km 1980, km
from the entire length
Antierosion
3527
16009
14652 / 47
14467 / 49
Field protective
6241
12753
12210 / 39
10276 / 35
Roadside
3527
4341
4070 / 13
4816 / 16
Total
13296
33103
30933 / 100
29559 / 100
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It should be noted that 3.7% of shelterbelts planted in the XX century, at the beginning
of the XXI century, were disturbed to some extent, another 10.7% were completely
disappeared, of which 44% are field protective shelterbelts and 38% are antierosion ones
(Fig. 3).

Figure 3. Disappeared and disturbed shelterbelts at the present period,
identified by the analysis of different times materials

On average, in the territory of the Belgorod oblast, 0.96 km per 1000 km of total
shelterbelts length planted before 1955 are eliminated from turnover annually. The mean
annual rate of loss for younger shelterbelts that appeared in the period 1950-1980 is 0.23
km / 1000 km. The loss of shelterbelts integrity and the formation of their fragmentation,
according to our calculations, occur at the rate of 0.13 km / year per 1000 km of
shelterbelts. On average, the degradated shelterbelts in the study area were oriented
mainly from west to east, which may be related to the general direction of the slopes of
the region.
The combined analysis of the slope steepness map and the map of shelterbelts shows that
antierosion shelterbelts are more often disturbed or disappeared on slopes with a steepness
of 4.7°, and field protective ones - on slopes with a steepness of 2.2°. The influence of
slope exposure on the integrity violation of the shelterbelts was not revealed. But during
the visual analysis of the skeleton maps it was noted that on the declivous slopes of the
southern exposure the more expressive sparseness (fragmentation) of shelterbelts is more
often occurred.
According to the combined analysis of modern satellite information and the slope
steepness map, the antierosion shelterbelts are located on average on slopes with a
steepness of 5.1±2.9°, field protective – 2.3±1.7°, roadside - 1.6±1.5°.
47% (4783 km) of field protective shelterbelts belong to slope lands (more than 2°). They
require the contour placement across slopes, when orienting the shelterbelts along
horizontals (the contour lines). However, about half of them deviate from the horizontals
by more than 30°, which creates prerequisites for erosion processes development. In a
number of cases on satellite images, the soil scours near not true located shelterbelts were
found (Fig. 4).
As seen in Fig. 4A, in the central part of the shelterbelt, as the result of the runoff
concentration, strengthening soil erosion formed a clearly visible scour, which is
transformed into gully lower down the slope. In the other case (see Fig. 4B) was formed
not a single scour, but a system of micro-stream network of scours.
The potential soil loss for the shelterbelts that were correctly designed on slopes relative
to contour lines (parallel to them) was calculated. It was found that in 35% of cases, soil
loss even on them exceeds the permissible values by the average of 41% (from 6 to 70%).
This indicates the insufficiency of shelterbelts, too large distances between them, and the
incorrect location of the first shelterbelt in the upper part of the slope.
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Separate study on revealing of shelterbelts dynamics in different climatic conditions by
using of the Selyaninov hydrothermal coefficient (HTC) has been executed.
When the values of the HTC decrease, i.e. in the more arid climate of the studied region,
the length of field protective shelterbelts is reduced most of all (Fig. 5). Thus, the number
of disappeared and disturbed shelterbelts increases from the north and north-west to the
south and south-east in accordance with the decrease in the values of the HTC.

Figure 4. Adverse effect of not properly located shelterbelts: a) 1- shelterbelt with a deviation from the
contour lines on 40°, 2-soil erosion zone, 3 - formation of scour; 4 - gully; b) 1- shelterbelt with a
deviation from the horizontal on 80°, 2-soil erosion zone, 3 - formation of scours (explanation in the text)

The separate stage of the conducted study was to identify correlations between the
observed degradation of shelterbelts and climatic features in the reference areas. As a
result, for the 1955-2017 it was found that the change in the density of disappeared and
disturbed shelterbelts is inversely proportional (r = -0.60) to the average value of the HTC
(Fig. 5).

Figure 5. Dependence of the shelterbelts length decrease in time (km) from the values of the HTC
for key reference areas (1 - antierosion, 2 – field protective, 3-roadside)

CONCLUSION
As the result of the implementation of state programs, the length of shelterbelts in the
Belgorod oblast has been increased from the middle of the XX century to the present time
by more than 2 times, but 2525 km of shelterbelts that existed in the last century have
been eliminated from the turnover, and another 1470 km have the partially broken
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(fragmented) forest stand. According to our calculations, about a quarter of straight
shelterbelts on arable lands should be replaced with contour (along the relief horizontals)
ones. Shelterbelts degradation is more revealed in the more arid parts of the Belgorod
oblast, especially on the southern declivous slopes, which requires careful selection of the
shelterbelts species composition and a general science-based adjustment of measures to
optimization the shelterbelts fund.
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ABSTRACT
The terrain and its resources can be detected, mapped and analyzed using modern digital
images and geographic cartography techniques, combined with auxiliary and primary
data. The mapping helps to identify the areas in which natural and environmental
resources are found and to adopt adequate decisions. This study illustrates the utilization
of Geographic Information Systems (GIS) instruments and multiple criteria evaluation
techniques (MCE) for selecting terrains suitable for touristic development of Slănic
Moldova and Târgu Ocna resorts of Sub-Carpathian area of Romania.
Using the share of each factor, nine criteria maps, the following are identified: (land
cover, slope, lithology, aspect, proximity to roads, natural attractiveness sites,
anthropogenic attractiveness sites, leisure area and public facilities. These maps of
identifiable factors have been rated, at first, based on the opinions of experts, the weight
of the influence of the research factor to be later calculated using the technique of pair
comparison, this being a method of the analytic hierarchy process (AHP). The map of the
final model of terrains with touristic potential was created using a linear combination of
factors, each with its specific share, in the superposition extension ArcGIS and presented
using the fitness scheme of FAO in four classes: highly suitable, moderately suitable,
marginally suitable and not suitable terrains for touristic activities.
Identifying favorable and restrictive areas for touristic activities development represents
an useful tool for local and regional planning, for local authorities and for the entire
population since it can contribute to the avoidance of environmental conflicts on one
hand, while on the other hand contributing to the exploitation of local resources in order
to improve the economical level of the community. We do consider that our discoveries
can be applied in future touristic development strategies (recreation, health, culture) in
researched areas.
Keywords: terrain suitability, pair comparison, touristic development, AHP, spatial
analysis
INTRODUCTION
Unused and untapped terrains of spa resorts constitute one of the most important resources
in regards to the development and expansion of these resorts. Identifying these terrains
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becomes vital to both the local administrative authorities and tourism investors, especially
in the context of a rich natural potential, accessible relief, mineral springs and saline
existence, potent air ionization.
Identifying and integrating these terrains into the touristic domain can be realized using
modern digital imaging and GIS techniques, combined with analytic hierarchy process
(AHP) and multiple criterion evaluation (MCE).
One of the most subservient applications of GIS to be used is mapping and terrain
suitability analysis [1],[2],[3],[4]. The analysis of terrain suitability has been applied in
various situations, as follows: ecology [5],[6], geological favorability [7], fitness of
terrain for agricultural activities [8],[9], landscape evaluation and planning [10], impact
on the environment [11], public and private sector facilities [12],[13] and regional
planning [14].
Notable results have been obtained in the past using the two methods evaluating terrains
of Hanoi city for periurban agriculture [15], and synthetic evaluation of the quality of the
ecological environment of Hunan province, China [16] and for evaluating the solar farms
locations in the south-east of Spain [17].
The purpose of our analysis resides in identifying the best terrains for touristic activity,
the ones studied being the available terrains in the area of research. The characteristics of
the terrain are all known in this type of analysis (location, dimension, geological substrate,
altitude, slope, degree of vegetation cover etc.). The problem stems from the need to
classify these terrains based on their characteristics and to create a hierarchy based on
their suitability for touristic activities. We combined the GIS method with AHP, taking
into account four factors (biophysical and topographical, road accessibility, attractiveness
and accessibility of services and facilities) and nine criteria (land cover, slope, lithology,
aspect, proximity to roads, natural attractiveness sites, anthropogenic attractiveness sites,
leisure area and public facilities).
The specific objectives of this study are:
- to design and develop a GIS-based land suitability model for development of tourism
activities
- to establish the main factors and criteria with influence on tourism land suitability
- to weight and score the selected criteria
- to develop the criteria maps with reclassification suitability
- spatially and statistically assessment of land suitability for tourism activities
MATERIALS AND METHODS
Study area
The study area is circumscribed by the junction of the Eastern Carpathians and the
Moldavian Sub-Carpathians and it encompasses two touristic resorts: Slănic Moldova
(46°12′24″N and 26°26′18″E) and Târgu Ocna (46°16′48″N and 26°37′12″E). Both cities
are located in the south-west of Bacău county and are benefiting from a series of natural
factors favoring touristic and balneary activities: medium altitudes of 280 meters (Târgu
Ocna) and 450-530 meters (Slănic Moldova), prominent air ionization (800-1300
negative ions/cm³), saline (Tg. Ocna), mineral springs in both resorts (Figure 1).
Slănic Moldova with its 4.198 inhabitants (2011) forms itself from its component
localities Cerdac, Cireșoaia and Slănic Moldova (residence), occupying a surface of
114,1 km². The locality is situated on the valley of Slănic River, at the base of Nemira
Mountains. The resort is renowned for its carbonated, bicarbonated, slightly sulphurous,
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chlorinated, sodic, hypertonic, hypotonic and oligomineral water springs. The springs
have been discovered in 1801, receiving medals at international exhibitions held at Paris,
Vienna, Frankfurt/Main.

Figure 1. Geographical position of the study area

Târgu Ocna has 11.300 inhabitants (2011) and it occupies 48,9 km², being formed by the
localities Poieni, Târgu Ocna (residence) and Vâlcele. The city is crossed by the valley
of Trotuș, being sheltered in a Sub-Carpathian depression delimited by Nemira
Mountains in south and west, by the Berzunțiu Mountains in north and by Sub-Carpathian
hills in north-east. The resort nestles seven mineral springs (sulphurous, chlorinated,
sodic, slightly bicarbonated, hypotonic) which have been in use since 1888. Furthermore,
its saline, located in the Trotuș mine at 240 meters depth, has the vastest treatment base
in the country.
Data and methods
Data
The data used in this study has been collected from a variety of sources, schematically
presented in Table 1. The most important data comes from the National Agency for
Cadastre and Land Registration, satellite data (Copernicus Land Monitoring Services /
CORINE Land Cover 2018), DEM (Digital Elevation Model), geological map of
Romania and vector layers extracted from the Open Street Map platform.
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No
1

2

3
4

Table 1. Database structure and typology and data sources
Structure
Database
Attribute
Source/resolution
type
National Agency for
Administrative
Vector
Territorial
Land Cadastre and Land
territorial unit
(polygon)
limits
Registration
Copernicus
Land
Vector
Monitoring Services /
Land cover and
CORINE Land Cover
Land cover and use (polygon)
use classes
2018
Raster (grid)
Conversion – 30 m
Raster (grid)
Slope
Degrees
DEM - SRTM / 30 m

Lithology

Vector
(polygon)
Raster (grid)

5

Aspect

6

Proximity to roads

7
8

Natural
attractiveness sites
Historical
and
cultural sites

9

Leisure area

10

Public utilities

Raster (grid)

Lithology
classes
Orientation

Vector
(polyline)

Road category

Vector (point)

Typology

Vector (point)

Typology

Vector
(polygon)
Vector (point)

Categories
Typology

Database
type
primary

primary

derived
derived

Romanian Geological
Institut / 1:200 000

primary

Conversion – 30 m

derived

DEM - SRTM / 30 m

derived

Open Street Map

primary

Open Street Map

primary

Open Street Map

primary

Open Street Map

primary

Open Street Map

primary

In order to make a correct assessment of the suitability of the land, we considered the
homogenization of the database, as follows: i) use of the same projection system
(Stereo70), ii) use of the same spatial resolution (30 m), iii) applying the same raster
format (GRID), iv) using the same number of columns and rows (same spatial extent).
Methods
Processing the materials, the mapping data and the scientific information has been
realized with applications specific to the Geographic Information Systems, ArcGIS 10.4
program and AHP method. The result has been expressed in the form of suitability maps
for each criterion. Four steps have been followed in the making of the maps, as follows:
i) establishing the four factors and the nine criteria for the analysis, ii) establishing the
priority of each factor/criterion, its share and class weight, iii) generating the terrain
suitability map for touristic activities, iv) determining the areas with terrains suitable for
touristic activities. Details of each step of processing are presented in Figure 2.
In this study, we considered four factors and nine criteria which can help identify the
terrains available for touristic activities. The four factors are: (biophysical and
topographical, road accessibility, attractiveness and accessibility of services and
facilities) and nine criteria (land cover, slope, lithology, aspect, proximity to roads, natural
attractiveness sites, anthropogenic attractiveness sites, leisure area and public facilities)
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Figure 2. Flowchart of methodological steps [18]

Determination of factors and classification of criteria
The present study emphasizes the following factors as indicators of suitability according
to priorities for developing tourism: biophysical and topographical, road accessibility,
attractiveness and accessibility of services and facilities. The assessment of tourism
potential was conducted based in the nine criteria, namely: land cover, slope, lithology,
aspect, proximity to roads, natural attractiveness sites, anthropic attractiveness sites,
leisure area and public facilities. The factors and criteria were chosen according to the
experts opinions and information from various thematic sources (Tabel 2).
Tabel 2. Distribution of suitability level for each criteria
Factors

Biophysical
and
topographical

Road
accessibility

Attractiveness

Accessibility
of services
and facilities

Criteria

Unit

High

Factor suitability ranking
Moderate
Marginal

Land cover

Classes

non-irrigated
arable lands,
pastures

Slope
Lithology
Aspect
Proximity to
roads
Natural
attractiveness
sites
Historical
and cultural
sites
Leisure area

Degrees
Classes
Classes

< 15
flysch
S, SE, SW

15-25
sandstone
V, E

25-35
gravel, sand
NW, NE

Not suitable
discontinuous
urban fabric,
forests (broadleaved,
coniferous and
mixed),
water courses
> 35
clay, salt
N

Meters

< 500

500-1000

1000-1500

>1500

Meters

< 500

500-1000

1000-1500

>1500

Meters

< 500

500-1000

1000-1500

>1500

Meters

< 500

500-1000

1000-1500

>1500

Public
utilities

Meters

< 500

500-1000

1000-1500

>1500

complex
cultivation
patterns,
land principally
occupied
by
agriculture,

vineyards,
natural
grasslands
transitional
woodlandshrub
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Development of criteria maps with reclassification
The related factors and criteria as seen in Table 2 were created and kept as GIS layers in
raster grid format. Land cover/use criteria was reclassified from 2018 CORINE land cover
map according to the availability for tourism activities. Slope criteria was classified by
degree measurement unit. Lithological classes were extracted from Romanian Geological
map and were reclassified depending on erosion resistance. Aspect criteria was derived
from digital elevation model and was reclassified according to the favorability for
activities, the south-east, south and south-west were classified as highest favorable. In
combination with lowest values of slope (< 3°) was determined the flat area, which was
also very favorable for constructions developemnt. Proximity to road network was
calculated with Euclidean distance and reclassified according to the nearby roads type
(primary, secondaru, tertiary and residential).
We also take into consideration some layers represented as point features (natural and
cultural attraciveness sites and public facilities, respectively) against which it was also
calculated Euclidean distance and reclassified according to the proximity of this sites.
One particular layer was represented by leisure area, which was treated separately,
because if it was classified as a land use category it was classified as being unpredictable,
being located within the scope of the built space. Secondly, we are interested in the
potential to carry out activities around these areas, being identified areas that meet the
conditions and the other factors. Depending upon the reclassification nine criteria maps
were generated separately (Figure 3).
Analyzing the maps with the nine criteria, several interesting ideas emerge. Therefore,
analyzing the map land Cover, it can be observed the vast surface of forest (71,07%), only
21% of terrains being suitable for touristic activities. These are located preponderantly in
the north-east of Târgu Ocna.
The Slope Map highlights a relatively high percentage (60%) of terrains with a slope
included in the high and moderate suitability categories, scattered across the Slănic
Valley, more exactly on the left side of the river for Slănic Moldova resort and the northeast of Târgu Ocna resort.
The Lithology Map highlights the vast area of suitability for touristic activities. Only 5%
(clay and salt) of the studied area is not suitable for touristic activities. The majority of
this 5% is located in Târgu Ocna.
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Figure 3. Criteria maps (left) and reclassified maps according to the suitability level (right)
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Judging by Aspect Map, it can be deduced that both resorts have a high degree of
suitability (45%) in the northern, central and western segments of Slănic Moldova,
respectively central and northern segments of Târgu Ocna.
The Road Network Map has an axial aspect along the main road crossing Slănic Moldova
from north-east to south-west and a radial aspect in Târgu Ocna oriented towards northwest, north and north-east.
The polynuclear aspect can be observed on the maps natural attractiveness sites, anthropic
attractiveness sites, leisure area and public facilities for both resorts. Another interesting
aspect is represented by the leisure area. This criterion has been interpreted separately,
because presenting it as terrain utilization category would have classified it as void of
suitability since it is situated in the sphere of constructed space. Furthermore, we are
interested in the potential of developing activities around these territories, especially since
areas that meet the requirements of the other factors have been identified.
Suitability scoring and development of pairwise comparison matrix
In order to analyze the suitability, we have assigned a score to each criterion, according
to its suitability for the tourism development (Table 3). For this purpose the pairwise
comparison matrix using Saaty’s nine point weighting scale was applied (Table 4).
Table 3. Nine point weighting scale for pairwise comparison [19]
Scale
Degree of preference
1
Equal importance
3
Moderate importance of one factor over another
5
Strong or essential importance
7
Very strong importance
9
Extreme importance
2, 4, 6, 8
Values for inverse comparison

In order to develop a pairwise comparison matrix, different criteria are required to
generate a ratio matrix These pair wise comparison are taken as input and relative weights
are produced as output.
Table 4. Pair wise comparison matrix

Land
cover

Slope

Lithology

Aspect

Proximity
to roads

Natural
sites

Anthropic
sites

Leisure
area

Public
facilities

1

2

3

4

5

6

7

8

9

Slope

0.50

1

2

3

4

5

6

7

8

Lithology

0.33

0.50

1

2

3

4

5

6

7

Aspect

0.25

0.33

0.50

1

2

3

4

5

6

0.20

0.25

0.33

0.50

1

2

3

4

5

0.17

0.20

0.25

0.33

0.50

1

2

3

4

0.14

0.17

0.20

0.25

0.33

0.50

1

2

3

0.13

0.14

0.17

0.20

0.25

0.33

0.50

1

2

0.11

0.13

0.14

0.17

0.20

0.25

0.33

0.50

1

2.83

4.72

7.59

11.45

16.28

22.08

28.83

36.50

45.00

Land
cover

Proximity
to roads
Natural
sites
Anthropic
sites
Leisure
area
Public
facilities
Total
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Computation of the criteria weights
After the formation of pairwise comparison matrix, we need to derive the criteria weights.
This aspect involves the following operations: a) finding the sum of the values in each
column of the pairwise comparison matrix (Table 4); b) division of each element in the
matrix by its column total; c) computation of average of elements in each row of the
normalized matrix, i.e. dividing the sum of normalized scores of each row by the number
of criteria (Table 5). These averages provide an estimate of the relative weights of the
criteria taken into analysis.

Land
cover
Slope
Lithology
Aspect
Proximity
to roads
Natural
sites
Anthropic
sites
Leisure
area
Public
facilities
Total

Table 5. Normalized pairwise comparison matrix

Land
cover

Slope

Lithology

Aspect

Proximity Natural Anthropi
to roads
sites
c sites

Leisure
area

Public
facilities

Criteria
weights

0.35

0.42

0.40

0.35

0.31

0.27

0.18
0.12
0.09

0.21
0.11
0.07

0.26
0.13
0.07

0.26
0.17
0.09

0.25
0.18
0.12

0.23
0.18
0.14

0.24

0.22

0.20

0.31

0.21
0.17
0.14

0.19
0.16
0.14

0.18
0.16
0.13

0.22
0.15
0.11

0.07

0.05

0.04

0.04

0.06

0.09

0.10

0.11

0.11

0.08

0.06

0.04

0.03

0.03

0.03

0.05

0.07

0.08

0.09

0.05

0.05

0.04

0.03

0.02

0.02

0.02

0.03

0.05

0.07

0.04

0.04

0.03

0.02

0.02

0.02

0.02

0.02

0.03

0.04

0.03

0.04

0.03

0.02

0.01

0.01

0.01

0.01

0.01

0.02

0.02

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

Estimation of the Consistency Ratio
After we have computed the weights for all nine criteria, we need to estimate the
inconsistency by Consistency Ratio (CR) checking. CR is generally used to measure how
reliable the decisions made relative to several criteria of purely random judgments [20],
[21]. For estimating consistency, it involves the following operations:
a) The first step is computation of the weighted sum vector (Table 6). It was done by
multiplying weight of matrix comparisons for each of the criteria by the vector of
priorities to get a new column vector. Then, the first component of weighted sum vector
was divided by the first component of priorities vector to get consistency vector. In this
way, all the component of weighted sum vector were divided by the component of
priorities vector with the help of the previous Table 5 - Normalized pairwise comparison
matrix). Finally, sum up these values over the rows.
Table 6. Computation of consistency vector
Criteria

Weighted sum vector

Land
cover

[(1x0.31)+(2x0.22)+(3x0.15)+(4x0.11)+(5x0.08)+(6x0.05)+(7x0.04)
+(8x0.02)+(9x0.02)] = 2.98
[(0.50x0.31)+(1x0.22)+(2x0.15)+(3x0.11)+(4x0.08)+(5x0.05)+(6x0.
04)+(7x0.02)+(8x0.02)] = 2.13
[(0.33x0.31)+(0.50x0.22)+(1x0.15)+(2x0.11)+(3x0.08)+(4x0.05)+(5
x0.04)+(6x0.02)+(7x0.02)] = 1.50
[(0.25x0.31)+(0.33x0.22)+(0.50x0.15)+(1x0.11)+(2x0.08)+(3x0.05)
+(4x0.04)+(5x0.02)+(6x0.02)] = 1.04
[(0.20x0.31)+(0.25x0.22)+(0.33x0.15)+(0.50x0.11)+(1x0.08)+(2x0.0
5)+(3x0.04)+(4x0.02)+(5x0.02)] = 0.71

Slope
Lithology
Aspect
Proximity
to roads
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Consistency
vector
2.98/0.31= 9.71
2.13/0.22 = 9.78
1.50/0.15 = 9.72
1.04/0.11 = 9.55
0.71/0.08 = 9.34
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Natural
sites
Anthropi
c sites
Leisure
area
Public
facilities

[(0.17x0.31)+(0.20x0.22)+(0.25x0.15)+(0.33x0.11)+(0.50x0.08)+(1x
0.05)+(2x0.04)+(3x0.02)+(4x0.02)] = 0.49
[(0.14x0.31)+(0.17x0.22)+(0.20x0.15)+(0.25x0.11)+(0.33x0.08)+(0.
50x0.05)+(1x0.04)+(2x0.02)+(3x0.02)] = 0.34
[(0.13x0.31)+(0.14x0.22)+(0.17x0.15)+(0.20x0.11)+(0.25x0.08)+(0.
33x0.05)+(0.50x0.04)+(1x0.02)+(2x0.02)] = 0.24
[(0.11x0.31)+(0.13x0.22)+(0.14x0.15)+(0.17x0.11)+(0.20x0.08)+(0.
25x0.05)+(0.33x0.04)+(0.50x0.02)+(1x0.02)] = 0.17

0.49/0.05 = 9.17
0.34/0.04 = 9.08
0.24/0,.02 = 9.10
0.17/0.02 = 9.22

b) After the calculation of consistency vector, another two terms i.e. lambda (l) and the
consistency index (CI) calculations were required to check the inconsistency. The value
for lambda computed as the average value of the consistency vector (Table 6). The
calculation of CI is based on the observation that λ is always greater than or equal to the
number of criteria under consideration (n) for positive, reciprocal matrices and λ = n, if
the pairwise comparison matrix is consistent matrix. Accordingly, λ-n can be considered
as a measure of the degree of inconsistency.
This measure can be normalized as follows:
CI = (λmax – n) / (n – 1)
Calculation of lambda (λ) = (9.71+9.78+9.72+9.55+9.34+9.17+9.08+9.10+9.22/9) = 9.41
Condition 1: λ should be equal or greater than the number of criteria under consideration.
The value calculated above satisfies this condition.
Calculation of consistency index (CI)
CI = (λ – n)/ (n-1) = (9.41-9) / (9-1) = 0.051
The term CI, is defined as consistency index. To determine the quality of C.I., AHP
compares it by random index (R.I.) and the result is called consistency ratio (C.R.), which
can be defined as:
CI
CR = , where CI = Consistency Index and RI = Random Index
RI
The random index is the consistency index of a randomly generated pairwise comparison
matrix of order 1–10 obtained by approximating random indices using a sample size of
500 [22].
Table 7 shows the value of R.I. sorted by the order of matrix. The consistency ratio (CR)
is designed in such a way that if CR 0.10, then the ratio indicates of inconsistent results.
In such cases one should review and go through again the original values in the pairwise
comparison matrix.
n
RI

1
0.00

2
0.00

3
0.58

Tabel 7. Random index values
4
5
6
7
0.9
1.12
1.24
1.32

8
1.41

9
1.46

10
1.49

n = order of matrix
RI = random inconsistency indices for n = 10
Calculation of consistency ratio (CR), CR = CI/RI = 0.051/1.46 (Since RI= 1.46 for n =
9) = 0.0349.
Condition 2: Consistency ratio CR (=0.0349)<0.10 indicated a reasonable level of
consistency in the pairwise comparisons. Therefore, the values obtained satisfy the noted
conditions, which denote that the weights obtained are agreeable.
Weighted overlay and suitability map
In this process, data of selected criteria were overlaid together to generate final suitability
classification of the study area for tourism activities.
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All the created thematic layers have been combined in GIS so weighed superposition
techniques could have been applied [23]. The suitability of terrains in regards to touristic
activities has been identified using weighed superposition techniques stemming from the
analytic hierarchy process and the multiple criterion evaluation process. The selected
layers of raster have been overlaid by recognizing the values of their cells at the same
scale, this providing weight value to the individual criterion while integrating the values
of weight cells, conformable to the equation:
Suitability map= Σ [criteria map * weight]
Suitability index = (Land cover * 0.31) + (Slope * 0.22) + (Lithology * 0.15) + (Aspect
* 0.11) + (Proximity to roads * 0.08) + (Natural attractiveness sites * 0.05 ) + (Anthropic
attractiveness sites * 0.04) + (Leisure area * 0.02) + (Public facilities * 0.02).
The cells values of each raster layer have been multiplied by their value in weight [24],
using the instruments cassette from the program ArcGIS 10.4.
In order to present the final map of the qualification, the variation of the general score
was divided into four classes, according to the FAO methodology: highly suitable,
moderately suitable, marginally suitable, not suitable.
RESULTS AND DISCUSSIONS
The total surface of the studied area is that of 16.393,92 ha, of which 21.91% are
represented by agricultural land (5.60 % arable land, 15.52% meadows, 0.79 % vine),
while the forests cover 71.07% of the entire area. To be added are building areas
occupying 6.06%, sportive and recreation facilities occupying 0.18% and water streams
accounting for 0.60%.

Figure. 4. Final suitability map of the study area
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According to figure 4 it can be deduced that the available terrain consists of 39.13% of
the total surface. These terrains are located mainly in the area of Târgu Ocna resort
(62.16% having moderate and high suitability) and less in the area of Slănic Moldova
resort (Table 8). The cause for this is represented by the unfavorable topographical
conditions of Slănic Moldova: narrow valley bordered by wooded slopes limiting the
extension of the terrains destined for touristic activities.
Table 8. Statistically distribution of area under different suitability categories
Slănic Moldova
Târgu Ocna
Suitability level
ha
%
ha
Highly suitable
128,62
1,12
225,10
Moderately suitable
3238,56
28,20
2816,64
Marginally suitable
6982,44
60,80
1693,60
Not suitable
1134,65
9,88
158,06

%
4,60
57,56
34,61
3,23

With regards to the analysis of the results and tourism requirements, the typical sites
recommended can be summarized based on four classes, as following: highly tourism
potential category whic involves the most favorable areas for development (barren lands,
gentle slope, south aspect, nearby to attractions and facilities), moderately tourism
potential, marginally tourism potential and currently not suitable for tourism, a category
which includes areas with restrictive particularities of chosen criteria.
The present study considered three very important aspects that must be taken into account
when managing the land: i) the availability of the land and the characteristics of the local
natural environment; ii) the existing potential represented by points of tourist attraction
and iii3) accessibility in conjunction with the existing infrastructure facilities. Starting
from these findings, the present study identified the areas where tourist activities
(anthropic arrangements) should be developed in the future, taking into account the
current natural and economic particularities.
Validation of the results

Figure. 5. Example for the validation of the results: highly suitable (A) and no suitable (B)
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In addition to the spatial validation (Figure 5.), there was also a validation of the results
according to the overlap of the points represented by the public and tourist infrastructure
facilities (nine criterion) over the final map of the suitability. In this regard, I noticed the
fact that, out of the total of 231 points representing different facilities, 23 points overlap
over areas with marginal probability, and 208 points overlap over areas with moderate
probability.
For exemplification two territories have been chosen, A having high suitability and B
having no suitability. For the A territory, a series of factors contributed to its suitability:
the degree of meadow cover, slopes of 0-15‰, orientation preponderantly towards south
and south-west, the proximity of the roads and the existence of natural and anthropogenic
objectives. For the B territory, the lack of suitability stems from the high degree of forest
cover (more than 80%), high slopes (mainly 7-35 ‰), orientation towards north, northeast and north-west, lack of communication ways and the degree of isolation.
CONCLUSIONS
The study proposes a clear image on the availability of terrains characterized by high
suitability in the two resorts, through this offering useful information to potential tourism
investors who are eager to invest in the area and also to tourists planning their
stay/accommodation depending on their own interest (proximity to the sanatorium, saline,
water springs, ski trail or other interest points).
The percentage of terrains available for touristic activities (39,13%) demonstrates that the
studied area holds the potential for further expansion and development while promoting
both its particular natural resources (mineral water springs, saline, bioclimate) and its
anthropogenic resources (sanatorium, treatment base, monasteries etc).
In the future, the present study can be improved by broadening the scope of the criteria
that have an impact on the areas of regional and local territorial planning, in particular the
tourism development policies, but especially on the data obtained from the in situ
measurements regarding the quality of the therapeutic factors of the area.
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ABSTRACT
The identification of the current demographic characteristics of the rural settlements in
the Metropolitan Area of Suceava and indicating the favorable elements as well as the
vicissitudes existing at the level of the dynamic component of the territorial system
represents an indispensable step in the elaboration of a sustainable development strategy.
This aspect can only be accomplished from the point of view of the temporal evolution
of the most important indicators reflecting the quantitative and qualitative features of the
population, such as the inhabitants number evolution, the rate of the natural and migratory
balance, the population structure by age and sex groups, the confessional and ethnical
structure, occupational structure and the population education level. Therefore, in
signaling the specificities existing at the level of the demographic component, it was
considered effective to analyze the indicators based on the data of the last two surveys,
but also based on the last years that offer the newest information regarding the mentioned
elements.
Keywords: development, demography, development strategy, rural settlements
INTRODUCTION
The population is the dynamic factor that contributes decisively to achieving social
economic objectives within a territorial system. The territorial assembly represented by
the metropolitan area is subject to the elements and connections between its elements,
which must aim to achieve common objectives optimally. The metropolitan area is a
voluntary, administrative partnership-based association structure that includes a city and
its surrounding areas, including multiple economic, social, educational or administrative
conjuncture relationships. We believe that a metropolitan area must be characterized by
coherence and synergy. According to Ianoș, "coherence shows the close link between
each natural or social component between component sets", and the synergy "stems from
"their cooperation, in order to give the ensemble a function"[2]. From a constituent point
of view, the metropolitan area represents "an intercommoned cooperation structure
resulting from the complementarity of the potential of the two types of administrative
structures at a local level: those with advanced urbanization, represented by the regional
and departmental convergence nuclei and the municipalities included in their peri-urban
area. [3].
The importance of the population derives from its triple hypostasis: the main component
of the space, an essential factor in the development and implementation of development
programs and the beneficiary of the achievements and results obtained [1].
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The Metropolitan Area of Suceava (figure 1) is an association of territorial administrative
units established in 2014, which includes the cities of Suceava, urban settlement type II
and Salcea, which belongs to the category of urban centers with specialized functions,
declared in 2004, according to law 83, of 2004, regarding the change into towns of some
villages [4]. and Adâncata, Bosanci, Dumbrăveni, Hânţeşti, Mitocu Dragomirnei, Moara,
Pătrăuţi, Siminicea, Stroieşti, Udeşti, Vereşti. From a demographic point of view, the
metropolitan area of Suceava is defined by a total of 201,868 inhabitants, of which 35.6%
represents the rural population.

Figure 12. Study area

This study aims to highlight the main demographic characteristics of rural settlements in
the metropolitan area of Suceava, which can contribute to its integrated development or
which may make it difficult for the process to function or evolve optimally.
METHODOLOGY
For the analysis of the demographic potential of rural settlements in the metropolitan area
of Suceava, the statistical data provided by the National Statistical Institute will be
analyzed on the tempo - online platform [5], which captures the current attributes of the
population. Data processing was conceded in Excel 2016, and cartographic materials
were carried out through ArcGis 10.1 (figure 2).
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Figure 2. Methodology scheme

RESULTS
The numerical evolution of the rural population in the metropolitan area of Suceava
(figure 3) had an upward direction, with the largest increase in 2019. The population
growth in the range considered was 21 %. At the level of territorial administrative units,
it can be seen that there are villages that have seen population declines, others with
increases in the number of inhabitants, which exceeded 50% in 2017, compared to 2000.
Thus, following the calculation of the population growth rate, which was carried out on
the basis of data on the inhabitants' number in 2000 and 2019, five categories of villages
were individualized:
- with a decrease in population growth rate (<0%)
- with a very small increase in the population growth rate (0.1 - 10 %)
- with a small increase in population growth rate (10.1-20 %)
- with an average increase in population growth rate (20.1-30 %)
- with a large increase in population growth rate (30.1-40 %)
- with a very large increase in population growth (>40%)
Inhabitants evolution number
300000
200000
100000

2000
2002
2004
2006
2008
2010
2012
2014
2016
2018

0

Număr de locuitori din mediul rural
Numărul total de locuitori ai ZM Sv

Figure 3. The evolution of inhabitants number

Therefore, in the first village category, which had an involution in terms of inhabitants'
numbers, are Stroieşti and Siminicea. The situation of the two villages located in the
metropolitan area of Suceava is similar, both of which registered a population decline in
2019, compared to 2000, of about -4% (Stroieşti - -4%; Siminicea - -4.2%), while being
the territorial administrative units with the lowest number of inhabitants. As can be seen
in the graph, in Stroieşti, in the last 20 years, the decrease in the number has become
apparent since 2003, when it followed a downward course by 2019, with a slight increase
in 2015. Siminicea, on the other hand, has experienced oscillations in the value of
inhabitants’ numbers during the analyzed period, according to which this demographic
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indicator has experienced a decrease since 2006, with short increasing periods of the
inhabitants’ number.
The demographic indicator of the utmost importance in the evolutionary contouring of a
population, the birth rate is one of the two input factors (along with immigration) within
a demographic system. In the retrospective analysis of the birth rate in recent years (2013
-2017) at the level of rural settlements in the metropolitan area of Suceava, it was found
that the average value of this indicator is positive, 2.3 ‰. The highest values of the rural
birth rate in the analyzed metropolitan area are specific to the Pătrăuţi (19.2 ‰), Bosanci
(16 ‰).) and Mitocu Dragomirnei (15.6 ‰).).The main factor that has caused a greater
number of births in these villages is the defining demographic behavior of the Romani
population, which is more within them. Adâncata, Stroieşti, and Siminicea have the
lowest birth rate values of the analyzed period.
The mortality rate has high values in the Siminicea, Udeşti, and Stroieşti, where the share
of the elderly population is higher. The lowest values of this indicator are specific
Pătrăuţi, Ipoteşti, and Bosanci. As seen in the table 1 the territorial administrative units
with a negative natural balance are Siminicea, Stroieşti, Adâncata, Udeşti, Hănțeşti. The
increase in the inhabitants' number between 2013 and 2017, naturally characterizes
Pătrăuţi, Bosanci Ipoteşti, Mitocu Dragomirnei, Dumbrăveni, Moara, and Vereşti. If we
follow punctually the evolution of the indicators of natural dynamics in the analyzed five
years, Adâncata, Siminicea, Stroieşti, Udeşti, and partly Hănțeşti where the mortality rate
is higher than the birth rate.

T.A.U
Siminicea

Table 2. Natural and migratory dynamic
Natural
Arrivals (ext.
Birth rate
Mortality
balance
migr. ind (‰)
rate (‰)
(‰)
(‰)
9.1
16.1
-6.9
11.2

Departures
(ext migr.
incl..-(‰)
11.7

Migratory
balance (‰)
-0.5

Stroiești

9.0

13.8

-4.8

16.0

11.7

4.2

Adâncata

9.0

13.2

-4.1

19.4

14.3

5.0

Udești

11.5

14.1

-2.6

17.6

10.1

7.5

Hăntești

10.0

11.1

-1.1

15.5

12.2

3.3

Verești

12.7

9.7

3.0

10.9

13.7

-2.8

Moara

13.0

9.9

3.1

34.0

13.2

20.8

Dumbrăveni
Mitocu
Dragomirnei
Ipotești

14.8

10.0

4.7

15.3

12.5

2.7

15.6

9.5

6.1

24.9

14.0

10.9

14.5

8.2

6.3

40.5

10.5

30.0

Bosanci

16.0

8.8

7.3

11.8

11.5

0.4

Pătrăuți

19.2

8.0

11.1

15.8

11.8

4.0

Suceava

11.2

7.3

3.9

26.1

21.7

4.4

Salcea
Zona
Metropolitană
Suceava

14.2

9.5

4.8

18.5

12.7

5.8

12.9

10.6

2.3

19.8

13.0

6.8

The territorial mobility of the population offers conclusive indications on the level of the
urban and residential development of the rural territorial administrative units in the
Metropolitan Area of Suceava. Following the analysis it was found that in the immediate
vicinity of Suceava, in Ipotesti and Moara the migratory balance values, for the mentioned
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period, are very high, 30 ‰ and 20 ‰. The lowest values of the migratory balance were
registered in Verești and Siminicea, the values were negative, -2.8 ‰, respectively -0.5
‰.
14%

28%

58%
0-19 years
20-64 years
≥65 years
Figure 4. The age structure rate of population in the rural area of metropiltan area of Suceava

The structure of the population by age groups (figure 4) reflects the qualitative
characteristics of the population with major implications in socio-economic activities. At
the level of the rural settlements of the integrated villages in the metropolitan area of
Suceava, during the analyzed period, the situation of the population share by age groups
reveals a percentage of 28% of young population, a share of 58% of the adult population
and a percentage of 14% of the older population. Compared with the urban population of
the metropolitan area, there are a number of inequalities, such as a higher share of the
young population in the rural population compared to the urban population, the difference
being 4%.
100,0
90,0
80,0
70,0
60,0
50,0
40,0
30,0
20,0
10,0
0,0

0-19 years

20-64 years
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Figure 4. The age group structure of population

One reason for this is the migration of the adult and young population in certain villages
around the city in recent years due to the accessibility of purchasing a living space, which
maintains a high birth rate. Regarding the percentage of the population over the age of
65, in rural settlements, a higher value is observed by two percent, while the adult
population is higher in the case of urban settlements.
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At a particular level, one can observe very well the differences regarding the weight of
the major age groups by highlighting within this way of population structure the
demographic factors specific to each settlement (figure 4). For example, the high birth
rate specific in Pătrăuți generates the highest share of the young population from the rural
territorial administrative units in the metropolitan area of Suceava (34.5%). High values
of the population up to 20 years of age are also characteristic to Dumbrăveni, Mitocu
Dragomirnei or Bosanci, where values close to 30% have been registered. Stroiești,
Adâncata, and Siminicea registered values of less than 24% during the analyzed period.
Undoubtedly, the causes that have determined the low values of the young population in
the mentioned villages are those that explain, at the same time a high percentage of the
elderly population. Poor technical-urban equipment and a lower level of living conditions
are the main causes that are found in the shares of over 18% of persons 65 and over 65 in
Siminicea and Stroiești. Aspects related to the progressive demographic behavior of the
population of Pătrăuți, Mitocu Dragomirnei, and Dumbrăveni, either the favorability
given by the easier accessibility to Suceava of the population or the degree of utilitarian
equipping of the space in Ipotești and Moara generated a relatively lower share of the
elderly population.
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Figure 5. The population pyramid in the rural area of metropiltan area of Suceava

The representative age pyramid for the rural population of the metropolitan area of
Suceava (figure 5) defines a population with a slight regressive tendency since its base is
showing a slight decrease in the birth rate. Compared to the age pyramid the urban
settlements in the metropolitan area of Suceava, it is observed, however, that the rural
area has a higher population base.
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Romanians
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Russian, lipovians

Figure 6. The ethinc structure share of population in the rural area of metropiltan area of Suceava

At the level of the territorial administrative units in the rural area, it was found within the
realized analysis that there is some differentiation regarding the type of population
according to the pyramid’s type, ages, and sexes. Villages with a regressive population
are Adancata, Hănțești, Siminicea, Stroiești or Udești. Corollary, the bell-type pyramid,
in which the population has a tendency to stagnation, characterizes Bosanci, Dumbrăveni,
Mitocu Dragomirnei, Moara, and Pătrăuţi. A distinct situation is that of Ipotești, in which
the age pyramid has a form of an urn, the characteristic of the population being that of
rejuvenation.
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Romanians

Table 2. The ethnic structure share of population

From an ethnic point of view (figure 6), in the rural area of the metropolitan area of
Suceava, one can speak of homogeneity, since the Romanian ethnic
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population occupies 95% of the total population. Of the two existing minorities in the
analyzed area, the Romani population has a higher percentage, of about 4%, while the
Lipovan Russians are present in only 1%.
Regarding the territorial administrative units, it was found that there are rural settlements
consisting entirely of Romanian ethnic population, which are Siminicea, Hănțești, and
Dumbrăveni. The Romani population has the highest values in Pătrăuţi, where more than
20% of the inhabitants belong to this ethnic group. Significant values are also
characteristic to Verești or Mitocu Dragomirnei where their share of the total population
exceeds 10%.
1% 1% 0% 1%
1%
17%

1%

78%

Orthodox

Roman Catholic

Penticostal

Baptist

7th day Adventist

Jehova’s Witnesses

Gospel Christians

Old rite Christians

Figure 7. The confessional structure share of population in the rural area of metropiltan area of Suceava

Distinct situations are observed in Moara, where there is a 3% percentage of Polish
ethnicities and Mitocu Dragomirnei, where the weight of over 7% of Polish inhabitants
is noted. The shades of ethnic diversity that exist at the level of the mentioned localities
can be a beneficial factor in the integrated development of the metropolitan area of
Suceava.
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Table 3. The confessional structure rate of population
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Regarding the religious view, about 78% of the total population belongs to the Orthodox
cult (figure 7). In descending order, the Pentecostal population has a share of 17%, the
rest of the confessions being represented by low percentages, of about 1%.
The confessional structure of the population is a determining factor of the demographic
conduct within a population. In general, Christian religions encourage birth, but there
are differences in the relationship between birth rate and membership in one cult or
another. For example, in the localities of the metropolitan area of Suceava (table 3), it is
observed that the birth rate is higher, where there is a larger population belonging to the
Pentecostal cult.
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Second sector
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Figure 8. The share of employed population
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Figure 9. The share of employed population

Such situations characterize Pătrăuți and Dumbrăveni where the followers of the
Pentecostal cult exceed 30% of the total population. High values of the Pentecostal
population are also found in Ipotesti, Bosanci or Mitocu Dragomirnei, where the values
exceed 20% of the total population. Moara, which has a significant percentage of Polish
ethnicities, is the one with the highest value of the Roman Catholic population, which is
demonstrated by the percentage of about 7%.
Regarding the occupational structure of the population, in the rural settlements around
Suceava (figure 8), 54 % of the employed population carry out their activities in the
primary sector. The service sector is represented by 27 % of the total population, and 19
% of the inhabitants active in the labor market are employed in the secondary sector.
The territorial differentiation within the metropolitan area of Suceava, are visible,
especially, in Ipotești, in which there is the lowest percentage of the population employed
in agriculture. The primary sector is the one in which about 50% of the total active
population in Pătrăuţi and Mitocu Dragomirnei, while in Verești, Siminicea, and Udești,
the share of the population is over 65%. The secondary sector is poorly represented at the
level of rural settlements in the analyzed metropolitan area (figure 9).
The cause is supported by the regional character of the entire region of which the
metropolitan area of Suceava is part, where the level of development of the secondary
sector is low. Regarding the services sector, Ipotești is the one with the largest number of
inhabitants employed in this economic sector, the share is about 45%. The areas in which
they operate are diverse. Proximity to Suceava is the main factor that influenced the
occupational structure of the population. Of those employed in the services sector, the
highest share is specific to those active in the field of trade (46%), followed by those
employed in the fields of public administration, health and education, in each of them
activating about 15%. High values of the population employed in the tertiary sector also
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Figure 10. The unemployment rate in the rural
area of metropiltan area of Suceava
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characterize Pătrăuţi and Mitocu Dragomirnei, where about 30% of the actively employed
persons carry out their activities mainly in the commercial field.

Figure 11. The unemployment rate

In the last five years analyzed, the unemployment rate has followed a downward trend in
the analyzed rural settlements, decreasing from 5.2% in 2015 to 3.9% in 2019 (figure 10).
The last year under review emphasized that the high unemployment rate belongs to
Pătrăuți, its value is 17%. With a difference of about 10%, Verești, and values above the
rural area average, are registered in Mitocu Dragomirnei and Stroiești (figure 11). The
lack of jobs in these areas, the lack of professional training, but also the high share of the
Romani population within them, are the main causes for the high values recorded. The
lowest values of the unemployment rate characterize the most developed localities from
the point of view of living conditions and the level of development, namely, Ipotesti and
Moara, the value is about 1%.
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Figure 12. The relationship between the school age population and
the students enrolled in primary education (A) and in gymnasium education (B)

From an educational point of view, in the rural area can be accessed pre-school, primary,
secondary and professional levels, high school education, belonging to Suceava. One of
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the characteristics of the school population in the metropolitan rural area is the school
migration. To highlight this fact, we analyzed the number of children, of school-age
compared to the number of students enrolled in primary and secondary education levels,
in 2018 (the last year in which we have data). Following the two graphs it can be observed
that in Udești, Moara, Ipotești, Dumbrăveni, and Bosanci, the school migration is very
high. At the level of primary education, in these localities, the share of the population
following the studies near home ranges from 50-60%. The same tendency also appears at
the level of secondary education, which negatively influences the educational structure of
the population (figure 12).
CONCLUSION
Following the analysis of the main demographic indicators, the overall picture of the rural
population’s potential in the metropolitan area of Suceava was outlined. One of the
favorable demographic elements is the upward trend that characterizes the evolution of
the inhabitants’ number. The phenomenon of suburbanization has led to an increase in
the number of inhabitants in Ipotești, Mitocu Dragomireni, and Moara, where the
population growth rate has exceeded 30%. Regarding the dynamics of the population,
overall, the natural balance is a positive one, which in perspective, under the conditions
of a coherent economic-social development, can constitute the human resource with
access to the opportunity of qualitative increase of the level of preparation. The outbreaks
of population growth based on the natural dynamics of the metropolitan area are Verești,
Mitocu Dragomirnei, Moara, Ipotești, Bosanci, and Pătrăuţi. Also, there are localities
where the share of the young population is high (Dumbrăveni, Mitocu Dragomirnei, and
Pătrăuţi), where the share is over 30%, which reinforces the fact that in the analyzed area,
there is a high potential of the workforce. From an ethical point of view, the rural
population presents homogeneity, the representative minority being that of the Romani
population, having a higher concentration in Pătrăuți. Some heterogeneity was found in
the confessional structure of the population, in the rural area, coexisting in all the
localities, Orthodox and Pentecostal.
The elements that can negatively influence the process of integrated development of the
metropolitan area, from the rural area, consist in the decrease of the inhabitants’ number
in Stroiești and Siminicea, intensely affected by the demographic aging process, the
migration of the population within them, in the absence of the places of work, either in
the urban area of the metropolitan area, or outside it, or the high share of the Romani
population, in Pătrăuți e, which may constitute a social imbalance. The precarious
membership of the Romani population in the social-economic life, the follow-up of the
compulsory education, the high unemployment rate and the integration on the labor
market can restrain, from the demographic point of view, the development of the
metropolitan area of Suceava.
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ABSTRACT
The presentation of the problems of smart urban planning on the territory of the
administrative-territorial units in Bulgaria requires attention to be paid to the development
and application of information and communication technologies in the country, which
play a major role in addressing the challenges facing the development of the smart cities
of the future. The topic of smart urban planning globally is due to the fact that the majority
of the world's population lives in cities, given that the process of depopulation of rural
areas continues at the expense of increasing urban population, we can note that about 70%
of the world's population now lives in the cities. The result of this process is an increase
in the size of urban agglomerations, which necessitates the use of modern technologies
as the only means without alternatives in the planning and management of smart cities in
the future. For the creation of smart cities in individual countries, a globally coordinated
approach should be used, as well as the development of internationally standardized
technologies, which will enable better integration and interoperability of information and
communication technologies in urban planning, which in turn, it will create an
opportunity to achieve regional economic and catch-up growth for the lagging regions.
The process of developing international standards related to the harmonization of
information and communication technologies, as well as the implementation of policies
for the implementation of best practices in the smart planning for the development of the
smart cities in the future, necessitate rethinking the main indicators for assessing the
impact of information and communication technologies for the development of cities and
regions in individual countries.
Keywords: smart cities, smart urban planning, regional planning, regional development
INTRODUCTION
Smart city planning should not be seen as city planning packed with information
and communication technologies, because technology is a tool as well as a tool for
creating an intelligent comfortable urban environment. In this context, when it comes to
smart urban planning, one should understand the planning of smart cities based on
knowledge and using modern technologies in order to create economically, socially and
environmentally balanced development of cities aimed at ensuring a decent living for the
present and future generations. That is why in the course of the planning process,
continuous monitoring of the main infrastructural objects relevant to the sustainable
environmental development of cities is to be carried out, namely monitoring of the
construction, maintenance and operation of highways, bridges, tunnels, railway lines,
subways , airports, seaports, communication systems, water supply, electricity supply,
etc. with a view to creating an opportunity for optimal allocation of resources, which must
be based on the use of modern information and communication technologies and be in
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line with the continuing trend of increasing population and the need to provide the
necessary services for urban life. A crucial part of the policies for smart urban planning
is „the reduction of vulnerability, which is related to the susceptibility of human
development: human life, economy, social organization, and the physical aspects of the
environment. Although public and economic vulnerability are perceived as the most
important components of vulnerability, it is very important to take into account
the significance of the biophysical basis for human life - the environmental and
physical aspects of vulnerability and to deal with them in an integrated way. The
vulnerability is integrally analyzed by its factors (exposure,
susceptibility
and
resilience) and dimensions (social, economic, environmental and physical). The
integrated vulnerability of a territory is measured as a combination of the factors listed
above. All of them can be represented by a set of indicators, whose selection should
be reasonable and well-grounded. The set of indicators should allow measurement of
the vulnerability factors for each of the vulnerability dimensions“[1]. „The social
vulnerability represent the socio-economic aspects of vulnerability, for instance,
demographic structure of the population (age, education, occupation, awareness and
access to information, family structure, etc.), organization of the population and
communities, etc. The cultural-political vulnerability is related to the cultural heritage
exposed to risk (physical and metaphysical cultural wealth), and the institutional
strength of the political systems (trust in governmental structures, governmental
support to disaster risk management, transparency of policies and systems, etc.).
The economic vulnerability deals with the exposure of economic activities at risk,
e.g. spatial location of economic activities, production of goods and services, etc.
Environmental vulnerability reflects the fragility and exposure of natural elements
at risk: ecosystems, protected areas, sensitive environments such as forests, wetlands,
biodiversity, etc. The physical vulnerability represents the strength and design features of
key infrastructural elements at risk, i.e. critical infrastructure (emergency reaction
centres, shelters, medical facilities, social and cultural meeting points, etc.), transport
infrastructure (roads, railways, airports, harbours, etc.), and facilities and life lines
(supply and communication networks, etc.)[2]. Often, when designing a smart city,
monitoring of the city management system, which is the result of interacting systems and
standardization between them, has to be carried out, since modern technologies used and
defining the city as smart are high-speed optical, sensor, cable and the wireless networks
needed to realize the competitive and comparative advantages of a smart city by building
intelligent transportation systems, smart grids and smart home networks. This is precisely
the difference between the smart city and the traditional city, since the ordinary city
services based on information and communication technologies cannot respond as
quickly to changing economic, cultural and social conditions as the smart city services
that can and the result of the creation of self-study information and communication
systems. The smart city is based on the development of information and communication
technologies and the construction of the necessary infrastructure for their development,
while at the same time respecting and taking into account the growing contemporary
requirements for environmental and economic sustainability of cities and regions.
PARTICULARITIES IN THE DEVELOPMENT OF SMART CITIES.
New cities can easily be turned into smart cities, because in the process of planning,
designing and construction, the modern requirements of time are laid, as well as the steps
that can turn an ordinary city into a smart city are implemented. Taking into account the
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current pace of innovation development, we can expect that the smart city model will, in
addition to becoming widespread, become a real and popular strategy for urban
development of the 21st century, despite the fact that construction projects are currently
underway smart cities differ and in some cities attention is paid to maintaining the
environmental sustainability achieved through rational organization in the life of the city
through the use of new technologies to reduce the emission of harmful gases into the
atmosphere and efficient use of energy. While in other cities, projects involve the
transformation of traditional urban functions into "smart" ones, through the use of
information and communication technologies in all possible aspects of citizens' lives. One
of the major features in the development of smart cities is due to the different priority
goals and objectives, notwithstanding that smart cities generally have three main
characteristics. The first feature relates to the creation and maintenance of a secure and
secure high-tech and communications infrastructure to deliver new services in smart
cities. The first characteristic is the next one, namely the existence of a well-established
and integrated management system based on and consistent with the implementation of
uniform standards. And the third feature is targeted at users of smart city services, who
need to focus their efforts on building the necessary competencies and awareness of the
use of smart services introduced, since in the cities the concentration of population of
different categories and age groups, social strata with varying levels of income are high
and involve planning for additional resources and taking steps to increase access to smart
devices for all.
TAKING MEASURES TO MANAGE SMART CITIES.
The use of information and communication technologies in smart cities is especially
evident when taking measures to manage the intelligent movement of the population,
which measures are based on the ability to provide citizens with information on all modes
of transport and make informed choices about their mode of transportation. As often the
reasons for not using public transport are rooted in the bad reputation of this mode of
transportation. This is precisely what has required the implementation of design-related
projects to pay attention to the development of integrated travel plans that provide
information on ways of traveling with different modes of transport to a particular site,
which in fact reflects on the concept of carpooling, cars, scooters, bikes, etc. In addition,
more and more attention is being paid to the use of eco-friendly travel campaigns for
businesses and individuals in order to provide preferential rates or free urban transport
tickets to encourage people to use them. The basis of the measures introduced is related
to the search for the possibility of reducing car traffic and the negative effects of vehicles
such as noise, emissions, fine particulates, but also the need for parking spaces can be
reduced through traffic management measures. It is precisely the creation of an
opportunity to influence the links between smart urban planning, transport and parking
policy that is a prerequisite for the introduction of movement management measures that
can be stimulated through concrete changes to the current tax system. In general, the
introduction of specific measures implies a study of the specific needs of target groups in
the field of intervention, and the surveys can be carried out through various surveys
related to the study of urban traffic and possible ways of moving. Then, an analysis and
evaluation of the current state of traffic should be made, which includes determining the
main passenger flows, collecting public transport data, reviewing general movement
behavior of the population, etc. The actual study of travel behavior, in addition to travel
behavior, namely the number of daily trips, routes, travel time, modes of transportation,
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preferences, should be based on the hierarchy of quantitative factors of each of the travel
modes and the main problems that result from them. Taking a snapshot of travel problems
requires the collection of socio-economic data that can be compared with working hours
and workloads. The identification of problems related to population displacement
necessitates comprehensive studies in order to analyze the experience of applying the
same measures in other cities in the country, as well as to study foreign practices as a
whole. In addition, when it comes to smart urban planning, it must necessarily evaluate
the technologies that will be used, as well as an analysis of the options for securing longterm funding and, last but not least, an assessment of the existing legal framework and
mainstreaming global trends towards smart cities for the future. A key measure in smart
urban planning should be the creation of the concept of building an intelligent city, which
should include, first and foremost, the possibility of establishing an organizational
structure for managing the movement of the population in the city, and then consider
possible solutions related to with the activities in place and on this basis the choice must
be made regarding the required operating system, the specific initiatives, and the
necessary technical efforts related to the introduction of intelligent systems in urban
management, etc. Problems with the implementation of the planning process may include,
first of all, the development of basic tools, taking into account existing and future services,
such as accessibility and parking management in busy central urban areas, integration of
public transport schedules, etc. On the other hand, the difficulties of smart planning are
related to the determination of quantitative and measurable indicators to show the level
of change. „Cities are centers of modern societies and civilization. They create a lot of
value, but a lot of resources are consumed. The city itself is a multifunctional and
complex object that can be represented as a demographic, ecological, transport,
administrative-territorial and industrial production system. Unlike a conventional
city, the smart city actually means a "digital" city - a concept that has so far no
unambiguous definition. Experts' views, however, are united in the fact that a smart city
should not be perceived in the narrow sense as a city packed with technology. The
technologies in this case are rather a means of achieving a common goal, namely the
creation of a comfortable urban environment. Structurally, the "smart" city is a system of
interacting systems. Such interaction of a huge number of systems requires openness and
standardization, which are the basic principles of creating smart cities. A "smart city"
project, lacking openness and standardization, is soon becoming clumsy and
expensive. Some of the technologies involved and defining smart city are highspeed optical, sensor, cable and wireless networks necessary for the realization of
the benefits achieved thanks to intelligent transport systems, smart electrical networks
and smart home networks[3].“ The adoption of the knowledge as a resource, such as
the material, energy and financial resources of the enterprise, as well as its optimization
and utilization, provide a competitive advantage for the organization. In addition,
knowledge is a highly liquid resource that can easily be transferred to a product
and / or traded, but is an asset that ages rapidly in today's dynamic conditions of
development of science and information and communication technologies, which
determines the need for permanent investment in training and enhancing the skills and
competencies of the employees of each organization in order to increase
competitiveness. A turbulent environment requires and forces the organization to
generate and have the necessary knowledge to be flexible and to have the ability to
react quickly and adequately to emerging changes. The accumulation of
knowledge in the organization is the result of the ongoing process of training and
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accumulation of experience by the organization's employees, but they can be lost
immediately by leaving, retiring or "internally displacing" capable employees. The
transformation of knowledge into assets requires, it to be preserved, shared and
transferred, integrated into the business processes, management practice and culture
of the organization[4].
CONCLUSION
Smart cities planning should reach the planning stage of "knowledge cities" as they need
to be expanded through the use of good practices gathered in the smart city and increase
the return on investment, which is why local authorities, along with others institutions
concerned, namely business, universities, non-profit organizations, as well as citizens
themselves, must focus their efforts on making an smart city an inclusive city or a
"knowledge city", that can to be achieved through the implementation of specific smart
projects aimed at overcoming the spatial hierarchy and the division of central and
peripheral regions through integration in the field of smart urban development and
achieving dynamic urban growth through the use of information and communication
technologies in their quest to build "smart city". „Economic cohesion is an essential
element for the development of the Bulgarian economy. The main orientations of
cohesion on science, innovation, the development of small and medium-sized
businesses, information technologies are important for all economic sectors. Scientific
and technological progress does not accidentally give the greatest added value in the
development of new products and leads to cost optimization. Before that, however, the
construction of appropriate infrastructure - manufacturing bases, highways, science
centers, roads, etc., is urgent and should cover the whole country. The development
of small business is very often defined as the backbone of the economy, as there are
mostly people employed in family businesses and small settlements. As presented
in this article, they account for about 92% of businesses in Bulgaria. This is
naturally dictated by the lack of a uniform investment policy in all centers. The factors
for this are many and different, but the most important is the demographic problem and
the lack of skilled labor. In this regard, attention should be paid not only to the villagecity connection, but also to large and small towns[5]“.
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ABSTRACT
Following the social and economic transformations of the past decades, forest cover in
Romania was seriously impacted, particularly in mountain areas. The study is seeking to
analyze the spatio-temporal forest cover changes in Apuseni Mountains Natural Park. The
study area is located in the north-west of Romania, covering a large part of the Western
Carpathians. It includes extended forest ecosystems (72%), pastures and grasslands, karst
forms and phenomena, and a large variety of flora and fauna. The spatial and statistical
analyses relay on LANDSAT satellite images (1990, 2000, 2018) aimed at assessing
forest flows, conversion, and dynamics using some relevant landscape metrics (binary
change index and trend index). Despite the protected area status, over the analyzed
interval, forests recorded a slight decrease (4.3%); pastures and grasslands being the main
categories forests were converted to, but also the main categories converted into forests,
followed by scrub and/or herbaceous vegetation. Forest cover evaluations in protected
areas are critical in understanding the spatial dimension of landscape dynamics, and the
resulted environmental disturbances in order to perform further evaluations on ecosystem
services, risk assessment etc.
Keywords: forest cover, landscape metrics, Apuseni Mountains Natural Park, protected
areas, Romania.
INTRODUCTION
Land use/cover change have become the main component of global change through their
unprecedented consequences on local, regional, and global climate processes,
biodiversity, ecosystems and the services they provide [1,2,3,4]. In protected areas, in
particular, land use/cover changes are likely to cause habitat fragmentation and
biodiversity loss that can negatively affect ecosystem processes both inside and outside
their limits [5]. The changes related to forest cover are often associated with the natural,
socio-economic, political, institutional and environmental drivers and involve both
afforestation and deforestation. The latter, is generating forest losses due to natural
disturbances (e.g. droughts, strong wind, landslides, insects attacks) and human
intervention (e.g. harvesting). Under the resulted changes, ever since 1998, within the
European Union (EU), a Forestry Strategy was adopted having as key principles the
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sustainable forest management and the multifunctional role of forests9. This was
completed by the expanding of the protected areas surface though Natura 2000 network the foremost instrument in the European Union to maintain habitats and species in a
favourable status, to support biodiversity10 and achieve the EU 2020 biodiversity
targets11.
The Carpathian Chain is of outstanding importance for nature conservation which
remained relatively undisturbed compared to Western Europe due to its rich biodiversity
and habitats that provides a refuge for large mammal populations [6]. Here, the landscape
and ecosystems transformations have varied thorough time in relation to the underlying
driving factors. Thus, over the past 250 years, forest cover increase was the most common
land-cover change [3], but with significant differences between regions and the different
historical periods. For instance, in the northern Carpathians (cross Czech Republic,
Poland, Slovakia and Ukraine) increase in forest cover was selective and occurred on
areas less suitable to agriculture (higher and steeper) [7]. On the other hand, in the
Romanian Carpathians, during the communist period (1945-1990), forest cover loss
prevailed and was generally associated to tourism and industrial development [8], while
after 1990, selective logging for household needs, illegal harvesting, and even large scale
clear-cuts due to ambiguities in the forest laws led to large forest losses [2,6].
In Romania, the fall of the communist regime (1989) brought about significant socioeconomic and political transformations which marked the changeover from the
centralised to the free market system, mainly through privatisation and restitution of
agricultural and forest land [9,10]. One important consequence was the expansion of
private ownership over the former collective and state property (characteristic of the
communist period). This change of property gave birth to a variety of landscape
transformations related to land use/cover changes [2,9,10,11]. To these, other
environmental challenges were added: the increasing occurrence and magnitude of
extreme weather events, biodiversity loss, habitat fragmentation, trans-boundary
pollution, trade of the endangered species, waste management [12] and spread of
invasive/alien species [13]. Forest cover was one of the main land use category to be
significantly affected, mainly through forest fragmentation and forest loss (deforestation).
The majority of detected forest losses are related to the logging that occurred mainly in
the mountain units [14]. In contrast, some expansion of the forest area has been recorded
in relation to the natural regeneration, especially in the mountain and hilly regions [10]
and artificial reforestation, strictly associated with the financial sources [15].
After the EU accession (2007), a greater emphasis was put on nature conservation through
new regulations to increase the share of protected areas and new land management
regulations, such as a requirement for management plans for private forests [16]. Thus,
an increase of natural protected areas through the inclusion of new surfaces into Natura
2000 network was registered [17]. Consequently, in order to protect the natural
environment in the Romanian Carpathians, a network of natural protect areas has been
set, which was made of: 22 major protected areas totalizing around 1 million hectares, of
which 12 national parks, 8 natural parks, 2 geoparks, as well as some 600 reserves and
natural monuments totalling over 50,000 hectares [12,17,18].

9

https://ec.europa.eu/environment/forests/fpolicies.htm
https://ec.europa.eu/environment/nature/climatechange/pdf/Guidance%20document.pdf
11
https://ec.europa.eu/environment/nature/info/pubs/docs/nat2000newsl/nat32_en.pdf
10
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Studies carried out at national and regional level revealed the strong relationship between
the forest cover transformations and a series of driving forces of change which have
evolved together with the dynamics of natural, socio-economic and political environment,
some applied in forest protected areas. Some examples refer to: privatisation and
restitution processes [6,16,19], forest management [4], natural disturbances [20], complex
human-induced impacts [12]. The resulted spatial and structural changes were generally
addressed using Geographic Information System (GIS) and various statistical analyses
based on topographic maps [21,22], satellite images [2,19,23] or CORINE Land Cover
Database [10,14,15,21]. National-level studies highlighted the general trends in forest
cover dynamics in relation to the overall land use/land cover transitions [10], or to various
explanatory variables to predict future dynamics [14]. In turn, regional-level studies
provided a more accurate picture of the changes in relation to the specific drivers of each
region under discussion. Thus, [23] analysed forest cover changes under forest ownership
recovery and deforestation processes, combined with the effects of biotic and abiotic
disturbances in Iezer Mountains (Southern Carpathians); [24] performed the
quantification of economic pressure on forest cover change in the Parâng-Cindrel
Mountains (Southern Carpathians); [21] assessed the long-term changes in forest cover
in the South West Development Region; [25] modelled the dynamics of forest areas and
the related economic impacts in Maramureș County, while [26] assessed the economic
pressure on the forest fund in the same County etc.
In protected areas, in particular, assessing forest cover changes are essential for the
twofold role they play: forest ecosystems provide valuable services (e.g. provisioning,
regulation) to nature and humans, while protected areas help protect these ecosystems.
Studies on the relationship between forests and protected areas referred to the impacts of
policy (i.e. forest restitution) [6] and management [27,28]; the value of forest ecosystem
services under different management scenarios [29]; long-term forest conservation
management [30,31]. Quantitative approaches on forest cover dynamics are quite limited
in protected areas - [22] investigated land use/cover changes using spatial and statistical
analysis in Putna Vrancea Natural Park. As a result, the main objective of the current
study is to assess the specific trends in forest cover change within the last three decades
in one of the foremost protected areas in Romania: Apuseni Mountains Natural Park.
STUDY AREA
Apuseni Mountains Natural Park is located in the north-west of Romania, covering a large
part of the Western Carpathians (part of the Bihor Massif to the south and Vlădeasa
Massif to the north) (Fig. 1). The surface of the park is 75,786 ha and goes beyond the
administrative territory of three counties (Cluj, Bihor and Alba). It includes extended
forest ecosystems (72%), pastures and grasslands, karst forms and phenomena, and a large
variety of flora and fauna [30,32].
The first proposals to declare Apuseni Mountains a protect area were made in the mid30s by the renown scientist Emil Racoviţă. Later on, several attempts to turn the area into
a Natural Park were made, but it was in 1990 when Apuseni Natural Park was established
by the Order no. 7/1990 regarding the establishment of 13 national parks in Romania,
which was officially set by Law no. 5/2000 regarding the approval of the Plan of national
territory management - Section III Protected Areas [32]. The management category the
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Park falls into is IUCN Category V12: Protected Landscape/Seascape destined to the
conservation of the local landscape and traditions, to protect the natural, spiritual and
cultural heritage of the area, the sustainable management of the forests and to encourage
the tourism based on these values. Following Romania’s EU accession (2007) the surface
of the park is proposed as Site of Community Importance (SCI) ROSCI0002 "Apuseni"
and Special Protection Area (SPA) ROSPA0081 "Apuseni-Vlădeasa Mountains", within
the European Ecological Network - Nature 2000.
The functional zoning of the Apuseni Mountains Natural Park was carried out bearing in
mind the need to preserve biodiversity and landscape but also economic development.
Thus, according to the legislation in force, four management areas were established [33]:
the strictly protected area which includes areas with limited human influence, for which
the priority objective is the protection and conservation of species, ecosystems and natural
habitats; the full protected area comprising large areas less affected by human activities,
of great importance in terms of biodiversity, habitat and landscape conservation; the
sustainable management area that includes the area located outside the strictly protected
area and the full protected area, where traditional and tourist activities unfold; the
sustainable development of human activities area which covers the areas with the highest
concentration of human activities (Fig. 1).

Figure 1. The location and zoning of the Apuseni Mountains Natural Park

Apuseni Natural Park is one of the most inhabited large protected areas in Romania with
nearly 10,000 inhabitants in 55 permanent settlements (communes and villages). The
settlements include the administrative territories of 16 communes (LAU according to EU
nomenclature) and the properties of other 25 communes. The protected area is inhabited
up to high altitudes where permanent and quasi-permanent settlements are located – e.g.
the settlements of Ocoale - Scărişoara Plateau (1200 m) are among the highest settlements
in the country.
The main economic activities are related to animal breeding, wood exploitation, mining,
commerce, small industry and agriculture which is practiced up to an altitude of 1200 m.
It also includes rural settlements with specific architecture, ethnographic and folkloric

12

https://www.iucn.org/theme/protected-areas/about/protected-areas-categories/category-v-protectedlandscapeseascape
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traditions, most of them related to the local heritage represented by the so-called “wood
civilization” which explains the long-term pressure on forests in the study area.
METHODOLOGY AND DATA
The analysis of the spatial and temporal forest cover changes in Apuseni Mountains
Natural Park after the fall of communism (post 1990) was performed using spatial and
statistical data. The spatial and statistical analyses relay on LANDSAT satellite images
(1990, 2000, 2018) and the statistical data supplied by National Institute of Statistics
(Tempo On-line 1990-2016, https://statistici.insse.ro/shop/) (Fig. 2).
State of knowledge

Data collection (1990, 2000, 2016)

▪ Artificial areas
▪ Pastures and grasslands
▪ Forests
▪ Arable lands
▪ Scrub and/or herbaceous
vegetation associations
▪ Others

Data classification
(based on CLC nomenclature)

Database building

Data verification and validation
(EEA CLC Database)
Database transformation

Cross-intersection the land use/cover categories of the
analyzed years (1990 vs 2000; 2000 vs 2016; 1990 vs 2016)

No. of changes/nonchanges

Forest
gains/lossess

Forest
transition

Binary Change
Index (BCI)

Trend Index

Figure 2. The methodological flow
Table 1. Land use/land cover categories analyzed
Land use/land cover
categories

CORINE nomenclature (level 3)

Arable lands (AL)
(inlc. Heterogeneous
agricultural areas)

Non-irrigated arable land (211); Permanently irrigated land (212); Rice fields
(213)
Annual crops associated with permanent crops (241); Complex cultivation patterns
(242); Land principally occupied by agriculture, with significant areas of natural
vegetation (243)

Artificial areas (AA)

Continuous urban fabric (111); Discontinuous urban fabric (112); Industrial or
commercial units (121); Road and rail networks and associated land (122); Port
areas (123); Airports (124); Mineral extraction sites (131); Dump sites (132);
Construction sites (133); Green urban areas (141); Sport and leisure facilities (142)

Vineyards and orchards (VO) Vineyards (221); Fruit trees and berry plantations (222)
Pastures and grasslands (PG) Pastures (231); Natural grasslands (321)
Forests (FR)

Broad-leaved forests (311); Coniferous forests (312); Mixed forests (313)

Shrub and/or herbaceous
vegetation associations (SH)

Moors and heathland (322); Sclerophyllous vegetation (323); Transitional
woodland-scrub (324)

Others (OTH)

Beaches, dunes, sands (331); Bare rocks (332); Sparsely vegetated areas (333)
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The analysis was carried out using GIS-based methods and tools for the calculation of
each analyzed land use/cover type grouped into the following major categories: arable
lands (AL), artificial areas (AA), vineyards and orchards (VO), pastures and grasslands
(PG), forests (FR), scrub and/or herbaceous vegetation associations (SH) and others
(OTH) (Tab. 1). Using the direct intersection method between layers and Raster Combine
for rasters, the authors were able to compute the changes of each land use/cover category
for the selected intervals (1990-2000, 2000-2016, 1990-2018).
As a result, based on the changed/unchanged ratio for each analyzed land use/cover
category, several landscape metrics were computed: flows conversion [10,11,14], and
dynamics using some relevant landscape metrics such as binary change index (BCI) and
trend index [21,22,34,35,36]. Due to the unequal and sometimes incomplete information,
the different mapping scales and the particular environmental features of the study area,
the authors performed some database adjustments and normalization.
RESULTS AND DISCUSSIONS
The complex interactions between the biophysical conditions (climate, relief, lithology)
are critical in the distribution and share of the different land use/cover categories, yet
under the moderating effects of the anthropic activities. The continuous human impacts,
since earliest times, have evolved and diversified under the recent socio-economic and
political conditions of the post-communist period. In addition, similar to other mountain
units, the land affected by erosion or landslides determined the development of specific
vegetation which has changed the landscape structure and functionality [22].
The transformations that took place during the post-communist period set off a variety of
processes which also involved restructuring in agriculture and forestry which, apart from
the social and economic consequences, have changed the landscape. In mountains areas,
forest cover was the main land use category to be targeted by the resulted spatial and
functional changes, though deforestation and afforestation. Deforestation generally
occurred through illegal loggings on private-owned small forest plots; the retrocession
process having an important contribution to this process. On the other hand, afforestation
was mainly due to natural regeneration on deforested terrains, on abandoned farmland
and pastures and due to artificial reforestation (planting after logging, calamities or
establishment of a new forest on degraded lands) [10]. The deforestation was mainly
related to the transition of the forest into the shrub and/or herbaceous vegetation
association, pastures, both classes representing the highest shares of total deforestationrelated transition [14]. Reducing the livestock during the post-communist period and the
decrease of the pressure on the mountain meadows was linked to a slight natural extension
of the forests and bushes to the upper forest limit. Although these have a low economic
value, the effects on the ecosystem’s balance are positive.

Figure 3. Main land use/cover categories in Apuseni Mountains Natural Park
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In the study area forests (FR) are the main land use category with around 75% of the
territory, followed by natural pastures and grasslands (PG) with nearly 16% and arable
lands (AL) with up to 6.8%. However, among all land use/cover categories, AA, SH and
AL were subject to spatial changes during the analysed period (Fig. 3).
During 1990-2000 period, the land reform of 1991 set off a continuous process of land
restitution [9] when the foremost land use/cover changes occurred. Forest cover however,
registered only a slight decrease due to the continuous attempts to transform the area into
a natural park, the availability of other land resources to be subject to land transformation
more easily (e.g. arable lands, pastures and grasslands, shrubs) or the difficulty of
interpreting on satellite images the small-scale selective timber harvesting (regularly
illegal) (Fig. 4).
A

2005

2012

B

1990

2016

C

1990

2016

Figure 4. Examples of forest cover losses (a, b) and gains (c)

Since 2000, a large number of natural areas were declared protected and deforestation
practices on their territory somehow diminished [14]. This is also the case of Apuseni
Mountains Natural Park, where, during the 2000-2018 interval, forest cover registered a
relatively low decrease, generally on areas affected by natural disturbances (e.g.
landslides, strong winds, snow storms), selected harvesting (illegal logging) or the
extension of infrastructure (e.g. transport, electricity, communication) driven by
residential and touristic development.
Forest cover flows commonly show the gains and losses throughout the analyzed period.
During the 1990-2000 interval, forest cover gains mainly occurred at the expense of
arable lands (AL) and pastures and grasslands (PG), while the forest losses were to be
replaced by other categories (OTH) and pastures and grasslands (PG). Over the 20002018 period, forest gains were at the expense of other categories (OTH) and shrubs (SH),
whereas forest losses for pastures and grasslands (PG) and shrubs (SH). Overall, pastures
and shrubs are the main land use/cover categories to be permanently subject to change in
relation to forest cover dynamics (Fig. 5).
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Figure 5. Forest cover dynamics 1990-2018
(a) and forest cover flows: 1990-2000 (b), 2000-2018 (c) and 1990-2018 (d)

According to the binary change index one can observe the areas the most affected/not
affected by change in the forest cover. Most of changes occurred during the 1990-2000
interval in relation to the main political and legislative changes of the so-called transition
period [9]. Visible fewer changes were registered during the 2000-2016 interval, mainly
in relation to the establishment of the protected area status and the management measures
which were undertaken in this respect (Fig. 6).

Figure 6. Forest cover changes using binary change index: 1990-2000 (a); 2000-2018 (b).

The trend index, which was computed as the number of changes (from one category to
another) against the total number of changes registered at pixel level [22] shows that the
most important changes took place with regard to artificial areas (AA), forests (FR),
arable (AL) and others (OTH) in the 1990-2000 intreval and forests (FR), pastures &
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grasslands (PG), artificial areas (AA) and others (OTH) over the 2000-2018 period (Fig.
7).
30
25
20
15
10
5
0

artificial pastures &
grasslands

forests

shrubs
1990-2000

other

arable

vineyards
& orchards

2000-2018

Figure 7. Trend index for the main land use/cover categories

The overall analysis based on the trend index pinpoints a greater diversity of the land
use/cover categories subject to change. However, forest cover is at the centre of all
changes during the two intervals and the most intense changes took place during the
second period (2000-2018).
CONCLUSIONS
Forest cover evaluations in general and forest cover changes in protected areas, in
particular, are critical in understanding the spatial dimension of landscape dynamics, and
the resulted environmental disturbances (e.g. habitat fragmentation, watershed protection,
land degradation). They can also be used in performing further evaluations on ecosystem
services (e.g. carbon storage, climate regulation), risk assessment etc.
In Apuseni Mountains Natural Park, despite the protected area status, forests recorded an
overall slight decrease (4.3%) with differentiations between the analysed intervals. The
forest cover flows analysis revealed that pastures & grasslands (PG) are the main land use
categories forests were converted to, but also the main categories converted into forests,
followed by shrubs (SH) and others (OTH). According to the binary change index, most
of changes occurred during the 1990-2000 interval in relation to the main political and
legislative changes of the transition period, while less changes occurred between 20002016, mainly in relation to the establishment of the protected area and the management
actions. The trend index shows that the largest amount of transformations took place with
respect to forests (FR), artificial areas (AA), arable lands (AL) and pastures & grasslands
(PR) during both intervals.
Overall, forest cover changes (especially forest cover loss) have various effects and
consequences on the environment such as: land and soil degradation, changes of the
climatic patterns and climate change, biodiversity loss, habitats’ fragmentation, shifting
forest limit altitudes, biological pollution (sawdust) [12], but also carbon stock loss.
Carbon in protected areas has strategic value for environmental conservation and for
mitigation of climate change.
Measures and strategies that can be carried out to preserve forest cover, especially in
protected areas habitually should be addressed at the strategic and political level (e.g.
improvement of forest management; involvement of the local authorities and protected
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areas stuff in conserving the natural landscape, control of the illegal deforestations),
through public awareness and education programs, as well as through international
cooperation and partnerships with other countries from the Carpathian area.
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ABSTRACT
In order to understand the geographical logic of the Byzantine Empire, it is necessary to
know the elements of the geography of the eastern Mediterranean. During the New Age,
it played a dual role in imperial conquests, favoured the networking of the newly
conquered territories and, at the same time, represented the frontier for further imperial
expansion. In the case of Byzantium, parallels are evident with its predecessor, imperial
Rome, which expansion is thought to have reached as it reaches its natural boundaries.
Despite the similarity of Byzantium with Rome, there was a significant difference in
geography. It is a millennial geographic thought, which was greatly simplified in the
Byzantine Empire. Compared to its ancient predecessors, and it is difficult to understand
this "major setback in geography" without being familiar with the "wider picture". It can
be understood as a geographical logic that is essentially determined by three groups of
factors: the system of philosophical-theological ideas, the mysticism of biblical ideas, and
purely local geographical factors. As an introduction, the historical-geographical
narrative of this ecumenical empire will be used, as offered by [9, 12, 21, 23]. By learning
about the legacy of ancient geography and its cosmogonic-cosmological ideas, one will
also understand the greatest challenges facing the emerging empire. The existing
Aristotelian-Ptolemy system was upgraded by St. Augustine thus creating a world of
dogma and scholasticism, which will remain dominant for the next millennium.
Therefore, it will be necessary to become familiar with the basic features of New
Platonism and Orthodoxy [11,13], which will influence geographical thinking [14, 28].
Byzantium during the Middle Ages would represent the greatest achievements of the
overall development of European society, but also the basis for the formation of a new
Christian civilization (Orthodox). At the same time, these processes will be accompanied
by “a great decline in geographical thinking”, whereby the geographical imagination of
Byzantium and the world will be clarified through the analysis of numerous geographical
sources [5, 7], the philosophical works of Aristotle [1, 2, 10, 18] and St. Augustine [3, 6,
13] and Ptolemy's geography [23, 26, 27]. These representations of medieval geography
/ cosmography, as exemplified by Byzantium, will be viewed through Bible sources and
works in different works [16, 25]. Finally, the elements of the settlement-demographic
development of Europe [19] and the general political and geographical characteristics of
the empire [4, 16] will allow a more complete understanding of the geographical logic of
the Byzantine Empire.
Keywords: Byzantium, geographical thinking, geographical logic, AristotelianPtolemaic image of the world, great decline in geography.
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INTRODUCTION
Byzantium was a state that got its present name only when it disappeared from the
historical scene and during its development the level of geographical thinking and the
development of geographical ideas was significantly inferior to the realms of historical
science. History and geography were essential to the identity of Byzantium, as an
ecumenical empire of long duration and reach that spread across three continents. The
most beautiful and simplest description of Byzantium can be summarized as follows:
"Roman rule, Greek culture and Christian faith are the main sources of Byzantine
development. Without any of these three elements, Byzantium cannot be imagined. It was
not until the Hellenistic culture and Christian religion merged with the Roman state form
that the historical phenomenon we called the Byzantine Empire emerged. This merger
was due to the shift of the center of gravity of the Roman Empire to the East, caused by
the great crisis of the 3rd century. It is most clearly reflected in the Christianization of the
Roman Empire and the establishment of a new capital on the Bosporus. These two events,
the victory of Christianity and the final relocation of the state center to the Hellenized
East, markedly mark the beginning of the Byzantine era” [22].
The Eastern Roman Empire (Byzantium) was the most important medieval European
country, manifested in three ways. First of all, it was the state that lasted the longest in
the New Age, from the partition of the Roman Empire by Emperor Theodosius (394) to
the Turkish conquest of Constantinople (1453) or it is the “only state from this sides of
the Chinese Wall that survived from ancient times to the dawn of the New Age” [24]. The
historical-geographical development of the Empire was the result of the relationship of
military forces between Byzantium and its neighbours (Persia, Germans, Slavs, Arabs,
Tatars, Turks). The peak of the empire's expansion came during the reign of Justinian I
(6th century) and then during the golden period of development (9th - 11th centuries),
followed by the weakening of the empire. This development did not flow linearly and, as
a turning point in its history, there were crusades, organized with the purported goal of
protecting the tomb of Christ, and the real goal was something else. During the Fourth
march (1204) Western European armies (French, English, German, Genoese, Venetians)
plundered and set fire to Constantinople. After this affliction, the empire weakened
significantly, and the final fall was represented by the Turkish conquest of Constantinople
(1453). Also, this was the first Christian state, founded on the principles of the Christian
faith (Emperor Theodosius, 380). Of particular importance to this, as well as to all
European history, was Emperor Constantine (272-337), who forbade the persecution of
Christians (Milan Edict, 312). It was in Byzantium that the specialty of Christian teaching
developed, which after the Great Schism (1054) would become recognizable as the
Orthodox (Byzantine) church. In her teaching, mysticism does not appear as a school or
a particular mysticism related to a particular personal experience, but rather it has a
special significance.
The characteristic of Orthodox mysticism is essentially an ecclesiastical one. An
Orthodox Christian educated on the mystery of faith, is nourished and spiritually
formulated by the Church and the Church. The mystery of the Church is the center of his
life. He prays to him, he sings, the Church has received the mystery of the Resurrection,
and she must teach it, re-publish it, with all the possible shine that is provided by the
liturgical expression. In every baptized Church there is a mystery of glorious immersion
in salvation, and a sign of return to the Father [24].
Emperor Constantine was also credited with founding Constantinople (330), the capital
with the most favourable geographical position in the world at that time, which for most
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of this period would be the largest European city. It was an indispensable urban
framework in which the Hellenic culture was most successfully nurtured and radiated
from it to other centres of the empire, most notably Alexandria. The cohesion element
was also the legacy of the Roman state administration, on the basis of which a powerful
official-financial apparatus was built. In the end, the geography of the eastern
Mediterranean played a double role during the New Age in imperial conquest. It favoured
the networking of the newly conquered territories, and at the same time represented the
frontier for further imperial expansion. In the case of Byzantium, parallels are evident
with its predecessor, imperial Rome, which is thought to have reached expansion by
reaching its natural borders (the Sahara in the south and the Rhine-Danube in the north).
Viewed from the centre (Rome or Constantinople), for both empires the Mediterranean
was the basis of communication and trade, not a barrier. Both empires reached similar
spatial outlines of borders and the same geographical objects represented the border
between the Empire and predominantly the same tribal neighbours. However, in the
domain of geography, there was another significant difference. It is a millennial
geographic view that has been greatly simplified in the Byzantine Empire compared to its
ancient predecessors, and it is difficult to understand this "a great decline in geography"
without taking into account the wider context.
THE LEGACY OF ANCIENT GEOGRAPHY
The ancient world of geography is essentially characterized by a kind of cosmologicalcosmogonic synthesis (Aristotelian-Ptolemy vision of the world), which would become
the basis of scholastic learning and the paradigm of all scientific knowledge throughout
the Middle Ages. Aristotle's interpretation of cosmogonic ideas and meteorological
phenomena is only part of his philosophia naturalis, and his most significant contribution
to geographical thinking has been in understanding socio-geographical processes. He
applied logical principles to explain the physical laws and thus to describe the planetary
system, to debunk different myths and he claimed that the universe was "finite,
uninhabitable, and indestructible" [2] and in the domain of cosmogony he refuted the
views of Plato, Pythagoreans, and Empedocles. Aristotle also came to the conclusion that
"the sky must have a spherical shape, and therefore, it is the closest to its substance and
appears first in nature" [1]. According to him, the Earth is circular, not flat in shape, and
as a reason he cited the Earth's shadow on the moon, which is always round during the
eclipse. He also cited the example of watching a ship sail out into the open sea and that
the hull of the ship disappears first and then the sails (because of the curvature of the
Earth). He portrays the universe as a polispherical, geocentric, and mathematical system,
to which the fixed Earth and many spheres belong, of which the farthest sphere consists
of fixed stars. In the domain of physical geography and explanation of meteorological
phenomena, Aristotle's inevitable work is Meteorology, in whose introduction he states:
"We have already discussed the first causes of nature and all other natural movements,
also the arrangement of stars as they move in the sky, and the physical elements enumerating, specifying and showing how they change from one to another - whereby
they arise and perish, in general. One part of this investigation, which all of our
predecessors called meteorology, remains to be considered. It refers to natural events,
though their order is less perfect than with the first body. They take place in the region
closest to the movement of the stars. Such are the Milky Way, comets and meteor
movements. It also studies all the propensities we might call common air and water, and
the types and parts of Earth and the interconnections of its parts. This sheds light on the
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causes of winds and earthquakes and all other consequences that involve these species
and parts of the Earth” [1].
Thus, his interpretation of physical geographic phenomena and processes will remain
unchanged over the next 1800 years and will form the basis of scholastic learning.
Aristotle's philosophy is described as an "amalgam of astonishing philosophical
necessity" in the framework of a consonant, realistic teaching labelled as hylomorphism.
Aristotle mentions the "first matter" from which free bodies (water, fire, earth and air)
will form, and he attributes the perfection of circular motion to the fifth element, which
he calls ether, and is found in the supralunar world (away from the moon), where souls
also dwell of the dead.
Claudius Ptolemy (90 to 147 years) was the second scientist who determine the character
of the whole of science over the next millennium, and ends with a series of famous Greek
geographers. His contribution to geographical thinking can be interpreted in two ways.
On the one hand, his contribution to science, especially geographical thought, was
enormous, as he expanded the use of mathematics to scientifically understand natural
phenomena. In addition to a number of landmark successes in the field of astronomy,
Ptolemy also created “two misguided theories that will significantly diminish his overall
scientific contribution” [27]. The first was astronomical and related to the geocentric
theory that the Earth is at the centre of the universe. The second was geographic in nature
and strengthened the so-called the "Aristotelian-Ptolemaic" character of the science on
which the Catholic Church (St. Augustine) will develop dogmatic learning and prevent
the dissemination of scientific knowledge, including geographic ones. He supplemented
Aristotle's work on climate by expanding the number of climatic zones to seven. With his
work, the theological interpretation of cosmogonic ideas and natural phenomena began
to be reinvigorated as a result of his rigid determinism, especially in the domain of the
significance of planets and stars. Like Aristotle, Ptolemy assumed that there was
symmetry in nature and believed that the southern hemisphere was habitable. and that
they could be divided into the same climatic zones as the northern ones. Dividing the
country into specific zones had consequences not only for geography and meteorology,
but also for theology, two from astronomy and one from geography. Many geographers
state that “the Great corpus of astronomy is one of his most famous works on changes in
the position of celestial bodies” [28] in which he has collected all the astronomical
knowledge he has received so far (thirteen books). The book was translated and preserved
by the Arabs under the name Almagest and brought to Europe many centuries later. In
this passage, Ptolemy explained the geocentric system of the cosmos, by which the Earth
is at its centre, the sun and planets orbiting it, and the stars attached to the celestial sphere.
Like Aristotle, Ptolemy believed that the Earth was stationary, the objects fall towards
the centre of the Earth and he thought, because the Earth must be the centre of the
universe. Western Christianity had no major objection to Ptolemy's geocentric system,
because it had enough space for heaven and hell on the other side of the fixed stars, so
the church accepted this model of the universe as the only true one. His other significant
work was the astrological treatise Tetrabiblos, in which he tried to adapt horoscopic
astrology to the then Aristotelian philosophy of nature. Because he predicted changes in
the position of celestial bodies in the Almagest, in this work he foresaw (astrology) their
influence on earthly events. This occult knowledge will be a major astrological textbook
over the next thousand years and will be subsequently printed during World War II. The
third major work is Geographia Hiphegezis (Geographic guide), in which Ptolemy
compiled a collection of what was known about the geography of the world in the Roman
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Empire (2nd century), with the greatest reliance on the works of the geographer Marinus
of Tyre, as well as the geographical lexicons of Rome and the Persian Empire. A
significant part of the book is a discussion of the data and the methods and collections of
maps (atlas) used. Interesting is the content of this third book, in which Ptolemy provides
very significant explanations for the differences between geography and chorography,
defines the basics of geography, methodology for calculating lengths along the meridian
arc, the importance of observing phenomena, comparing different reports of the same
phenomena over time, Marinus of Tyre's geographical manual, instructions for
compilation of maps, how the Earth is represented on the ball and plane, and a description
of the meridians and parallels that are entered on the Earth's view. In a certain way,
Ptolemy closed one chapter in geophilosophy very early, called the idea of the world, and,
along with Aristotle, clearly defined a new idea, the idea of God. It was a strict framework
of scientific aspirations, and thus of geographical imagination for the next thousand and
four hundred years. After this "major setback", a new sense of geography emerges, as a
science that integrates diverse knowledge, in order to discover the "measure of the whole
or the law of functioning of the global system" [10].
CHRISTIAN THOUGHT AND THE
"A GREAT DECLINE" IN GEOGRAPHICAL THINKING
The emergence and spread of Christianity also had a significant impact on the
development of medieval geography (cosmogony), which was reflected in the JudeoChristian belief in God's creation and care for the universe. Some geographers recognized
these elements in the Old Testament [9], and others emphasized that Plato's cyclical
theory was dominant until then, according to which the world would last only 72,000
years. The first half of this world cycle will represent the Golden Age, but during the
other 36,000 years. "The Creator will relent in his control of the world," a period of
disorder and chaos will ensue, and "God will restart the cycle" [6]. From this it can be
seen that in the world of Antiquity time had a cyclical character, and history repeated
itself (closed circuit) and always returned to the beginning. It is at this point that
Christianity emerges, which directly influences the transformation and development of
philosophy, thus causing a major upheaval. Formally, this was evident through the shift
of the main philosophical centre from Athens to Alexandria (Philo and Plotinus), and
substantial changes were recognized through the establishment of new central
philosophical concepts (issues of history and personality). This reversal emphasizes St.
Augustine, which fundamentally changes the doctrinal views of ancient science in the
domain of understanding the concepts of time (history) and space (geography), which we
will continue to address.
"The first significant philosophy of history, which was founded in the Christian period of
world history, the philosophy of the history of Blessed Augustine, to a great extent
conditional on the further construction of the philosophy of history, coincides with one
of the most catastrophic moments of world history, with the downfall of the ancient world
and the fall of Rome (.. .) Christianity introduced historical dynamism, the exclusive force
of historical events, and created not only that philosophy of history called Christian in the
religious sense, such as the philosophy of the history of Blessed Augustine (...) The time
of our worldly reality, the time of our world eon is torn apart time; it is a bad time, because
it contains an evil, deadly principle, it is not the whole time, but broken into the past,
present and future. In this respect, it is an ingenious teaching of the time of St. Augustine”
[8]
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St. Augustine (354-430) considered the ancient cyclical theory of history inconceivable
because it denied the uniqueness of Jesus Christ and the promise contained in his teaching
about the ultimate salvation of man (Last Judgment). He took from Judaism the idea of a
linear progression of time and for him the world is history, a happening with a beginning,
a duration and an end. He takes this interpretation from the scriptures and points out that
the original meaning of all human endeavours, through history, is to move into the true
umbrella of peace and tranquillity, which also “marks the end of history attaches
particular importance to the books of the prophets Daniel and Jeremiah”. The first
attempts through Nebuchadnezzar's dream to create a "scheme of history in the history of
mankind," and the second speaks of "God's punishment of the people by which these
prophets turn to what is to come" [8].
The question of the end of history is an eschatological question relating to the resurrection
of eternal life or the Kingdom of God, which will occur by the Second Coming of the
Lord Jesus Christ. Therefore, Christianity is tied to the central historical event (birth of
Jesus Christ), and the whole history is divided into two parts: before (Old Testament) and
after Christ (New Testament). In explaining his concept of history, Augustine begins by
saying that every act of God's interference with human life is a moment of history, and
therefore significant socio-historical changes are given religious value in his
interpretation. Thus according to St. Augustine, history knows six epochs - from the
creation of Adam to the flood, from the flood to Abraham, from Abraham to David, from
David to the Babylonian enslavement of the Holy Land, from Babylonian slavery to the
birth of Christ and finally, from Christ to the end of the world. For this reason, Christianity
is a "way out of the closed circle of Greco-Roman ontology, as it has opened the space
for understanding the world in the paradigm of creation" [13].
The second aspect of St. Augustine is predominantly geographical and refers to Aristotle's
five points about the habitation of the southern continent. According to him, there can be
no race of people permanently separated from the North (Old World), all because of the
belief in "the creation and common origin of all people." The views of St. Augustine about
the invasiveness of the Southern Hemisphere in such a way that, in the face of the inability
to navigate the oceans, would mean that “God created a counterpart to Adam and Eve. A
righteous God would not create people in a space inaccessible to the apostles of Christ,
because they would be accursed as a result of unfair living conditions" [18]. That’s right
for St. Augustine, the Bible was proof that Earth's antipodes must be without humans. In
book The City of God, he says:
"And as for the story that there are humans on the Antipodes, that is, on the opposite side
of the Earth, where the sun rises, when it sets, and that people walk their feet opposite
ours, this is by no means credible. And indeed, it is not confirmed that this was acquired
by historical knowledge, but by scientific presumption, on the ground that the Earth is
surrounded by a curved sky and that there is as much space on one side as there is on the
other: hence, they say, that the part that is " below us, "must be inhabited. But they do not
state that, though it should be supposed or scientifically proved, that the world is round
and spherical, it does not follow that the other side of the earth is bare water; even though
it is desolate, does it immediately follow that it is inhabited. For the Scripture which
proves the truth of its historical statements by the fulfillment of its prophecies does not
give false information; it is too absurd to say that some people have traveled by ship and
crossed the whole ocean, and crossed from this side of the world to another, and that,
even the inhabitants of that far off region, are descendants of that first man. So we ask if
we can find the City of God dwelling on Earth, among those human races that are said to
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be divided into seventy-two nations, and as many languages. For it continued until the
Flood and the Ark, and it is proved that he continued to exist among Noah's sons, by his
blessings, and chiefly in the eldest son of Shem; For Japheth received this blessing to
dwell in Shem's tents” [3].
The merging of Augustinian and Aristotle views resulted in a common medieval belief
that there was only one compact and inhabited zone, corresponding to the Northern
Hemisphere (Old World), while the hot (torrid) zone was too hot to allow human life, and
also to border the ecumenical south. The Augustinian - Aristotelian concept dominated
the conceptions of the nature of the Earth until the late Middle Ages, when it was refuted
by the establishment of a scientific experiment. In the realm of cognition by numerous
geographical facts, this was the experiment of Henrique the Navigator and the beginning
of the Great geographical discoveries. Immediately afterwards, in the domain of
astronomy, N. Copernicus, T, Brahe, and G. Galilei conducted scientific experiments,
thus beginning the scientific revolution.
If we now focus only on Byzantium, we will notice that the initial reflections on the “a
great decline in geography“ and the reasons for such geographical imagination lie in the
domain of philosophical-theological ideas, which determined the character of the whole
Byzantine society. According to the origin and historical-geographical development of
Byzantium, its philosophy was the natural and historical successor of Hellenic
philosophy. It developed mainly in the sign of New Platonism and mysticism, as opposed
to Latin (Western) Christianity, which, under certain historical circumstances, embraced
and developed mainly scholastic Aristotelian rationalism. "Christological and
soteriological debates were heavily influenced by New Platonism" [11] and that these are
the specifics of the development of early Christianity and Byzantine philosophy. This is
the period after the first Ecumenical Council in Nicaea in 325, when philosophers were
replaced by apologists and church fathers. They work to systematize Christian dogmas,
since Jesus Christ left no written trace behind. Of particular importance was the teaching
of the Logos, in the interpretation of the Alexandrinos Philo and Origen, John the
Theologian, the writer of the fourth Gospel of the New Testament, but also of Byzantine
patristics in the works of the Cappadocian’s (Vasily the Great, Gregory the Theologian,
and Gregory of Nyssa,). Plotinus was” the founder of New Platonism and is the last of
the great philosophers of ancient times” [26]. Although he lived in the chaotic period
during which the collapse of the Roman Empire began, he did not write about the scenes
of misery and ruin that were part of his reality. He thought of the eternal world of Good
and Beauty, because he believed that this profane world offered no hope and that it was
worth devoting only to another world. For the Christian, the other world was the kingdom
of heaven which is enjoyed after death; for the Platonist, it was the eternal world of ideas,
the real world as opposed to this deceptive, appearing world. It is on these elements, as
in the previous period of ancient Greece, recognizes the elements of European identity,
which is built from a "mixture of chaos and uncertainty in which the geography of the
European peninsula will grow into history" [13].
MYSTICISM OF BIBLE EVENTS AND
CARTOGRAPHIC PERFORMANCES
Geography in the Byzantine Empire was not a subject that was widely studied, as the
main fields of interest were literature, philosophy, and theology. The core of Byzantine
science was the University of Constantinople (425), which arose from the reorganization
and expansion of the high school of Constantine the Great and was called Pandidaktirion.
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The new university, which became the most important cultural focal point of the
Byzantine Empire, was taught by Greek and Latin professors of grammar, rhetoric,
philosophy and law. There were other famous schools of late antiquity, such as those in
Athens, Antioch, then Lebanon, Alexandria, Aphrodisiada, Beirut. The next high school
was in Magnavra (9th century), and “there was a shortage of colleges filled with general
education schools (ἐγκύκλιος παιδεία). This reform was imposed by the circumstances
themselves, since the abandonment of cities, the reorganization of the state and
iconoclasm created entirely new circumstances" [17].
One of the first texts to begin this phase in the development of geographical thinking was
Collectanea rerum memorabilium, which binds to Gaius Solinus (III v). He found
wonders both near and far, thus describing the people in Italy who sacrificed to Apollo
"playing barefoot on coals of fire", pythons growing and fattening themselves "sucking
milk from cow’s udder". He states that there was a creature in Germany that had "such a
large upper lip that it could only be eaten by walking inward." He emphasized the
exoticism of the African continent in the way that "Simeons who had dog heads" lived in
Ethiopia, and "four-eyed people" lived along its shores, while in Niger lived "ants as big
as mastiffs". The continuation of such geographical representations was also realized in
the work of Cosmas Indicopleustes, who wandered in the Sinai and wrote his memoirs
and "classic defence of the Christian vision of the Earth" in twelve volumes, with the aim
of defining a clear geographical location for each geographical term in the Bible. His
basic conclusion is that the Earth is not round but shaped like a crate with a bulge at the
top. This was an example of the incredible "decline" of geographical thinking, which will
remain in Byzantium for a very long time [6].
Some of these elements have already been indicated in "ecumenical maps", designed to
show what orthodox Christians are expected to do, which is to "believe." These maps
were not so much knowledge-based as they were derived from the dogma of Scripture.
Such simplification of geographical representations was a function of Christian belief, as
explained by Isidor of Seville (VI-VII c.) In such a way that the Earth (orbis terrarum)
resembles a wheel because of its round shape (orbis). Therefore, the maps, which
represented the ecumenical community of the time, were called “dotted” or “T - O maps,”
and were based on a simplified Christian representation of the Earth: three continents in
the middle surrounded by the Oceaunus Sea. And these folders were part of church dogma
and Old Testament tradition, according to which each place mentioned in Scripture was
to be "placed in a specific location." In doing so, a great challenge for geographers and
theologians was the geographical definition of the three sites.
The first was the Garden of Eden or the Garden of Enjoyment, in which many kinds of
fruit were planted, but also the tree of life. There is no cold or too much heat in this garden,
but an eternal spring in it. In the middle is a spring that feeds the whole garden, and then
the four rivers (the Nile, Danube, Euphrates and Tigris) are forked. Because of Ancestral
fault, human access is forbidden here. Geographers at the time believed that this place
was located in the eastern regions, which was set on a hill that "touches the circle of the
moon's trajectory, to stay safe after the Flood." To be inaccessible to humans, paradise is
surrounded by a lifeless beast with numerous beasts and is usually surrounded by high
mountains or a flaming wall that reaches to the sky. The cartographic play is marked by
the characters of Adam, Eve and the serpent in the upper part of the map, and favourite
medieval literature described the path to paradise (Alexander the Great, Saint Brendan,
the kingdom of John the Priest).
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Another important location related to the centre of the world (umbiculus terrae), which
is located in the centre of the map. This symbol has had a specific significance for every
civilization, and so throughout history this "omphalos or navel of the world" has moved.
Initially related to the Hellenic oracle of Delphi, the Jews considered it to be a temple of
Solomon located on Temple Hill in Jerusalem, and for Christians it was Jerusalem, only
its location was the church of St. John. The grave on Golgotha. This is confirmed by Bible
sources, as the Languages prophesied: "... who taught and prophesied in Babylon, and his
prophecies were learned in Jerusalem (...) he saw the most terrible destruction of
Jerusalem, when the wrath of God slaughtered all but those who had previously been
marked by a Greek sign called Tavy" [7]. And that sign is like our letter T, which is again
the sign of the cross. The position of the centre of the world can also be recognized by
this description: "Thus said the Lord: This is Jerusalem, which I have set up in the midst
of the people, and overtook them in the land" [7].
The geographical location of Byzantium had a transcontinental significance, as the empire
lay on three continents (Europe, Asia and Africa). With the strengthening of the Byzantine
state, Constantinople became Second Rome, and the site of the coronation of the
Byzantine emperors was transposed into the canter of the world. In other words, the
central place on the map of the world, which was recognized as Hagia Sophia,
corresponded to the capital of the most powerful Christian empire.
The third "mystical" location refers to the Gog and Magog countries, multifaceted
geographical terms referring to countries, rulers or nations. These terms are interpreted
differently in Judaism, Christianity and Islam. The earliest mention of these terms is
recorded in the Old Testament, the Book of the Prophet Ezekiel, in which the enemies of
the people of God were prophesied: "And when the thousand years are over, Satan shall
be released from his prison. And they will go out to deceive the nations in all four corners
of the earth, Gog and Magog, to gather them for battle, whose number is like the sand of
the sea. [7].
A possible explanation for this biblical statement can be found in the "Apocalypse - An
Interpretation of John's Revelation," which states: "It is thought of the appearance of the
antichrist before the end of the world. The liberated Satan will seek to deceive all peoples
on Earth in the face of the Antichrist and to encourage Gog and Magog to fight against
the Christian Church"[5].
It is clear that the interpretations of these geographical terms in the scriptures had a great
influence on the geographical imagination of certain religious communities, and since
they were eschatologically understood, their geographical representations were
interpreted differently. In other words, for the Jews, Gog and Magog were Scythians, who
lived on the northern shores of the Black Sea, for Christians it was the Huns, and the
Muslims believed that Zulkarnejn's inaccurate connection with Alexander the Great was
interpreted by Western sources.
GEOGRAPHICAL ELEMENTS
The third group of elements in the construction of geographical logic had purely
geographical elements. We have already pointed out, by the example of Constantinople
and its geographical location, the importance of this ecumenical empire. Based on the
broadest geographical concepts (continents), it is common knowledge that the division of
the world into three continents (Europe, Asia, and Africa) was first developed by ancient
Greek geographers and then transmitted to Greek and Latin Middle Ages. Initially,
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continents were defined solely as geographical terms, but over time they evolved into
cultural concepts. This is most evident from the example of the term Europe, which
"Towards the end of the Middle Ages, in the West, and especially in Renaissance Italy, it
established itself as a meta-geographical term expressing a sense of cultural and religious
identity within a politically divided world, above all, Latin Christianity in relation to the
emerging and smaller Ottoman Empire. degree, and to the ‘schismatic’ Christian East.
Table 1. The largest cities in Europe 800-1400. g., classified into three regions: eastern and western
Mediterranean, and north (all cities north of the Pyrenees, Alps and Danube). Source: [19]
800
No.

City

Location

1
2
3
4
5

Constantinople
Cordoba
Rome
Merida
Plisna

East
West
West
West
Nord

No.

City

Location

1
2
3
4
5

Constantinople
Cordoba
Seville
Palermo
Kyiv

East
West
West
West
Nord

No.

City

Location

1
2
3
4
5

Constantinople
Palermo
Seville
Paris
Venice

East
West
West
Nord
West

No.

City

Location

1
2
3
4
5

Paris
Bruges
Milan
Venice
Granada

Nord
Nord
West
West
West

No.
inhab.
300 000
160 000
50 000
40 000
34 000

No.
inhab.
450 000
450 000
90 000
75 000
45 000

No.
inhab.
250 000
150 000
150 000
110 000
70 000

No.
inhab.
275 000
125 000
125 000
110 000
100 000

No.

City

Location

Naples
Metz
Paris
Milan
Toledo

West
Nord
Nord
West
West

City

Location

Venice
Thessaloniki
Ratisbon
Amalfi
Rome

West
East
Nord
West
West

City

Location

Milan
Cordoba
Granada
Cologne
London

West
West
West
Nord
Nord

No.

City

Location

6
7
8
9
10

Genoa
Prague
Constantinople
Gent
Rouen

West
Nord
East
Nord
Nord

6
7
8
9
10
1000
No.
6
7
8
9
10
1200
No.
6
7
8
9
10
1400

No.
inhab.
30 000
25 000
25 000
25 000
25 000

No.
inhab.
45 000
40 000
40 000
35 000
35 000

No.
inhab.
60 000
60 000
60 000
50 000
40 000

No.
inhab.
100 000
95 000
75 000
75 000
70 000

The comparison is all the more interesting and justified in the light of the fact that
Byzantium and the medieval Latin West were brothers within the Christian civilization,
who inherited the works of the ancient geographers, though in different ways and each to
a different extent” [4].
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The second factor is the natural-geographical characteristics of the Empire [12] and refers
to the climatic vegetation characteristics (predominantly steppes, semi-deserts and
deserts), which limited the spatial distribution of the population. Finally, the third
significant factor is the location of the population and the maritime orientation of the
cities (urbanization of the coastal zone). It can be seen that, among other things, the
difference in the degree of urbanization can be explained by the different historical and
geographical development of the whole Euro-Mediterranean area during the New Age.
Undoubtedly, the first refers to a geographical thought by which a large, diverse and rich
set of concepts and ideas are described, describing, organizing and mentally mapping the
world of ecumenical knowledge that the Byzantines knew or imagined. From the texts
studied, it follows that there is no clear and systematic idea of the macro-spatial concepts
and ideas that existed in Byzantium during the Byzantine period geographical texts and
travelogues are relatively rare compared to texts from of other medieval civilizations [15].
According to him, extensive historical, literary, hagiographical and educational writings,
which shed light on the geographical world of Byzantine authors, should be studied. The
character of Byzantium best reflects the assessment that:
"Under Constantine and his successors, the Eastern Roman Empire or Byzantium became
a refined and somewhat refined counterweight to the earlier empire, with a better
development of goods traffic, a more disciplined army, and a stricter formalism. It lived
for another thousand years as a civilization stopped in its development. Those who
believed in the fourth century that the Roman Empire had a thousand more years to live
had the right, if they identified Rome with Constantine's new capital. Byzantium
succeeded in overcoming the parasitism and disorder that undermined the power of Rome,
but managed to preserve itself only as an enclave whose boundaries and importance
became diminishing from one century to the next” [16].
In order to describe “a great decline in geography" based on the previous causes of
geographical development, it is necessary to define terminologically more precise terms.
The description of geographical concepts and ideas should begin with a topography and
overview of the most important cities of the Empire. Undoubtedly, in addition to the
aforementioned Constantinople, Athens was of great importance, and the most important
cultural foci and major centres in Asia Minor were Ephesus and Antioch, and in Egypt it
was Alexandria.
Based on Table 1, we note that the regional ratio between the 10 largest cities in Europe
in the first period (800 AD) was: 1 (east): 6 (west): 3 (north), and then this ratio changed
and was 1000.: 2 (E): 6 (W): 2 (N); 1200.: 1 (E): 6 (W): 3 (N) and lastly, 1400.: 1 (E): 4
(W): 5 (N). During the observed period, the dominance of cities in the west has been
continuously maintained, and in the last phase it has moved north. It is clear that apart
from Constantinople, and to a lesser extent Thessaloniki, there were no cities in the East
that could rival the cities of the West with their demographic strength. Simplified, new
political-geographical relations have emerged from such relations in the domain of
urbanization. Indeed, when we compare both parts of the former Roman Empire over the
past two millennia, we can see that for the most part of this period, its eastern part existed
as the Byzantine Empire (330-1453) and the Ottoman Empire (1299-1923). On the other
hand, there were far more historical geographical changes in the western part. This is a
kind of confirmation of the thesis that during the historical development of society, the
progress of humanity, and even the rise of scientific thought, dominates the cities and the
concentration of human and material values.
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CONCLUSION
The geographical logic of the Byzantine Empire was deeply determined by different
groups of elements, which significantly determined the quality of geographical thinking.
The complexity and diversity of these performances can also be seen on a spatial scale,
from global, through regional to local. That the “Byzantine geographers did not recognize
the global vision of the world” [21] is confirmed by the fact that the Byzantine elite did
not produce any geographers whose teaching would be equivalent to ancient scholars. In
other words, geographical thinking in the domain of cosmogony / cosmology was not
raised to a higher level than that of Strabo or Ptolemy, on the contrary, it was significantly
degraded (Cosmas Indicoplovest), and chronographic (regional-geographical) studies did
not come close to describing Pausanias or al-Idrisi. At the same time, at the regional level,
there were “clear ideas about the number, ethnic structure and characteristics of
neighbouring nations and the organization of their countries” [20]. This has been
translated into important political-geographical writings (Constantine Porphyrogenitus),
which clearly indicate both the military and economic supremacy of Byzantium in
regional terms. Finally, the confirmation of local knowledge and the importance of
geographical elements for the quality of life are shown by capital objects built in
Byzantium, which shows the success of the state organization. Despite its lack of
understanding of global geographic representations, Byzantium was building, within the
European framework, a representative system of geographical thinking. This is confirmed
by numerous objects that included geographical knowledge (aqueducts, fortifications,
religious objects, bridges) as well as objects of universal artistic value, sown in the wide
arc between Constantinople and Ravenna.
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ABSTRACT
Computerization of education process is a contemporary trend that is emerging at the
global scale, but with substantial regional disparities in the level of its implementation.
The present study is aimed at revealing the current situation regarding computer
technology use in geographical education in primary and secondary education in Bosnia
and Herzegovina through a survey conducted among geography teachers from two typical
regions – Canton of Sarajevo with predominantly urban features and Central Bosnia
region, where majority of population lives in rural areas. The obtained results suggest that
general situation with regard to the level of computer skills identified among geography
teachers is satisfying, but that there are still certain disparities across different categories
of respondents. It turns out that younger teachers, as well as those from urban region
possess a higher level of IT skills and use this technology more frequently for the
preparation and implementation of teaching process. At the same time, significant
differences regarding the respondents gender have not been found, except in the context
of extracurricular activities.
Keywords: geography teachers, IT skills, gender differences, age differences, regional
differences.
INTRODUCTION
Computers have become a key tool in geography as a science ever since the era of the
quantitative revolution way back in the 1950s and 1960s. However, the application of
information technology in geographical education has encountered numerous problems
and obstacles in the decades that followed. Early scientific works that were focused on
this matter took a rather cautious approach, with the general conclusion that computer
technology could be a useful complementary teaching aid tool used in addition to the
existing teaching methods, but that it was not supposed to assume a central role as a
didactic tool in teaching geography [11]. In the later stages, with the mass proliferation
and rapid increase in computer availability, more affirmative attitudes toward the
mainstreaming integration of technology into the education system became dominant.
Very quickly, ways were found to implement the educational potential of this technology
in the domain of geography in light of word processing, databases, telecommunications,
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graphics, drill and practice programs, educational virtual games, digital sources and
literature, simulations, multimedia, creativity, and the use of geospatial technology, such
as GIS, GPS and remote sensing [3]. Most recent trends also suggest that there is an ever
increasing trend of use of virtual reality in the process of geography teaching [13].
The use of all of these forms of geotechnology have resulted in a remarkable
diversification of opportunities in the implementation of geographic education at all
levels. However, there are numerous differences that have occurred within the teacher
and student populations in terms of accepting these fast developing modernization trends.
The positive effects of computer use in learning geography lessons are most commonly
reported in students [4], but studies conducted with geography teachers have
demonstrated generally mixed results. Thus, it often turns out that technological
knowledge among teachers is generally not at the level of their content-related and
pedagogical knowledge [1]. In their study involving geography teachers from a Turkish
city, Şanli et al. [10] have also concluded that the respondents have had insufficient level
of skills required to integrate technology into the teaching process. On the other hand,
despite the lack of the required level of computer skills, predominantly positive attitudes
can usually be recorded among teachers towards information technology, which is clearly
pronounced even in poorer regions of the world, such as Africa [7].
Slocum et al. [12] have created a platform to examine the cognitive effects of geovisualization, with individual and group differences being defined as one of the main
topics that need to be addressed in future research. Thus, it is highlighted that users of
geovisualization should not be treated as a homogeneous group, since there are a number
of variables that can potentially influence the attitude that an individual may have towards
the educational dimension of computer technology. Such variables include gender, age
and regional affiliation. By referring to gender differences among teachers regarding the
use of computer technology, Sang et al. [9] conclude that the gap existing in some older
studies in favor of male population is reduced over time. The results in terms of age
differences suggest that younger teachers tend to have a more positive attitude toward the
use of computers and geospatial technologies [6], which does not necessarily mean that
they actually use them more often in classroom compared with their older or more
experienced colleagues [8]. Regional differences in this context may be well represented
by reflecting on a number of urban-rural disparities. Regions with higher levels of
urbanization tend to have more favorable socio-economic conditions that are conducive
to modernization of the educational process, including the issue of integration of modern
technology itself [5].
Since no research has been conducted thus far among the population of geography
teachers in Bosnia and Herzegovina about the level of their ICT skills and their attitudes
towards the use of computer technology in the teaching process, but also due to the lack
of any clear picture about the level of technological modernization of geographic
education in this country [2], there is a need to establish the existing facts so that the
future strategic steps could then be planned in this particular field. For this purpose, a
survey was conducted on a representative sample of teacher population in Bosnia and
Herzegovina, whose results were further analyzed by using descriptive and inferential
statistical methods. In order to place the results of this research in a wider global context,
it would be particularly important to test the following hypotheses:
1. There are significant gender-related differences among geography teachers
regarding the respondents’ affinity for the use of computer technology in the teaching
process;
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2. There are significant age-related differences among geography teachers regarding
the respondents’ affinity for the use of computer technology in the teaching process;
3. There are significant regional differences among geography teachers regarding the
respondents’ affinity for the use of computer technology in the teaching process;
SURVEY METODOLOGY
The survey included a total of 82 geography teachers. These are teachers from Sarajevo
Canton (51 teachers) and Central Bosnia Canton (31 teachers), and the sample comprises
more than one half the population of geographers in the said cantons. These two cantons
were selected on account of the regional disparities that occur between them. On the one
hand, Sarajevo Canton is the most densely populated and socio-economically the most
developed part of Bosnia and Herzegovina, with an urbanization rate of 86% according
to the last 2013 census. Central Bosnia Canton, on the other hand, is one of the most
predominantly rural regions in the country with only 30% of urban population, and there
is no town with larger population than 20 thousand. Thus, despite the geographical
proximity of these two cantons, the presented social characteristics indicate their
representativeness in terms of the general context of regional differences in Bosnia and
Herzegovina. A majority of the surveyed teachers work in primary schools only (78%).
About 55% of them teach geography only, while the rest are employed as teachers of yet
another subject (usually history).
The descriptive results of the survey are reflected primarily in presenting the percentage
of frequency of responses received from the respondents, while in the case of multiplechoice questions at the so-called Likert scale, their arithmetic mean (𝑥) was also
calculated. Quantification of the Likert items was carried out in the standardized way,
where the most favorable response given in the context of affinity for computer
technology scored 5 points, while the least favorable response gained 1 point. A singlepoint interval was established within the range between all five answers on the mentioned
scale. The descriptive analysis used in this study serves to provide a general overview of
the situation concerning the level of modernization among geography teaching in Bosnia
and Herzegovina, including the predispositions for proliferation of GIS-based concept at
the primary and secondary education levels. On the other hand, the inferential segment of
statistical analysis is aimed at accepting or rejecting the set hypotheses, the purpose of
which is to prove the fundamental patterns in the behavior of geography teachers
regarding the new teaching aids and methods.
A two-tailed Student’s t-test was selected for the inferential part of this statistical analysis,
which includes the testing of hypotheses and differences in the responses among different
groups of respondents. This study tests the differences between the arithmetic means of
the values in the answers provided by the respondents from different groups, which are
formed on the basis of gender, age and regional affiliation. Unlike the gender and regional
categories, which appear to be obvious, the age categories (younger and older teachers)
in this study are formed based on the median age of the respondents (43 years). Thus, the
differences based on the existing independent variables can also be tested for individual
questions. However, for the purpose of testing the above formulated hypotheses, a further
step is taken towards grouping the obtained arithmetic values for individual questions into
a new uniform mean arranged by groups of survey questions and given variables. The
thus obtained values of the group variables have been subjected to the Student’s t-test,
where the obtained p value indicates the significance of their differences, according to the
standard level α < .05.
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RESULTS
The results obtained in the survey on a selected sample of respondents (n = 82) indicate
a satisfactory level of application of information technology in the educational process by
geography teachers in Bosnia and Herzegovina, although almost two-thirds of them have
characterized their own computer skills as average (𝑥 = 2.85). It can be said that they use
computer technology relatively often for the purpose class preparation as well as within
the class (𝑥 = 3,72). However, the use of computer technology by students in geography
classes (𝑥 = 3,18) and in extracurricular geographic activities (𝑥 = 3,16) is at a somewhat
lower level. The importance of the Internet has proven to be quite extensive in the context
of class preparation (𝑥 = 4,01), but on the other hand it is at a somewhat lower level during
the course of work with the students and in dispensing the tasks assigned to students. The
highest average response values were achieved in terms of the general attitudes of
teachers towards information technology. Approximately, 90% of the respondents have
given a positive answer to the questions of their opinion about potential of ICT to advance
teaching (𝑥 = 4,31) and its necessity in modern geographical education (𝑥 = 4,27).
Table 1. Descriptive statistics of the respondents’ answers about their attitude towards ICT

Questions
Perception of personal IT skills
Using computer technology for
preparation of the teaching process
Using computer technology as part of
the teaching class
Assigning tasks that involve the use
of computers
Using computer technology in
extracurricular activities
Using the Internet for class
preparation
Using the Internet as part of the
teaching class
Assigning homework tasks that
involve the use of the Internet
Attitude towards computer technology
as a means for advancing teaching
Attitude towards the necessity of
introducing ICT in teaching

n
82

1(%)
15.9

2(%)
1.2

3(%)
65.9

4(%)
15.9

5(%)
1.2

𝐱
2.85

S
0.92

82

0.0

2.4

32.9

37.8

26.8

3.89

0.83

82

0.0

12.2

28.0

35.4

24.4

3.72

0.97

82

1.2

13.4

52.4

31.7

1.2

3.18

0.72

82

4.9

15.9

47.6

22.0

9.8

3.16

0.97

82

0.0

3.7

23.2

41.5

31.7

4.01

0.84

82

4.9

14.6

37.8

31.7

11.0

3.29

1.01

82

1.2

12.2

54.9

26.8

4.9

3.22

0.77

81

0.0

2.5

4.9

51.9

40.7

4.31

0.68

82

0.0

2.4

8.5

48.8

40.2

4.27

0.72

The first tested hypothesis concerns the expectation that male teachers would have a
greater affinity for computerization of teaching compared with the female segment of the
sample. However, the answers to most questions about the attitudes toward
computerization of teaching were relatively surprising, i.e. contrary to the formulated
hypothesis. Specifically, the answers to eight out of ten questions provided by women are
leading to the conclusion that they rely on computers in their work to a somewhat greater
extent, with no statistically significant difference identified in any of these cases. A
significant exception appears only with regard to the question about the use of computer
technology in extracurricular activities, where a significant difference (p = .050) has been
identified that supports the formulated hypothesis. Specifically, it turns out that that men
use computers to a much greater extent as a teaching aid in extracurricular activities,
despite the fact that the situation is somewhat different in terms of ordinary intracurricular
teaching. The total sum of the values obtained from the Likert scale for all answers in this
group of questions indicates that no significant difference in attitudes toward
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computerization of teaching has been identified between male and female teachers (p =
.835, opposite direction), which is why the first hypothesis has been rejected as a result.
Table 2. Gender differences in the respondents' answers about their attitude towards the use of computers
Questions
Perception of personal IT skills
Using computer technology for
preparation of the teaching process
Using computer technology as part of
the teaching class
Assigning tasks that involve the use of
computers
Using computer technology in
extracurricular activities
Using the Internet for class preparation
Using the Internet as part of the
teaching class
Assigning homework tasks that involve
the use of the Internet
Attitude towards computer technology
as a means for advancing teaching
Attitude towards the necessity of
introducing ICT in teaching
HYPOTHESIS 1

N

𝒙

p

M

F

M

F

28

54

2.86

2.85

.983

28

54

3.86

3.91

.808

28

54

3.68

3.74

.803

28

54

3.14

3.20

.716

28

54

3.43

3.02

.049

28

54

3.89

4.07

.401

28

54

3.18

3.35

.442

28

54

3.21

3.22

.965

28

53

4.25

4.34

.629

28

54

4.18

4.31

.489

28

54

3.58

3.60

.834

Statistical
significance

*

The second hypothesis within this dissertation study tests the differences between the
younger and older population groups of geography teachers in terms of their attitudes
towards computerization of teaching, where the former group is expected to achieve a
significantly higher average scores in the answers to the ten questions asked.
Table 3. Age differences in the respondents' answers about their attitudes toward computer use
Questions
Perception of personal IT skills
Using computer technology for
preparation of the teaching process
Using computer technology as part of
the teaching class
Assigning tasks that involve the use of
computers
Using computer technology in
extracurricular activities
Using the Internet for class preparation
Using the Internet as part of the
teaching class
Assigning homework tasks that involve
the use of the Internet
Attitude towards computer technology
as a means for advancing teaching
Attitude towards the necessity of
introducing ICT in teaching
HYPOTHESIS 2

Y
38

N

O
38

Y
3.13

38

38

38

𝒙

p

Statistical
significance
*

O
2.61

.009

4.16

3.63

.006

38

3.89

3.50

.079

38

38

3.08

3.29

.207

38

38

3.13

3.21

.729

38

38

4.26

3.76

.007

*

38

38

3.53

3.05

.036

*

38

38

3.29

3.16

.463

38

37

4.47

4.16

.034

38

38

4.37

4.16

.179

38

38

3.73

3.45

.024

*

*

*

The results show that, quite expectedly, the younger group of teachers have provided
more favorable answers to as many as eight questions in this segment of the survey in
comparision to their older colleagues. A significant difference can be identified in the
answers to five questions. It is particularly important that the younger teachers have rated
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their own level of IT skills as significantly better compared with older respondents (p =
.009). In addition, they are more likely to use computers (p = .006) and the Internet (p =
.007) for class preparation. As far as the implementation of the teaching process is
concerned, younger teachers are more likely to reach out to the Internet during the classes
(p = .036). Based on the results obtained, it can also be said that they seem to agree to a
much greater extent that computer technology can advance geography teaching (p = .034).
The older group of teachers has achieved a higher score of answers only in terms of
assigning tasks that involve the use of computer technology and its use in extracurricular
activities, although the level of statistical difference has been identified as quite
insufficient to support the findings of an actual difference in that regard. The tested total
score of the Likert scale responses for these two groups of respondents indicates that the
second hypothesis about the significantly higher preferences among younger teachers
towards the use of computer technology in teaching has been confirmed in this study (p
= .024).
Table 4. Regional differences in the respondents' answers about their attitude toward computer use
Questions
Perception of personal IT skills
Using computer technology for
preparation of the teaching process
Using computer technology as part of
the teaching class
Assigning tasks that involve the use of
computers
Using computer technology in
extracurricular activities
Using the Internet for class preparation
Using the Internet as part of the
teaching class
Assigning homework tasks that involve
the use of the Internet
Attitude towards computer technology
as a means for advancing teaching
Attitude towards the necessity of
introducing computer technology in
teaching
HYPOTHESIS 3

U
51

n

R
31

U
3.06

51

31

51

𝒙

P

Statistical
significance
*

R
2.52

.010

4.24

3.32

.000

*

31

4.14

3.03

.000

*

51

31

3.39

2.84

.000

*

51

31

3.37

2.81

.008

31

4.16

*

51

3.77

.052

51

31

3.55

2.87

.004

*

51

31

3.37

2.97

.018

*

51

31

4.20

4.50

.040

51

30

4.18

4.42

.121

51

31

3.76

3.30

.000

*

Many of the results obtained in this study are in line with expectations, i.e. they can be
explained by the factors presented at an earlier point in this paper. This is of particular
relevance for computerization of the teaching process, since in seven out of ten questions
in this survey segment, teachers from the Sarajevo region have provided a considerably
higher number of more favorable answers, specifically about their own level of IT skills
(p = .010), the use of computer technology for class preparation (p = .000) and for
conducting classes (p = .000), then for enabling students to use computer technology
during the classes (p = .000) and in extracurricular activities (p = .008), and for assigning
homework tasks that involve the use of computers ( p = .000) and the Internet (p = .018).
Still, the answers to two remaining questions are quite surprising. Specifically, teachers
from the Central Bosnia region have felt to a much greater extent that computer
technology could advance geography teaching (p = .040), while no sufficiently large
difference has been identified between the two groups (p = .121) in the attitudes about the
necessity of their use. Nonetheless, the third hypothesis of a significantly higher affinity
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among the geography teachers from the Sarajevo region towards the use of computer
technology in teaching has been strongly confirmed in this study (p = .000).
CONCLUSIONS
Two out of the three formulated general hypotheses have been confirmed through this
research. The methods of inferential statistics used on the selected samples reveals that
the younger group of teachers is more inclined to use computers in the classroom. The
same can be said for the teachers from Sarajevo Canton (as an urban region), compared
with those who do their jobs in the Central Bosnia Canton (as a predominantly rural
region). The fact that both of these hypotheses have been confirmed can be easily
accounted for through an overall understanding of the general social trends emerging
nowadays, where younger and urban populations are significantly more exposed to the
impact of modern technological breakthroughs. However, an unexpected anomaly has
also been observed through this segment of research. Specifically, the teachers in the
urban region, who tend to use information technology more often, in general, have
expressed a less positive view of the benefits that this technology brings to education
compared with their counterparts who work in rural areas. In addition, it is worth noting
that no gender differences have been identified between the teachers in this respect,
except in the context of the use of computer technology in extracurricular activities, which
is much more preferred by men among the surveyed teachers.
The results obtained in this survey can also be interpreted from the perspective of the
current socio-economic conditions in Bosnia and Herzegovina as a transitional state, but
their primary purpose is to be used as a helpful tool in the creation of a future educational
strategy. The identified regional disparities suggest the need to make the computer
technology much more readily accessible to schools in predominantly rural areas of the
country, which can be done by making more valuable financial investments into this
technology and delivering technological training to teachers. The need for specific
activities undertaken to enable professional development of the older teaching population
is particularly pronounced in this regard. On the other hand, the fact that more
technologically advanced teachers from the urban region have achieved a lower score
with regard to using computer technology as a teaching aid factor to improve teaching,
compared to their rural counterparts, brings about certain indications that it would be
appropriate to redefine its role in the teaching process and devise new methods for its use.
Thus, it has become quite evident that the computerization of geographic education per
se does not necessarily go hand in hand with progress made in terms of its quality. In
order to get a clearer picture of teachers’ attitudes towards computer technology across
Bosnia and Herzegovina, it would be necessary to extend the scope of research primarily
in terms of extending the surveyed area covered by it, since this particular study is
restricted to two typological regions only.
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ABSTRACT
Not long ago the communication process was related mainly to foreign and bilingual
language education but recently it gains more and more importance for geography
training. And this is logical consequence of the fact that through communication the
pupils develop their geography competency in geography training process. As an act of
connection and using language to express themselves, the communication is the needed
prerequisite for accomplishment of other competences, e.g. related to geographic
knowledge and obtaining it, interpretation of geography problems and taking the proper
actions, to cultivate value orientation and overall model for behavior in geography space.
The discussion stimulates students not only to acquire geography knowledge but it has a
special importance for communication in relation with the individual perception of
geographical content and explaining the relationship between the cause and effect. Using
communication, we add individual value to geographic knowledge. So consequently, the
search for creativity and innovations in geography training process is meaningful only
when the students possess communication competence. The current research explores the
cultivation of student’s communication competence and is made the attempt for didactic
characteristic of communication in geography training process. It is important to study
the opportunities for development of geographic communication competency and to focus
on discussion as training method and developing the pupils’ skills to assert their opinion.
Keywords: geography training, communication competence, methods of teaching
geography
INTRODUCTION
In modern geography education, the communication process plays a very important role.
This is not accidental, because through communication the students develop their
geographic competence in the process of learning geography. As an act of connecting and
linguistic communication between people, communication is a prerequisite for building
other competences in students, e.g. related to geography knowledge and its acquisition,
the interpretation of geographical issues and making adequate decisions, the construction
of a value orientation and a comprehensive model of behavior in the geographic space.
Through communication, each geographic knowledge acquires individual value.
Therefore, the creativity and inventiveness sought in the geography training process
would only make sense if students have formed communicative competence.
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DATA & METHODS
What are the opportunities for cultivating geographical communicative competence?
They are related to the overall methodology of the teaching and learning process. In the
broadest sense, one can start from the "directive" teaching and the presentation of
educational content by the teacher, go through the various teaching and learning strategies
in the geography lesson and then get to the rational work with didactic tools of geography
training. Of course, such a wide range of options could hardly be covered by such a study.
In this sense, we confine ourselves here to the discussion as a method of teaching and to
asserting a reasoned position on the part of the students.
By its very nature, discussion is a peculiar kind of exchange of views and ideas within a
topic, aimed at achieving greater clarity and deeper knowledge. It differs from the
ordinary conversation because it is carefully structured and its issues are clearly outlined
[1]. As a training method, discussion is always aimed at achieving certain goals. In the
training process, goals are defined according to the content and nature of the topic
(activity) and include:
- jointly clarifying and deepening the knowledge of particular concepts and ideas;
- validation and systematization of concepts and data students are already familiar with;
- studying the similarities and differences in individual theories and concepts;
- performing situational analysis;
- solving theoretical or practical problems that require originality and alternatives [2].
The benefits of discussion are most often related to the development of important
intellectual skills and abilities, such as: improvement and transfer of knowledge,
evaluation of the topic, generalization and comparing, critical thinking, formulating
assumptions, conclusions and attitude to arguments, stimulating participation,
responsibility and linguistic expression of the position. The impact of the discussion is
particularly favorable on organizing one's own thoughts and orienting oneself in
contradictions. It stimulates creative thinking, combining partial decisions that lead to a
better decision or better interpretation, develops objectivity and self-criticism. Even
considering the fact that it can not only stimulate but also suppress some participants for
various reasons, discussion remains the most representative strategy for active studying
in the training process. It is particularly suitable for small groups of students and for
differentiating the training.
In terms of the optimal number of students who can effectively participate in the
discussion, opinions differ – between 4 and 7 trainees. Also, there are various number of
discussion types: general, guided (directed), reasoning, researching, exploratory,
evaluative. They are aimed at achieving different goals. What is of interest is the course
of discussion which leads to the cultivation of geographic competence for argumentation,
i.e. to derive a reasoned position on geographic issues.
The use of discussion in the process of geography training aims at development of selfthinking and self-acting people. This is done through three key competences:
- conceptualizing and systematizing one's ideas, clarifying and deepening the
knowledge through definitions and examples;
- problematizing one's own ideas, drawing the boundaries of the applicability of
arguments, realizing that an example may question the rule, but it is not enough to
bring a new rule;
- the process of reasoning stimulates students not only speak from their personal
experience but to transfer it to more common situations and concepts [3], [4].

884

International Scientific Conference GEOBALCANICA 2020

In addition, four dimensions can be distinguished in discussions: substantive and
subjective, structural and procedural [5]. What are the main differences between the
discussion and the simple argument (conversation): the distinctive role of the subjects and
the process in which the discussants respond to one another. The fact that the discussant
relates his subjective viewpoint on the topic to the viewpoint of the other gives him the
opportunity to distinguish his own argument (Fig. 1).

Subject А

Subject В

Points out an argument 1

Reacts to argument 1

Reacts to reaction 1/
reacts to argument 2

Specifies an argument 2

Points out an argument 3

Reacts to reaction 2/
reacts to argument 3

……………..

Figure 1. Course of discussion [4]

…………………

The fact that the discussion stimulates personal development is due primarily to the crossreferencing of arguments (which in a debate is not possible)-the arguments can be
accepted as well as criticized. Criticism can take different forms - from the doubt that the
argument seems unconvincing to the contradiction that requires the argument to be
withdrawn and a new one pointed out. An unconvincing argument can be justified again
or supported by additional facts. A particularly advisable option in the discussion is not
to reject the contrary argument, but to support it with another additionaly substantiated
argument [5]. This is especially recommended for geography training, as issues that are
addressed from a geographic point of view often do not have a single answer: regional
conflicts, international relations, sustainable development.

Contradictory statement

Touch
points

Evidence

Extraordinary
circumstances, teachers,
support
Figure 2. Fine structure of argument [7]

A key element of the discussion in geography training is a well-structured argument. Why
is an argument so important? In the case of argument, disputed claims are confirmed or

885

Teaching & Educational Geography

refuted, but with the support of facts [6].The point of the argument is for all partners to
agree on a position through logical reasoning. In this sense, the underlying structure of
the argument consists of three elements: a contradictory statement; evidence; touchpoints
between the claim and the evidence. The elements have found a place in the so-called.
"Fine structure of argument" (Fig. 2),[7]. In this statement, the operator (teacher) confirms
the validity of the touchpoints (the "claim - evidence" relationship). The appropriate
words for this are, e.g. controversial, probable, possible. In some causes extraordinary
circumstances preventing touchpoints or support are permitted in discussion.
When arguing during a geography class, students do not simply take into account
available knowledge. They use it as a basis to support a particular contentious claim, or
apply it in another specific argumentative context. Contradictory thesis can be placed in
all thematic areas of geography, and can also be explored in a discussion. From nature
geography’s point of view, factual argumentation and measurable data are recommended,
and in the case of human geography - factual argumentation, references to normative
documents, accepted values and norms.Therefore, many socially relevant and current
controversial issues of contemporary life are integrated into geography training. Social
values and norms also play an important role in arguing questions such as: how should
nature be protected, how should agriculture be developed, how should cities and villages
be developed, how should natural resources be used, etc. The aim is to provide students
with arguments to explore different perspectives on the geographic topics and problems,
to be able to state their own position and attitude towards them. This, in the end, is a
prerequisite for their further development as responsible citizens in a democratic society,
who, by reasoning, will be able to defend their position convincingly.
The above mentioned leads to the following conclusion: Geographic argumentative
competence means that students have the skills and abilities to: understand oral and
written argumentation in a geographic context; create their own argumentation; show
adequate response under conditions of interaction with other geographic arguments;
responsible and successful use of arguments in different situations [4].
The effectiveness of student argumentation and their participation in discussions is
largely a responsibility of the teacher. He must have a thorough knowledge of the subject.
An important prerequisite is to maintain a constructive focus on the debate by inviting
students to stick to the topic. The teacher should not intervene frequently during the
discussion. The teacher's intervention is only on condition that he or she must encourage
participation, toss ideas, prevent deeply missteps, and tactfully direct an active debate.
Certain discussion points can be recorded on the board so they can be in the students'
operational consciousness – keywords, ideas and relationships. This has a positive effect
on the focused and active discussion of the topic. In the final stage, the teacher
systematizes, summarizes and clarifies the original ideas and opinions of the participants.
It is widely believed that there is no need for prior preparation in order to have a
discussion. But we do not agree with this statement because then the discussion would be
a waste of time. The better the students are prepared to participate in the discussion, the
better the results will. Prior knowledge of opinions, articles, materials and books related
to the discussed topic contributes to effective participation and to maximizing the benefit
of the discussion. It is the teacher's task to select and recommend appropriate preliminary
sources.
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DISSCUSION
Numerous methodological guidelines have been developed to conduct the discussion in
the training process, but they do not reach the point of its evaluation. Should the
discussion be evaluated? The answer to the question is a definite „yes“. Just like the
teacher's presentation (the presentation of the teaching content) can and should be
evaluated, the same can and should be applied to discussion, although the criteria and
indicators are different. Both the discussion as a whole and the participation of each
student in it can be evaluated. Evaluation, however, is difficult because not everything
that is expressed in the verbal dispute is an integral part of the discussion in the abovementioned sense [5]. Table 1 shows an example form for evaluation/self-evaluation. The
criteria (indicators) may vary, be formulated differently, be more or less in number. It
depends on the information seeker's interest in the discussion effectiveness. Participants
may be offered a questionnaire with evaluation questions or judgments such as: (1) I think
the discussion… (followed by a few closed possible answers); (2) the discussion
leadership was… (followed by closed answers), etc. The purpose of these forms is to
achieve rapid evaluation. The information can be used for various purposes: getting to
know the students' assessments of themselves; differentiation of groups of students
according to their activity in the discussion; conclusions for individual categories of
students; conclusions for the guidance of the discussion, etc. The value of evaluation
information is always great.
Class: ……………
Name of participant: ………………….
Instructions: Rank your participation in the group by placing a cross in the scale of the
rating scale (1 to 5, where 1 = very ineffective; 2 = somewhat ineffective; 3 = not sure; 4
= somewhat effective; 5 = very effective) for each criteria presented on the left.
Table 1. An example form for evaluation/self-evaluation [8].

Criteria
1. What overall score would you give to the discussion?
2. How have past events influenced your interest in the topic?
3. How effective does your group seem to be working on the conclusions of the discussion?
4. How well was organized the participation in discussion?
5. How effective is your group's solution?
6. How effectively has the group considered your opinion?
7. How effective was the guide to make it easier for you to express your opinion?
8. How effectively did you encourage others to speak?
9. What were the two main points and the two main problems of the discussion?

1

2

3

4

5

CONCLUSION
The benefits of discussion as a method of geography training are undeniable. Not only
does it stimulate the acquisition of geographical knowledge but it is also related to the
development of very important intellectual skills and abilities in students. Discussion
remains the most representative strategy for active learning in the training process, yet
practice proves that it is not used frequently. Whatever the reasons are, the discussion
should not be ignored. At the very least, it aims at forming self-thinking and self-acting
people in the process of geography training who will be able to become successful in the
modern social life.
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ABSTRACT
In the present research is investigated the degree to which the surrounding countries to
Bulgaria are considered in a normative section – laws, regulations, state educational
standard, curricula. In the present study, using the qualitative research method, the
document analysis technique is used as a data collection tool.
The analysis of the curricula in geography and economics in the presentation of the
surrounding countries to Bulgaria (having land borders) is motivated by access to
sufficient spatial knowledge at the global and local level and the formation of intellectual
skills such as spatial thinking, spatial analysis and interpretation skills.
In this regard, in order for students to analyze and interpret the relationship between the
human and the space for information, between borders, accessibility and practicality, it
must start from the regional context, the geographical features of the surrounding
countries to Bulgaria (in the geographical, socio-cultural and political-geographical
attitude).
In today’s world, the global and the regional attitudes and interactions require the
recognition of the space and assessment and analysis of the spatial characteristics from
the immediate environment to the global.
In this context the geography training will provide knowledge of space, spatial awareness,
spatial analysis and synthesis skills in accordance with the near-far principle and will
make people competent in the multidimensional and critical thinking skills required to
understand space and its meaning.
Keywords: surrounding countries, borders, curricula, state educational standard
INTRODUCTION
The educational reform in Bulgaria from 2016 provoked the whole normative school
system by law and put it in the conditions of gradual introduction of the procedural
requirements for education, teaching and learning, defining peculiar changes in the
educational system at the various infrastructural, content, administrative and institutional
levels.
Education as an educational, educative and socializing process is a social phenomenon of
great importance for anthropogenic development in the modern world. [1] The
educational system in the context of the new Law for the Pre-school and School
Education in Bulgaria is conditioned as a national priority, and the introduced state
educational standards (DOS) as a reflection of the unified state educational policy for
training as an essential, actual and permanent function of the society.
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METHODS
The methods by which the methodological interpretation is implemented is situational
analysis, content-analysis, complex, integrative, research analysis and systematic and
competence approach.
DISCUSSION AND RESULTS
A public district of vital importance and an existential mission, the interest and a necessity
for the future of each nation is the training of the adolescents in the context of an
educational reform, because „training helps both to preserve society and to change it”.
[2]
The practical application and transformation transfer of students' knowledge into the
reality is dynamic and fragmented in geography and economics training, which is set at a
context minimum that does not imply activation of spatial thinking and motivated access
to border information, geographical features of the surrounding countries in the context
of natural-geographical, socio-cultural and political-geographical relations through the
regional prism of training.
The research focus in this article is on training for the surrounding countries of Bulgaria
(with land borders) in the upper secondary school stage at the basic educational degree at
the normative level.
In the context of the normative statutory thesis that the country implements policies for
improving the quality of the education and the determined principles and goals of the
school education are the bearers of educational changes, we identify some of these
principles and goals as a reflection of the issues examined in this article:
- „orientation to the interest and the motivation of the child and the student, to the age
and the social changes in his life, as well as to his ability to apply the acquired
competences in practice;
- acquiring the competences necessary for successful personal and professional
realization and active civic life in the modern communities;
- acquiring competences for understanding and applying the principles of the
democracy and the legal country of law, human rights and freedoms, active and
responsible civic participation;
- guessing the national, European and the world cultural values and traditions”. [1]
The study of the surrounding countries of Bulgaria is a direct meaningful and functionalefficient mechanism of introduction of the accents in the outlined principles and goals of
the new Law on pre-school and school education.
The training for the surrounding countries is part of the state requirements of the school
subject Geography and economics in the area of competence for the upper secondary
stage of education – Geography of the continents and the countries. [3] The DOS for
Geography and economics training is the first normative document that specifically
regulates the study of selected countries (without specific examples) and a state policy to
„form an objective worldview and geographical picture in everyone's lives, for countries
and regions... and constitutes a generalized – synthesized basis of natural and socioeconomic geography (social) related to a specific horological territory”. [4]
Two out of the four expected results of the training for knowledge, skills and attitudes
cover and specify the training for the countries as a whole, without specifying the specific
countries selected, which is explained by the type and content macro of the state
document and setting a common applicable standard for requirements from the training
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in geography and economics for the three classes (V, VI and VII classes) at the upper
secondary school stage of the basic educational degree (Fig. 1). The DOS clearly sets out
the two expected results for the study of selected countries, belonging to the area of
competence, as well as the links with the groups of key competences - 1, 3, 5, 6, 8 and 9.
STATE EDUCATIONAL STANDARD
IN GEOGRAPHY AND ECONOMY
BASIC DEGREE OF EDUCATION
IN THE SECONDARY SCHOOL STAGE

1
3

LEARNING SKILLS

MATHEMATICAL COMPETENCE AND
BASIC COMPETENCES IN THE AREA
OF NATURAL SCIENCES AND
TECHNOLOGIES

5

CULTURAL COMPETENCE AND
SKILLS TO EXPRESS THROUGH
CREATIVITY

SOCIAL AND CIVIL
COMPETENCES

6
8
9

LINKS TO GROUPS
OF KEY COMPETENCES

LINKS TO GROUPS
OF KEY COMPETENCES

COMPETENCES IN THE AREA OF
THE BULGARIAN LANGUAGE

SKILLS FOR SUPPORT OF THE
SUSTAINABLE DEVELOPMENT AND A
HEALTHY LIFESTYLE AND SPORT

AREA OF COMPETENCE
GEOGRAPHY OF THE CONTINENTS AND THE COUNTRIES

2. CHARACTERIZES THE GEOGRAPHICAL LOCATION
AND BORDERS OF THE CONTINENTS, OCEANS,
AND SELECTED COUNTRIES

4. CHARACTERIZES THE POLITICAL MAP,
THE POPULATION, THE ECONOMY IN THE CONTINENTS
AND IN THE SELECTED COUNTRIES

3. CHARACTERIZES THE NATURAL CHARACTERISTICS OF THE CONTINENTS AND THE OCEANS

EXPECTED RESULTS OF TRAINING KNOWLEDGE, SKILLS AND ATTITUDES

GEOGRAPHICAL LOCATION, BORDERS, NATURE, POLITICAL MAP,
POPULATION, ECONOMY OF SELECTED COUNTRIES

Figure 1. Graphical model of the study of selected countries
on geography and economics in the upper secondary school stage in DOS

The imperative action is didactically legitimized by the active verb characterized,
corresponding to the taxonomic group for application and the level of assimilation conceptual knowledge. The graphical model reveals both the specific and traditional
school geography algorithm for characterizing a country in a specific sequence. The
school geography training in school geography has „preserved the educational tradition
of organizing and applying in the learning process an algorithm (rule) for characterizing
countries”, which is a well-established and effectively proven „educational-didactic
technology and scientifically sound solution for studying country”. [5]
The third expected result in the DOS is not specific to selected countries, but it is a
compulsory step in the study of a country on a continent in which students are required
to characterize the features of the nature. In a complete model of the rule for
characterizing a country, the DOS does the didactic perspective: geographical location,
borders, nature, political map, population, economy (Fig. 1). The state standard can be
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seen and by rule for characterization in a normative document, which reveals,
imperatively enforces and procedurally establishes the rule „as an educational
technology with a specific construct, logical justification and hierarchically linked
steps”. [6]
The overall normative-content and structural-conceptual framework of the DOS has been
transposed and transformed at the level of curricula in geography and economics for the
upper secondary school stage (Fig. 2).
The area of competence we identify the Geography of the continents and the countries in
all three grades of the upper secondary school stage – V, VI and VII class. [4, 7, 8, 9, 10]
We find the study of the surrounding countries of Bulgaria for study only in two classes,
but on one topic:
- VI class – theme 1: Geography of continents and countries; sub-theme 1.24.:
Countries in Asia; Turkey;
- VII class – theme 1: Geography of continents and countries; sub-theme 1.16.: Balkan
countries; Romania, Serbia, Macedonia, Greece. [4, 8, 9, 10]

V class

VI class

VII class

THEME

THEME

THEME

1. Theme: GEOGRAPHY

1. Theme: GEOGRAPHY

1. Theme: GEOGRAPHY
OF THE CONTINENTS
AND THE COUNTRIES

OF THE CONTINENTS
AND THE COUNTRIES

IX class
X class
XI class
XII class

OF THE CONTINENTS
AND THE COUNTRIES

6. Theme: GEOGRAPHY
OF THE CONTINENTS
AND THE COUNTRIES

SUBTHEME 1.24.
COUNTRIES IN ASIA

?

TURKEY

SUBTHEME 1.16.
BALKAN COUNTRIES

ROMANIA
SERBIA
MACEDONIA
GREECE

Figure 2. Topic Geography of continents and countries in the upper secondary
school stage and location of surrounding countries by geography curriculum classes

The study of Turkey in the VI grade, outside the group of the other Balkan countries, is
in the context of regional-territorial and typological principle in the training for the
countries, as well as the specifics of economic development and the capital center. Turkey
is determined for study in the continent of Asia - Countries in Asia, which has a scientific
and didactic rationale. Studying a country, a typical representative for a continent in
secondary school stage, is an educational tradition for school geography. The Balkan
countries – Romania, Serbia, Macedonia and Greece are determined to study in VII grade,
and are substantially localized to the second module of the three-module training: Europe
– Balkan Peninsula – Bulgaria. All five neighboring countries of Bulgaria have the same
required framework of the expected results (Table 1).
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Table 1. Systematic vision of the expected results in studying the
surrounding countries in the curricula of geography and economics
CLASS
AND
THEME
VI class
Geography of
the
continents
and the
countries
VII class
Geography of
the
continents
and the
countries

SUBTHEME

TOTAL
EXPECTED
RESULTS
BY
SUBTHEME

Countries in
Asia

1

Balkan
countries

3

COMPETENCES AS AN
EXPECTED RESULTS OF
THE
TRAINING

NUMBER
AND
COUNTRIES

1. It characterizes the countries of
Japan, China, Turkey and the
Republic of Korea by rule.

1 country

1. It compares the countries of the
Balkan Peninsula by area and
population.
2. It characterizes the countries
Romania, Serbia, Macedonia and
Greece by rule.
3. It presents a selected country of
the Balkan Peninsula in different
forms (text, poster, presentation).

4 countries

Turkey

Romania
Serbia
Macedonia
Greece

[8, 9]
The common didactic feature of the expected results for the study of a surrounding
country is the characterization by rule, which is valid to all five countries.
Specificity between the two classes is the presence of only one expected result in the
study of a country, a typical representative of the continent of Asia, where in addition to
Turkey, three other countries have been approved to study by rule - Japan, China,
Republic of Korea.
The competencies as expected training results in the research of the four Balkan countries
were composed on the basis of three requirements, which, in addition to what is known
and applied in the previous class and the basic characterization of a country, by rule
contains two specific expectations.
The expectation of the students to compare the countries of the Balkan Peninsula in terms
of area and population is no practical orientation in transferring cognitive knowledge to
direct reality and the real life. Undoubtedly, the activity of the verb, develops productive
skills for comparing the statistical information of the countries and analyzing the data.
The third expected result requires students to represent a selected country across the
Balkan Peninsula through a variety of forms - text, poster, presentation aimed at
developing the intellectual and the practical skills, combined with creative ability
development. The proposed electivity makes it possible to choose a surrounding country,
focusing on the absorption of the borders and border checkpoints, the degree of
accessibility and the features of providing opportunities for visiting natural-geographical
and cultural sites, spatial interactions between the two nations and the development of the
surrounding border regions, as well as the realization of common regional projects.
The curricula ensure the coherence and interconnectedness of the structural components
of education for the countries surrounding Bulgaria in structural and substantive plan, and
„the vertical systematization model guarantees success in the formation of
comprehensive education, which is complex in nature and is acquired throughout the
school education”. [10] Vertical synthesis in terms of country characterization is, as a
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rule, a non-transient methodological-didactic tradition for school geography education,
preserved and applied to new realities, which also bears the functionality of lesson
organization and the structuring of learning content.
The study of surrounding countries is, as a rule, important to reveal knowledge of the
„neighboring” space, spatial and specific awareness of the neighboring country, while
respecting the principle of near to far by applying horologic-geographical analysis and
synthesis, critical thinking and evaluation of opportunities to answer the questions Which site to visit? Where is it in the neighboring country? Why visit a geographical
object?
The dynamic nature of social relationships, interwoven by complex interdisciplinary
processes, provokes commentary on geography and economics training, and in particular
the space of the surrounding countries of Bulgaria and the acquisition of competences, as
well as the essence of the concept of „geographical culture” and the variability of its
possible definition and purpose.
The globalization process, taking place in the dynamic world of computerization,
globalization and aggressive communication, places the geography of Bulgaria and our
surrounding countries within the scope of the fundamental scientific plane. Each process
of this particular territory takes place in the realized quadrant of the time/space coordinate
system. This gives a leading role to geography and economics as a subject exploring the
territorial diversity of life and the impact of socium on the geographical environment.
One that provokes the importance of a scientific worldview. To those who master the
ideas of the wholeness and diversity of the world, for its choro-chronological biography,
written after the active attitude of multifactorial intervention, predetermined and outlined
the direction for the formation of spatial (geographical) culture.
CONCLUSIONS
Changes and new realities are circumstances that define a new learning environment with
adapted educational phenomena, processes and objects. The new principled educational
basis is the orientation towards the interest and motivation of the students, the age and
social changes in life, as well as the ability to apply the acquired competences in practice.
According to the UNESCO Report on Education in the 21st Century („Learning Ability:
Our Innate Wealth”): „The education drive up people closer to one another, as they are
brought up to accept and understand common values... Therefore, the education system
has a specific and hidden task of preparing everyone for this public role”. [12]
The training in geography and economics of the surrounding countries should be planned
to form an idea of the essence, logic of relationships and the dynamism of processes in
nature, society and economy.
The freedom to seek answers to the questions, to expand the meaningful and applied
aspects of training for the surrounding country is „a reflection of specific methodologicaldidactic and pedagogical models, a consequence and normative projection of the school
plans and programs that have been transformed into geography textbooks”. [11] Each
textbook is a work and creative product of the author's views on the content of the
textbooks, which are the other procedural opportunity for studying the surrounding
countries, to acquire a current-spatial and practical-applied vision for the surrounding
countries of Bulgaria.
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ABSTRACT
Different and various interpretations of the individual approach concept are tackled in the
field of didactic and pedagogical research. It is labeled with different names and
respectively with distinct content and meaning. Apart from this, the individual approach
has a non-questionable impact on the effectiveness of geography training process. It is
due to the individual and unique qualities each student possesses and what distinguishes
him from others. It is very important that the knowledge acquisition, cultivating the
competency and creating a behavior model is a unique individual process which is related
to the framework of common interrelations of its functioning. The essence of individual
approach is to study and comply with the individual peculiarities of pupils in educational
process, to find the positive and overcome the negative individual features, to develop
student’s personal and creative skills. And although the listed actions are difficult to
achieve in their entity in practice, it is worth investigating the particular mechanisms and
methods for applying the internal differentiation in learning and teaching process. In
current paper is explored the essence and key elements of the internal differentiation as
well as its strengths and weaknesses. In addition, it is analyzed the differentiation of
geography curriculum and the student’s activities in the real training process.
Keywords: geography training, individual approach, internal differentiation
INTRODUCTION
This wonderfool caricature is known for a long time but still is up-to-date. Why? What
does the author say? That the school is not fair? Or all the pupils are different? And does
the attitude of school education is so wrong to set common goals and expected results in
curriculum for all? The answers might be numerous and divergent.
And if we want to respond in the caricature style: If the task is so important, how it could
be fulfilled by all? May be, using teamwork: the monkey will lift the fish and the others
– the elephant. And by doing this the animals develop their social competence.
The decision could be in re-shaping the task according to everyone abilities. The monkey
can climb on the tree. The elephant could push the tree down. If the tree is lying on the
ground the penguin can decide which branches go around and what speed to use and reach
the crown of the tree. The fish may watch and write a dairy about other animals’
climbing…
But, can’t we ask simply all the animals what do they want? Are they interested in tree
and do they want to learn something about it? And, more important, what tasks would
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animals choose on their will? Perhaps this is the right goal for everyone i.e. to support
self-learning and finding one’s own sense?

Figure 1. Equal chances for all students [by: Hans Traxler, Chancengleichheit, in: Michael Klant [Hrsg.],
Schul-Spott: Karikaturen aus 2500 Jahren Pädagogik, Fackelträger, Hannover 1983, S. 25], Teacher: “To
the aim of the fair selection, the task is common for everyone: ”Climb the tree!”,[1]

And how will look the caricature if we see it from the geography didactic viewpoint?
DATA & METHODS
In the current educational system based on lessons and classes the pupils are divided
according to their age. The same age determines mainly the same level of development:
similarities in social experience and way of thinking, common models of behavior and
attitudes. These facts are the reasons to choose team (group) organization of training
process and suggests coincidence in the acquisition of knowledge from individuals. It is
stated that as younger the pupils are the bigger is such correlation due to very restricted
social experience and short history of individual development.[2]
But although the similarities in pupils’ age features, we should have in mind that the
knowledge is acquired individually from every student in real training process. Thus, the
peculiarities of pupils are so important and to consider them is the crucial way to improve
the training effectiveness. “The essence of individual approach is to study and comply
with the individual peculiarities of every student in educational process and to foster the
positive and overcome the negative individual features …” [3]
Recently, the principle of individual approach gains more and more popularity because
the possibilities for gaining social experience from different sources rises dramatically.
And, as result, the pupils have distinct way of living and have substantial variations in
interests and hobbies. So, when we explore the individual approach in geography training,
the main stress is put on those individual features of students related directly to
acquirement of geographic knowledge and cultivating skills and competences. And we
have to pay attention to following individual features of trainees:
- Individual way of thinking
- Level of knowledge and skills
- Working capacity
- Level of cognitive and practical activity and independence
- Тhe pace of progress
- Attitude towards learning
- Evidence and character of thirst of knowledge
- Level of development of one’s will.[4]
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Therefore, the individual features of pupils can influence positively, neutrally or
negatively the training process. As the impact degree may vary, the teacher should study
the pupils’ individual characteristics and act in accordance with them during educational
process. But the teacher is not a scientific researcher who should investigate thoroughly
one or another student’s peculiarities. Therefore, it evokes the need for easy and
accessible methods and tools for implementing the individual approach in geography
training. That’s our main argument for priority study of internal differentiation and in its
narrow understanding it is a particular mechanism for implementing the individual
approach in geography training. Most interesting is its influence on planning and
presenting the geography lesson. The path starts with didactic and methodical
organization of training and lesson and ends to its implementation in groups of
training.[5]
The essence of internal differentiation is every student to receive such educational task
that corresponds to his individual needs and skills. [6,7] And it gives the chance of pupils
in a class to work independently or in small groups on different tasks. Such division is
not related to the scope and complexity of task but with the coherence and continuance
of working on the task.[6] And be in sync with the spirit of caricature – where is the
contradiction? The equal chance means that all pupils will receive a common normatively
determined goal (in curriculum) that should be achieved in the same way and with the
same degree from all. But the caricature does not show this.
Where is the problem? It originates from not considering the key elements of internal
differentiation. (Fig. 2)

Training
goals/
Competenc
es

Learning
Styles/
Teaching
styles

Assesabil
ity/Suppo
rt

Figure 2. Key elements of internal differentiation [8]

The question about setting different training goals is arguable. The common practice in
Bulgarian school is to divide the subjects in general and profiled. And this leads to
educational program with different goals and expected results, and textbooks with wide
range of complexity. But in one class such differentiation of goals is unthinkable. There
is no teacher who could work simultaneously with two different textbooks and programs
in one class.
Theoretically, the internal differentiation relies on behaviorist theory of learning and
points out that what have been taught (input) almost automatically is transformed in learnt
(output), [9],(Fig.3).The cognitive scientific basis in behaviorism assumes that when
individuals acquire knowledge they remember the things they hear or see [10]. It is quite
hard to prove it empirically because the same teaching (input) doesn’t correspond
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automatically to the same learnt (output) by pupils with different experience and interests
[6]. Nowadays, the cognitive constructivist theory of learning offers a better
understanding and explanation. The human brain has no direct contact with the
environment and its perception is done in own closed process [10], (Fig. 4). The brain
receives information from the sensory organs, processes and connects it with already
existing and developed cognitive structures and builds neuron code.[11] The criticism to
constructivist theory of learning goes in two main directions. Firstly, the information that
is not connected with cognitive structures won’t be perceived. And secondly, the already
perceived information but not in the way science insist is hardly to be re-perceived again.
So, consequently there is no logical (cause and effect) correspondence between the taught
(input) and learnt (output).

Input

Black
box

Output

Figure 3. Cognitive behaviorist theory of learning, [8]

Perturbation

Functional
close system

Figure 4. Cognitive constructivist theory of learning, [8]

?

The above-mentioned finds its reflection in formulation of the training goals because
there are problems with the common as well as with different goals. What have been
taught (input) can’t be automatically transformed in learnt (output), so we should think in
opposite direction – to start with the learnt (output). In addition, setting different goals
has no sense or can be done only in cases when it has immediate effect on future
educational result. [12]
Learning styles are defined as the way mind processes the new information.[13]
Although, very often the term is used as interchangeable with learning types, there is
difference between them. The learning types are defined in relation to sensory organ that
is responsible the student to perceive the information in easiest way. The problem arises
due to underestimation of cognitive processing of the information, and on theoretical
ground – with continuous strong influence of behaviorist theory of learning. There are
various classifications of learning styles. The British geography didactic is based on
Gardner classification but the French geography didactic uses mainly the Kolb
classification and both systems have great practical importance. For example, according
to research led by Mora [14] 22 pupils show strong concentration in logical-mathematical
(Gardner) and concrete experience (Kolb) learning styles (see table 1).
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Although the big differences between the two classifications, they have something in
common – the students prefer to discover the things by themselves. The is the pillar in
both theories and could be pointed out as compulsory requirement in planning and
implementing the teaching and learning process.
Table 1. Exploring the learning styles/stages according to Gardner and Kolb classifications, [adopted by 14]
Learning styles
Number
Learning stages
Number
(Gardner classification)
of pupils
(Kolb classification)
of pupils
Verbal-linguistic
2
Active experimentation
4
Logical-mathematical
13
Reflective observation of the
6
new experience
Visual-spatial
0
Abstract conceptualization
1
Musical
1
Concrete experience
16
Bodily-kinesthetic
5
Interpersonal
1
Intrapersonal
0
Naturalistic
0

When we discuss the inclusive school system the problem has its specific - the pupils with
special educational needs require additional didactic resources in training process. The
different forms of Scaffolding are perspective tool that could support teacher’s work in
geography training. It is considered that Scaffolding is the more appropriate method when
the teacher is working with pupils experiencing difficulties with given tasks. For example,
teacher gives the task to describe a geographic object. According to their abilities part of
pupils will receive worksheet only with the task conditions, the other part – worksheet
with key words that should be used doing the task and third one – a structured text with
blank spaces where pupils should write the missed terms and information.
The use of Scaffolding should be supplemented with intensive Debriefing. [15] The
Debriefing is needed for reflection of one’s own educational process, i.e. it is a
metacognitive activity. Using it the student can discover and use different ways of
learning and to think about his strengths and weaknesses. Thus, the trainee has clear
vision about the goal, namely – to solve the task independently and if possible - without
Scaffolding. In addition, it helps teacher to avoid the confusion caused by working with
many methods in one class.
DISSCUSION
There are many opportunities for internal differentiation in geography lesson [16] and
they can be used in the lesson structure in following ways:
- The educational content is presented, and the teacher gives a common task to all pupils
that allows different solutions. Typical methods for such differentiation are Mind
mapping and Diamond Ranking.
- Teacher offers students different educational materials that allow to solve the common
task for all. The answers may differ, but they will empower pupils to understand the
problem in its entity.
- The teacher presents the educational materials and gives number of tasks that should
find their solution consequently and as result – final solution of the problem. Quite
effective for the teacher is to use the method Storyline.
- The educational content is presented, and the teacher gives pupils many different
tasks. The individual solutions, which every student can find, are the distinct
perspectives in exploring the problem.
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- And maybe, the most complicated way is to give educational materials to pupils
considering their learning style - everyone will have a different task with a different
solution. And it is quite long as a process and can be organized in several lessons.
CONCLUSION
We can explore the individual features of pupils using a wide range of methods. But the
teacher is not a scientific researcher who should investigate thoroughly one or another
student’s peculiarities. Therefore, it evokes the need for easy and accessible methods and
tools for implementing the individual approach in geography training. The internal
differentiation is one of the useful tools supporting teachers in effective organization of
geography training - from curriculum to lesson. That’s why it is noteworthy for teachers
to have better understanding of the key elements of internal differentiation in order to
achieve better results in training.
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ABSTRACT
The school subject Geography and Economics as a compulsory general education and
profiling builds the foundations of social and civic competences in integrative synthesis
with other school subjects in the public cycle. The profiled preparation is normatively
located in the second secondary high school stage of the middle degree, comprising a total
of 6 modules. The situational analysis covers the 6 compulsory modules and presents the
composition of the school content, the hororium, the goals, the structural-content
framework of the state educational standard, profile belonging, requirements for the
training results for knowledge, skills and attitudes.
The materials on which the situational analysis was made are the Law on pre-school and
school education and its by-laws, the State educational standard in geography and
economics for profiled preparation, and the curricula in geography and economics in
profiled preparation. The methods by which the methodological interpretation is
implemented is situational analysis, content-analysis, complex, integrative, research
analysis and systematic and competence approach.
The results of the analyzes are presented in a logical matrix and in graphical models,
through which the geographical synthesis and the profiled vision of the learning content
in geography and economics are deduced.
Identifying the realization of the specific goals of geography and economics training in
the profiled preparation secures the expansion and the deepening of knowledge and skills
about natural, demographic, geopolitical, economic and social phenomena and processes,
the formation of the geographical culture of understanding and reasonable activity in the
geographical space and the formation of models of behavior for active citizenship position
of the trainees.
Keywords: Geography and economics, profiled preparation, situational analysis,
geographical synthesis, compulsory module
INTRODUCTION
The Bulgarian educational system is in a period of reforms from 2016 and is accompanied
by new laws and regulations, preserved educational traditions and successful established
pedagogical practices, pedagogical novation and innovations. Geography and economics
training is a normatively defined process in the Bulgarian school, which is procedurally
established in the new realities for compulsory general education and profiled
preparation.

903

Teaching & Educational Geography

The integrative interaction between the stages and the degrees of education in general
education and profiled preparation is an expression of many years of scientific and
methodological-didactic symbiosis and traditions, response to the needs of the democratic
society and social relations, the global educational trends and the status of the school
geographical education.
METHODS
The methods by which the methodological interpretation is implemented is situational
analysis, content-analysis, complex, integrative, research analysis and systematic and
competence approach.
DISCUSSION AND RESULTS
The study of the school subject Geography and economics jointly at the level of
engagement with the key competences with other school subjects of the Bulgarian school
– Environment, Man and society, History and civilizations, Philosophy, Civic education
meaningful build and form the basis of the social and the civic competences in integrative
synthesis. [1]
Compulsory general and profiled school subject in the Bulgarian school and in the new
realities remains – Geography and economics, as one of the 20 school subjects of the
compulsory general education and one of the 15 school subjects of profiled preparation
(Fig. 1). [1, 2]
BASIC DEGREE OF EDUCATION PRIMARY,
AVERAGE DEGREE OF EDUCATION
SECONDARY, FIRST HIGH STAGE OF EDUCATION THE SECOND HIGH SCHOOL STAGE OF EDUCATION
SCHOOL SUBJECTS

9. GEOGRAPHY
AND ECONOMICS
V-X
class

SCHOOL SUBJECTS

1. BULGARIAN LANGUAGE AND LITERATURE

1. BULGARIAN LANGUAGE AND LITERATURE

2. FOREIGN LANGUAGE

2. FOREIGN LANGUAGE

3. MATHEMATICS

3. MATHEMATICS

4. COMPUTER MODELING

4. INFORMATICS

5. INFORMATICS

5. INFORMATION TECHNOLOGY

6. INFORMATION TECHNOLOGY

6. HISTORY AND CIVILIZATIONS

7. MAN AND SOCIETY
8. HISTORY AND CIVILIZATIONS
9. GEOGRAPHY AND ECONOMICS
10. PHILOSOPHY
11. CIVIC EDUCATION
12. ENVIRONMENT
13. MAN AND NATURE
14. BIOLOGY AND HEALTH EDUCATION
15. PHYSICS AND ASTRONOMY
16. CHEMISTRY AND ENVIRONMENTAL
PROTECTION
17. MUSIC
18. ART
19. TECHNOLOGY AND ENTREPRENEURSHIP
20. PHYSICAL EDUCATION AND SPORT

7. GEOGRAPHY AND ECONOMICS

7. GEOGRAPHY
AND ECONOMICS
XI and XII
class

8. PHILOSOPHY
9. BIOLOGY AND HEALTH EDUCATION
10. PHYSICS AND ASTRONOMY

11. CHEMISTRY AND ENVIRONMENTAL
PROTECTION
12. MUSIC
13. ART
14. ENTREPRENEURSHIP
15. PHYSICAL EDUCATION AND SPORT

PROFILING SCHOOL
SUBJECTS

GENERAL EDUCATIONAL
SCHOOL SUBJECTS

Figure 1. Macro-frame in place of the school subject Geography and economics
in the system of the general education and profiled preparation

The research of the normative surfaces between the general educational and profiled
preparation in geography and economics reveals significant specifics, some of which are
traditional for the Bulgarian school education, but others are newly introduced as a result
of the educational reform of 2016.
The general education preparation in the school education is acquired through the study
of the same general education school subjects, and is acquired throughout the school
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training in 9 groups of key competences, which are also relevant to the profiled
preparation.
The training on profile preparation as a composite part of the school education is a process
that involves training, upbringing and socialization against the background of a unified
state education policy and the fact that education is a national priority.
The normative framework for profiled preparation, including geography and economics,
has been developed and procedure reglamented by state education standards (DOS),
introduced for a total of 19 educational objects, processes and phenomena.
The fifth from DOS refers to the profiled preparation as „a set of the compulsory
requirements for the results in the system of pre-school and school education, as well as
the conditions and processes for achieving them”. [3]
The procedural possibility of profiled preparation in the second high school stage of the
average educational degree is the realization of profiled education through extended
preparation. There is also a normative „door” for the profiled education in secondary
education „through general education and expanded preparation - in the first high school
stage”. [3]
In this research, the methodological interpretation focuses on school preparation as „a set
of competencies - knowledge, skills and attitudes necessary for the successful transition
of a student to the next class, stage and/or degree of education which are related to the
achievement of the goals of school education”. [3] In the context of the content of the
school preparation, which is general education, extended, profiled, professional and
additional, we direct and cover the scientific-methodological searches and researches
only to the profiled preparation in the second high school educational stage.
The profiled preparation is characterized by specific characteristics that very clearly and
precisely define the structural and substantive- content vision of the profiled preparation
in geography and economics (Fig. 2). [2, 3, 4]
AVERAGE DEGREE OF
EDUCATION
SECOND HIGH
SCHOOL STAGE

THE TOTAL PROFILED
PREPARATION HOURS ARE AT LEAST
18 HOURS AND MAXIMUM 20 HOURS
PER WEEK IN THE ENTIRE
STAGE OF TRAINING

THE PROFILING SUBJECTS IN
SERTAIN PROFILE ARE THE SAME
FOR THE XI AND THE XII CLASS

PROFILING SCHOOL
SUBJECT

CHARACTERISTICS
OF THE PROFILED
PREPARATION ON
GEOGRAPHY AND
ECONOMIC

EVERY PROFILE SUBJECT IS STUDYED
WITH NO LESS THAN 4 HOURS AND
NO MORE THAN 8 HOURS PER WEEK

SECTION B (OPTIONAL
SCHOOL HOURS) OF THE
LEARNING PLAN

BELONGING TO
A PROFILE

THE PROFILE IS A TOTALITY OF THREE
OR FOUR PROFILE SCHOOL SUBJECTS

TWO ARE DETERMINED AT
THE NATIONAL LEVEL
TWO ARE DETERMINED WITH
THE SCHOOL LEARNING PLANS

THE PROFILING SCHOOL SUBJECT CONSISTS
FROM COMPULSORY AND
OPTIONAL MODULES

Figure 2. General characteristics of the profiled preparation related to the
specialized school subject - geography and economics in grades XI and XII

The profiled preparation covers „deep competencies in a certain profile, defined by the
state educational standard for profiled preparation”, and the optional profile is in total
between 11 profiles in the fact that the profile is a complex of profiling school subjects,
two of which are defined by DOS and the rest with the school learning plans: 1) Foreign
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languages; 2) Humanities sciences; 3) Social sciences; 4) Economic development; 5)
Software and hardware sciences; 6) Entrepreneurial; 7) Mathematically; 8) Natural
sciences; 9) Fine arts; 10) Music; 11) Physical education and sports. [3, 4]
Another didactic feature is the positioning of the profiled training in geography and
economics in the two classes at the second high stage of the average education, but
according to specific profiles and models of compulsory and optional modules.
Of the 11 profiles that can be included the training on the profiled learning subject
Geography and economics, there are three in total:
- Social sciences;
- Economic development;
- Entrepreneurial.
In only one of these three profiles the study of geography and economics is 100%
guaranteed: Economic development. In the profile is regulated the presence of profiled
geography preparation for both combinations – „Economic development” profile with
compulsory profiling school subjects Geography and economics and Mathematics or
Geography and economics and a Foreign language studied in the first high school stage”.
[2, 4]
In the other two profiles – Social sciences and Entrepreneurship, the research of
geography is set on an optional principle, which is not in the interest of the profiled
geographical education and its training is not guaranteed (Fig. 3).

OR

OR

OR

IFIC
SPEC ING
E
H
T
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AND
PRO
ILES LSORY ON DOS
F
O
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PR
TS
COM
BJEC
TWO OOL SU
SCH

Figure 3. Normatively localization of the profiled school subject Geography
and economics under the three procedurally acceptable training profiles

The DOS for the profiled preparation in the Bulgarian school designs the module training
for each profiling school subject, the module being „a self-contained part of the profiled
preparation in the respective profiling school subject aimed at upgrading competences
acquired in general education preparation as well as in-depth competences. specific
scientific and/or applied fields”. [2] Each profiling school subject consists of compulsory
and optional modules that have deterministic characteristics (Fig. 4).
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THE COMPULSORY MODULES
FOR EACH PROFILED SCHOOL
SUBJECT ARE DETERMINED IN THE
REQUIREMENTS ON DOS

THE RESULTS OF THE TRAINING ON SPECIFIC
COMPULSORY AND/OR OPTIONAL MODULES TO OBTAIN
THE PROFILE PREPARATION BY DECISION OF THE HIGHER
INSTITUTION THEY CAN BE ACCEPTED AS
ACCUMULATED CREDITS IN THE HIGHER EDUCATION UNDER THE
CONDITIONS AND PROCEDURES DETERMINED
BY THE SPECIFIC UNIVERSITY

COMPULSORY AND
OPTIONAL MODULES
THE COMPULSORY MODULES
ARE STUDYED IN XI
AND XII CLASS

MODULE
CHARACTERISTICS

THE COMPULSORY MODULES ARE
STUDYED IN XI CLASS WITH 144 TEACHING
HOURS PER YEAR

THE COMPULSORY MODULES
ARE STUDYED IN XII CLASS - WITH 124
TEACHING HOURS PER YEAR

THE SELECTED MODULES ARE STUDYED
IN THE XI CLASS - WITH NO MORE THAN 144
TEACHING HOURS AND NO LESS THAN
36 TEACHING HOURS PER YEAR

THE SELECTED MODULES ARE STUDYED
IN XII CLASS - WITH NO MORE THAN 124
TEACHING HOURS AND NO LESS THAN 31 TEACHING
HOURS PER YEAR

Figure 4. Characteristics of modules for the profiling school subjects

The requirements for the expected training results in geography and economics for
profiled preparation include a three-module structure of specific goals – for knowledge
and skills, for geographical culture and for modules of behaviors. [4, 5] The specific
objectives are composed and relate to the six compulsory DOS modules (Fig. 5).

TO EXPAND AND DEEPEN THE STUDENTS'
KNOWLEDGE AND SKILLS OF NATURAL,
DEMOGRAPHIC, GEOPOLITICAL, ECONOMIC AND
SOCIAL PHENOMENA AND PROCESSES
MODULE 1

MODULE 2

TO DEVELOP THE GEOGRAPHICAL CULTURE FOR
UNDERSTANDING AND REASONABLE ACTIVITY
IN THE GEOGRAPHICAL SPACE
MODULE 3

MODULE 4

TO FORM MODELS OF BEHAVIOR FOR ACTIVE
CIVIL POSITION OF THE STUDENT

MODULE 5

MODULE 6

NATURAL
RESOURCES
POTENTIAL.
SUSTAINABLE
DEVELOPMENT

GEOPOLITICAL AND
SOCIAL CULTURE

MODERN
ECONOMIC
DEVELOPEMENT

EUROPE, ASIA AND
BULGARIA

BULGARIA AND
THE REGIONAL
POLICY

GEOGRAPHICAL AND
ECONOMICAL
INFORMATION

36
hours

36
hours

36
hours

36
hours

62
hours

62
hours

Figure 5. Specific objectives and compulsory modules of the profiled
geography and economics preparation under the DOS

Each compulsory module of Geography and economics training contains the expected
training results of knowledge, skills and attitudes - 42 in total, with one area of
competence in general, with the exception of module 2, which covers two areas of
competence – Social geography and Geography of the regions and countries that are
independently in the focus of module 3 and module 4 (Fig. 6). The expected results are
determined by active verbs - a total of 48, but with different repeatability and a
predominant main function of the required action - productivity. The areas of competence
are transferred from the same under the DOS, but for the compulsory preparation of
grades V to X.
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MODULE 2

MODULE 1

GEOGRAPHY OF
NATURE

8

explains
track
know
prove
explores
point
assess
discuss
TOTAL 8

MODULE 3

GEOGRAPHY OF
THE SOCIETY
GEOGRAPHY OF
THE REGIONS
AND THE
COUNTRIES

GEOGRAPHY OF
THE SOCIETY

13

differentiates
compare
predicts
predicts
assess
comments

know, gives examples,
differentiates, select,
systematize, express opinion,
comments, choose, know,
interprets, prove, classify,
criticize (accept or deny),
expresses an opinion with
arguments

6

MODULE 4

GEOGRAPHY OF
THE REGIONS
AND THE
COUNTRIES

MODULE 5

GEOGRAPHY OF
BULGARIA

MODULE 6

COMPULSORY
MODULES

GEOGRAPHYCAL
INFORMATION

AREA OF
COMPETENCE

6

3

NUMBER OF THE
EXPECTED RESULTS

explains
know
carry out an research
present
assess
suggest solutions
comments

selects
systematize
transform
know

6

TOTAL 6

systematize
know
collect
analyst
present
generates
predicts
assess
discuss

TOTAL 4

ACTIVE VERBS

NUMBER OF THE
ACTIVE VERBS

TOTAL 7

TOTAL 9

TOTAL 14

Figure 6. Graphic model of the compulsory modules, expected results
and active verbs for the profiled preparation for geography and economics by DOS

Important for the acquisition of competencies necessary for successful personal and
professional realization, active civic life in the modern communities, active and
responsible civic participation, and the ability of the students to put into practice the
acquired competencies are, in practice, the following expected results of geography and
economics training: tracks the evolution of the planet's idea of sustainable development
and discusses the sustainable development problem; prove the relationship between
natural, demographic and social processes; expresses an opinion on demographic
problems and on demographic policy at global and regional level; comments on
hypotheses about the geopolitical development of the world; selects a model of active
citizenship position in solving a significant public problem; interprets the manifestation
of global problems at regional level and their impact on the development of the society;
criticizes, accepts or rejects an alternative hypotheses for the future development of
selected countries or regions; expresses an opinion with arguments on important
international problems and conflicts; compares different models of the modern economic
development in regions of the world; predicts the development of the energy in the world
and major energy projects; predicts the impact of the high technologies on the global
economic development; assesses the international economic integration as a factor for
rapprochement and for overcoming disparities in economic development; comments on
the development of transnational corporations; discusses models of personal behavior in
the context of Bulgaria's integration into Europe; conducts a geographical survey for an
optional area; presents the problems of the area/village in which a student lives; assess
the modern geopolitical potential of Bulgaria as a factor for the development of the
country; proposes solutions to overcome problems at national, regional and local level;
selects basic methods for researching geographical processes and phenomena, etc.
CONCLUSIONS
All expected DOS results and the six compulsory modules are expanded and exhibited in
geography and economics curricula for profiled preparation on topics of the school
content, the expected results and the new concepts. The methodical interpretation of the
profiled preparation in geography and economics in the second high school stage is
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presented in a logical matrix (Fig. 7). The curricula for profiled geography preparation
for each module include – main purpose, school content on themes, expected results and
new concepts, annual number of hours, additional clarifications, specific methods and
forms for assessing student achievements, key competency activities and interdisciplinary
links. [6]
MODULE
1
7
57
47
7

MODULE
2
12*
83*
53
7

MODULE
3
9
47
60
7

MODULE
4
1
33
5
7

MODULE
5
9
78
8
7

MODULE
6
6
58
27
7

4

4

4

4

4

4

MODULE
THEMES
EXPECTED RESULTS
NEW CONCEPTS
ACTIVITIES ON KEY
COMPETENCES
INTERDISCIPLINARY
LINKS BY KEY
COMPETENCES

* Module 2 includes two areas of competence.
Figure 7. Logical matrix of methodological-didactic transformation of the compulsory modules
of the DOS into the curricula in geography and economics in the profiled preparation

In the next two school years, the curricula for profiled geography and economics
preparation in grades XI and XII will enter into force:
- 2020/2021 school year: geography and economics curricula for XI grade;
- 2021/2022 school year: geography and economics curricula for XII grade.
The educational reform in the country continues to this day, as well as the development
of the scientific-methodological and didactic-applied evolution in the context of the DOS,
curricula and textbooks on geography and economics.
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ABSTRACT
This paper is an attempt to creation of framework for reading geographical thinking
during premodern times. It is two and half -millennium period of geographical
imagination that began with Anaximander (VI BC), representative of the Milesian school
and ended with the death of two of the first scientific geographers, von Humboldt and von
Ritter (1859). Through the analyse the subjects of the study of geography [17, 20, 6, 12]
we can understand the complexity of the contemporary development of geographical
thinking and the dispersion of different philosophical directions over the 20th century.
They crucially influenced the emergence of different geographical conceptions within the
geography of modern and postmodern geographies, which cannot be understood without
this development during premodern. This leads us to confirm the thesis that scientific
thought, even geographic, has never been completely separated from philosophical
thought, and that it is always within one frame of ideas, which in its conception is
philosophical. The philosophical foundations of geographical thinking, based on the
notions of space, ethics, and environment are examined through the different works [7, 4,
15]. It brought us closer to the notion of geophilosophy, which best reflects this
connection between philosophical conceptions and geography. Through this relevant
texts we have considered the aspirations of philosophers to acquire new horizons of
knowledge i.e. “Geist der Schwere” [13], which were the pretext for the on the essential
concepts of geophilosophy (territorialisation, reterritorialization, miles) [3] and on geotrauma [14]. Based on contemporary interpretations of the term geophilosophy [8, 10, 18,
19], the connection between "way of thinking, environment and Earth" is understood. At
finally, suggested that this long period in the development of geography be presented
through the chrestomathy of the works of the most significant representatives of its epoch.
Key words: geographical thinking, pre-modern, philosophy, geophilosophy, horizons of
knowledge.
INTRODUCTION
The main aim of this paper is to create the optimal way to meet the challenges and
solutions that geography has provided us for two and a half millennia. These challenges
have been changing during this period, especially when viewed from today's perspective
in which geography13 studies the various relationships between population and nature. In
doing so, the emphasis is on exploring place, space and environment with the obligatory
question: where, what, how and why. In addition to the geographical distribution and
characteristics of the population and objects, understanding the processes, systems and
13

Based on: Geography Working Group's Interim Report, UK Department of Education and Science,
1990.
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relationships that affect their meanings is also important. This also applies to looking at
specific patterns of behaviour that arise by creating them physically where they live and
work. At the same time, the study of the environment has both a natural and a social
dimension, with human activity affecting these resources as well as their
interconnectedness with different consequences (social, economic, political and cultural).
From this broad definition of the subject itself, there is a clear focus on how to shape and
change social forms, but also to accelerate the transformation of the natural environment.
Consequently, human-influenced, “primordial” forms emerge from the primordial natural
environment, creating the environment and making these “sedimentary layers of
socialization” with one another, as a consequence, create a complex natural and social
landscape. Geography also examines ways in which nature influences society, from how
raw materials and social forces influence the progress of human society and its culture.
Complex interrelationships emerge from the relations of society and nature, because what
used to be a causal relationship, mostly in one direction, becomes an equally causal
connection in the opposite direction. This means that human activity continuously creates
a new context in which nature becomes a social construction, in terms of human social
and economic forces, and which reshapes space through the intervention of ideas and the
application of different discourses. That is reason why understanding this system of
relationships requires “geographers sophisticated knowledge of the natural and social
sciences, as well as the ability to find ways to combine the two elements: on the one hand
it is knowledge of methods, and on the other, it is a thrill of insight into both aspects
knowledge” [17]. In this way, the synthesis core of geography becomes the study of the
interrelationships between nature and society, with differences within the natural
environment becoming a source of cultural differences, and consequently, leading to a
change in the methodological framework of geography. Simplified, essence of the subject
of geography lies in the processes of development and mutual relations between man
(society) and nature, from which the universal and eternal questions of science and
philosophy emerge. Real geographical space is like open book, "easy to read but difficult
to understand", because in order to understand it one must enter deeply into the relations
and processes on the relations between nature and society. Therefore, geography as an
area of science, which distinguishes specific spatial systems "linked by specific
connections, which unites them into complex regions, both differentiated by components
and integrated by natural and social processes"[6].
Since this process took place in a straightforward and successive manner during the
premodern one, it is only an introduction to the contemporary development of
geographical thinking, which stems from the dispersion of the various philosophical
directions that took place during 20th century. Therefore, the study of different directions
within the geography of modernity, whether it be positivism (anthropogeography,
regional geography, cultural geography and quantitative geography), behaviourism
(functionalism and pragmatism), humanistic approaches (existentialism, phenomenology
and idealism) or structuralism (feminism and Marxism), implies an understanding of
philosophical directions of the same name. The same is true of postmodern geography
(critical geography, postmodern geography and post structuralism), which implies
knowledge not only of their semantics, but also of a broader cognitive framework and
interconnectedness. Therefore, it is necessary to understand the whole of this process
from the emergence of geographical thinking during premodern times, during which this
process took place in a straight line and in succession. Such a wide time span of study
implies an adequate name for such a synthesis (historical-geographical development,
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geographical thinking, philosophy of geography, or geophilosophy). Given the subject
matter and its structure, it is clear that this should not be a kind of catalogue of brief
overviews of particular geographical styles that originated in philosophical lines of the
same name. Nor should it be a Hegelian view of the historical development of the
philosophy of geography, whereby that work would also be philosophy. More modestly,
this synthesis should point to clear links between geographical thinking and its origins in
philosophy during the historical development of premodernity, presented in a systematic
manner based on dialectical thinking. For, it is a well-known fact that scientific thought,
even geographic, has never been completely separated from philosophical thought, and
that it is always within one frame of ideas, which in its conception is philosophical.
Therefore, the term geophilosophy having multiple meaning was chosen.
WHAT IS GEOPHILOSOPHY?
To put it simply, the term geophilosophy refers to the philosophical aspects of geographic
(geological) processes. The term itself refers to the German writer F. Nietzsche, who in
many of his books14 strongly emphasized the desire (philosopher) to conquer new
horizons. The titles of Nietzsche's quotes indicate that philosophers become " aeronauts
of the intellect ", "brave birds that fly far, very far", and that they are on the march "across
the sea", overwhelmed by a "powerful desire". A parallel between Dante's Odyssey and
Nietzsche's "aeronauts of the intellect" in such a way that they both rely solely on
themselves and their direction is determined by the same "craving for cognition" [18].
We aeronauts of the intellect.—All those daring birds that soar far and ever farther into
space, will somewhere or other be certain to find themselves unable to continue their
flight, and they will perch on a mast or some narrow ledge—and will be grateful even for
this miserable accommodation! But who could conclude from this that there was not an
endless free space stretching far in front of them, and that they had flown as far as they
possibly could? In the end, however, all our great teachers and predecessors have come
to a standstill, and it is by no means in the noblest or most graceful attitude that their
weariness has brought them to a pause: the same thing will happen to you and me! but
what does this matter to either of us? Other birds will fly farther! Our minds and hopes
vie with them far out and on high; they rise far above our heads and our failures, and from
this height they look far into the distant horizon and see hundreds of birds much more
powerful than we are, striving whither we ourselves have also striven, and where all is
sea, sea, and nothing but sea! And where, then, are we aiming at? Do we wish to cross
the sea? whither does this over-powering passion urge us, this passion which we value
more highly than any other delight? Why do we fly precisely in this direction, where all
the suns of humanity have hitherto set? Is it possible that people may one day say of us
that we also steered westward, hoping to reach India—but that it was our fate to be
wrecked on the infinite? Or, my brethren? or—?” [13].
Like Copernicus, Columbus revolutionized space, declaring "the victory of infinity over
the material limitations of what is present and tangible" (...) driven by "an adventurous
longing for immense distances and for all that is unknown and dangerous” (…), as well
as untamed by the necessity to master the vast expanses [18]. Nevertheless,
geophilosophy has a far more complex meaning in the domain of postmodern philosophy.
The most complete elaboration of the philosophical meaning of this term geophilosophy

14

Down of Day, The Joyous Science, Fragmentos póstumos (1882 -1885).
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explores the intricate relationships between thought, territory, and the Earth itself, and its
key concepts are: miles, territorialisation, reterritorialization, geo-trauma, and thought.
Under the term territorialisation, it refers to "the expressive process of marking
conceptual, social and physical architectures that provide space for cohabitation, together
with the associated environment (terrestrial) and milieu" [3]. On the contrary,
reterritorialization refers to the dissolution or abandonment of existing territories in order
to form new assemblies through the constant change of "thinking, movement, articulation,
framing and other modes of coexistence". Where territorialisation is present, there are
tendencies towards order, boundary, codification, structure, stability, habits and
constraints, while reterritorialization is used by "forces of chaos, disorder, variation,
release, mobility and infinity". Geophilosophy thus re-examines the nature of thought as
"a geological process that is in constant contact with the Earth itself," "as more of a
multitude movement that pertains to territories rather than to cognitive abilities limited to
objects already formed." In one of their recent works they specifically emphasize the
existence of specific geo-traumas resulting from "looting, sedimentation, groundlessness,
and stratification of the Earth's ecological states to maintain unregulated economic growth
and social control of geographic spaces" which provide the future of petro-capitalism [3].
Interpreting these views, Negerestani sees oil and narcotics (drugs) as the lubricants of
post-industrial world capitalism. Within it, as the first geo-trauma, recognizes the need
for the continual conquest, commodification15 and appropriation of ecological systems by
petro-capitalist regimes, while the second trauma involves the suppression of creative
forms of thought and collective social action, which could prevent ecological catastrophe
by creating "new ecologies", based on locality and activism. This form of geo-trauma
effectively captures individuals and societies in the present that seem both unbearable and
insurmountable, so that we "continue to suffer shameful compromises" instead of
exploring creative alternatives for a future life path. [14]
The notion of geophilosophy can be summed up in the idea that philosophy, or science in
general, needs a creative milieu to develop in which events can be localized in time and
space but not explained by the natural characteristics of that specific environment. The
identification of that creative milieu, in the history of science or the geography of ideas,
is not a single theme, but a central issue of geophilosophy. For this reason, he recognizes
two associations regarding the term geophilosophy (ecological and geopolitical), the first
as "more or less esoteric" which has to do with ecological thinking in terms of "deep
ecology" [19]. The second can be considered a philosophical version "geopolitics" used
in the critique of implied political territoriality16. It could be emphasizing the adaptation
of geographic notions of closeness, unpredictability, interdisciplinary, including the
linearity of historical ideas, or notes that recently a number of scholars have explored the
"convergence of speculative fiction with geophilosophy as a way of addressing social and
environmental traumas" associated with petro capitalism, climate change and the bio
politics of the Anthropocene epoch17 [10].

15

See the geographical aspect of this process in: Mutabdzija, 2018.
Günzel thinks of Lyotard (1988) who did the work of M. Heidegger described as a philosophy of
"blood and soil".
17
The International Union of Geological Sciences (IUGS) notes that the Holocene, which has lasted for the
past 12,000 years, has ended and that the "epoch of man" (the Anthropocene) has occurred. There is a
dilemma about the beginning of the Anthropocene, for one it was 1950. (nuclear tests), and for others the
beginning of the industrial revolution.
16
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Due to the complexity of postmodern interpretations of the term geophilosophy, we will
dwell on the first meaning, because this term, outside the narrow framework (geography
or philosophy), associates with the whole, that is, multiple aspects concerning the
relationship between man and space. Given the territoriality of the geography discussed
by Kant [4] and the meanings of geographical elements and their interpretability in the
field of culture, as Gadamer [9] it is obvious that they go beyond purely geographical
dates and acquire symbolic ones, historical and philosophical dimensions.
"Geophilosophy is seen as an attempt to explore the complex meaning of human
habitation on Earth. Contrary to the uniformity of the global world, which erases
differences and particularities, triggering everywhere irreversible processes of eradication
and loss of cultural identity, geophilosophy is primarily aimed at capturing and protecting
the elusive spiritual, cultural, historical and spatial physiognomy of communities and
places, with an awareness of that the meaning of our "earthly" existence can only be found
if it comes from the plurality of human communities that, each time in a unique way,
inhabit a time and place, giving them an absolutely unique and inimitable seal. They
reside in geo-historical and geo-symbolic spaces that are never closed to themselves but
are always open to the arrival of the other, the only one who can guarantee them not only
mere survival but life itself in the changing course of history, fusing memory and change
[18].
THE PHILOSOPHICAL FOUNDATIONS
OF GEOGRAPHICAL THINKING
To clarify the essence of these processes that arise in the interaction of nature and society,
it is not enough just the level of descriptiveness of these processes or the consequences
of their action, which we see on the earth's surface and recognize them in spatial terms as
terms: space, region, environment, landscape, place. It is necessary to understand their
transcendental meaning (according to Kant, transcendental represents “knowledge that is
not occupied with objects at all, but with our way of knowing objects”), i.e. discover the
levels of that knowledge. From this point on, geography ceases and philosophy begins,
epistemology that deals with the theory of cognition. In an effort to point out the
importance and closeness of certain philosophical and geographical ideas, the title of Part
I should be "Geographic Thinking during Premodernity", which frames more than two
millennia of development of geographical thinking, from Anaximander to Kant. The
structure of this section, which has a chronological-evolutionary dimension, is well
described by the name of one of the most important journals in this field18. It is necessary
to make some terminological clarification here, not only because of the terms that define
this title, but because of the methodological framework of the research in this manuscript.
This geographical synthesis should imply a certain degree of understanding of
philosophical concepts, so that the subject matter of the work will emerge from a purely
geographical field, with the ambition to understand the broader philosophical framework
in which different geographical ideas have evolved throughout history. The term ethics is
derived from the Greek words ethicos and ethos, which have the meaning of habit,
custom. It is an area of philosophy that encompasses systematizing, defending and
recommending the concepts of right and wrong behaviour, which can be interpreted as
the science of morality. The sublimation of the concepts of morality and reasoning also

18

Ethics, Space and Environment: A Journal of Philosophy and Geography
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leads us into the world of ontology, in which Plato paved the way to "the cause and source
of every being and truth, every reality and goodness." It is for him a god, a father, an
eternal being and a creator (demiurge) who created the cosmos and the whole visible
world, man and all living beings. This character of cosmogonic plays from the ancient
world will subsequently be transferred to early Christian teaching and become part of
dogma, e.g. ideas about eternal life or the immortality of the soul. Vasily the Great will
deviate from the Hellenic teaching of creation on the basis of "timeless necessity
(demiurge, logos, One)" through the vision of the created world as the will of God and
man's life in freedom.
The other two concepts (space and environment), as predominantly geographical
determinants, concretize a geographical reality whose specificities have a spatial
dimension and we recognize them through regional differences. They were originally
derived from physical and environmental characteristics and are a valuable resource for
regional geography, which, creates a kind of "historical record of social and natural
differences" [2]. They are closely related to concepts: place, region, natural environment
and landscape, often defined by dry spatial descriptions, and best understood as ecological
entities that have transformed social activities throughout history. That is why it is
important to point out immediately the importance of the first term (space) through which
the epistemological basis of geography breaks. Geographic knowledge has always been
based on the knowledge of space and its cartographic representation. The extension of
this knowledge depended on the applicability of various innovations, which led to the
creation of new conceptions of space. During the historical development of geography,
the notion of space has been modified by specific links between "power, knowledge and
geography". During 19th century there was a time when "time" dominated, while 20th
century marked “space,” during which has gone from modern to postmodern. This was
referred to as a "spatial turn" in a wide range of humanities and social sciences, with
"conceptualization of space" representing a watershed and between geographical
directions [7].

Concept
Absolute

Table 1. Conceptualization of space and development of scientific geography
Space
Scientific Geography
Feature
Beginners
Access
Method
Direction
Physical
Kant, Humboldt,
Spatial
Classical
Modern
Space
Hettner, Hartshorne differential.
deduction
geography

Relative

Mathematical
Space

Schaeffer, Bunge,
Neef, Ullman

Quant.
revolution

Mathematical
and statistical

New
geography

Relational

Space
Production

Harvey, Lefevebr,
Dear, Soja

Social
Practice

Historical
Materialism

Postmodern
Geography

Contribution to the scientific founding of modern geography was marked by the "concept
of absolute space", which developed along the historical vertical that traced Kant with the
definition of space within his first critique (Critique of Pure Mind, 1781) and what the
Kantian view of space entailed (Kantianism). Humboldt and Hettner expanded the
theoretical conception of space, and therefore of modern geography, and gave it its final
form to Hartshorne (1939) by introducing the notion of "spatial differentiation" in his
capital work "The Nature of Geography." It is precisely the concept of space and its
philosophical interpretation that will be the basis for the development of different
geographical views of reality in the second half of 20th century, when two more changes
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occurred in the conception of space, which also represented the dividing lines within
geography itself. Schaeffer (1959) began the quantitative revolution in geography (the
concept of relative space), as the theoretical basis of New geography. To clarify the new
concept of space, a more complex geometry was required, which introduced into the
spatial analysis (basic method) the process of abstraction, as a prerequisite for the
transition from "physical" to "mathematical" space. During this phase in the development
of scientific geography, “the antagonistic relationship between space and regional
tradition will emerge, when space is artificially isolated from the natural environment”
[17]. It resulted in a kind of crisis of the identity of geography and as a consequence of
its complexity (natural and social science). The quantification of geographical
phenomena and processes was an expression of the need to simplify the meaning and
practical needs of geography, which began to lose its academic importance and disappear
as a permanent course in reputed universities.
It was similar to the relation between the terms space and place in the 1970s or, to a lesser
extent, space and the natural environment in the 1970s and 1980s. Finally, Lefebvre
(1969) introduces the concept of "Production of Space", and Harvey (1973) introduces
social practice in geographical research and instead of "What is space?", the question
"How is it that different human being’s practices create and use characteristic
conceptualizations of space?” [17]. This introduced into geography relationally a concept
in which space is folded into social relations through practical activities. This is allowed
not only for the "socialization of spatial analysis", but also crucial for the "specialization
of social analysis", thereby stepping into the world of postmodern geographies. The
original and highly influential elaboration of the space-knowledge relationship was
offered by Michel Foucault through one of the most comprehensive responses (poststructuralism). Through numerous spatial metaphors, he emphasized the specialization,
i.e. the spatial dimension (situationally and locality), which has significantly contributed
to the "reaffirmation of space" or "spatial reversal" in the social sciences. According that,
knowledge is spatially educated and "only specialized knowledge can have the power of
legitimacy, use, practice, and that spaces are created by power / knowledge and
discourses" [11].
The term environment indicates the interaction of man with the natural and social
environment and expresses a conceptual closeness to the terms landscape and natural
environment, reflecting on these issues the intersection of geographical and philosophical.
Since these ecological units are characterized by uniqueness and unrepeatability, they are
special and different, but their locality should not be romanticized. These differences can
be interesting and life-threatening as well. This implies one of the tasks of geography,
that it should enable people to understand these similarities and differences and to view
them with respect, not in a destructive way. Did we understand this through the
postmodern historical and geopolitical messages?
The importance and closeness of these scientific views to the development of nature and
human society have led to the search for closer connections between these scientific
disciplines, more specifically, the influence of certain philosophical ideas on the
development of geographical thinking. Clearly, the development of these scientific ideas
has been going on for two and a half millennia continuously, but that does not mean that
these sciences during this period, especially geography, existed as independent disciplines
in their present form. Its structuring and modern methodological - epistemological
concept began to be built on the basis of the adoption of new philosophical opinions and
scientific knowledge. Also, this interaction of geography with philosophy created
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situations in which geography became the subject of philosophical research, as it was
during the development of German idealism.
"For example, we can think of Kant's Physische Geographie or Hegel's Vorlesungen über
die Philosophie der Weltgeschichte (Lectures on Philosophy of World History) as the
most significant examples of philosophical interest in geography. However, despite these
fundamental links between these scientific opinions, the historical relationships between
these disciplines remain unexplored. Certainly, the blame for this lack of research on the
history of ideas is equally shared: on the one hand, it is the isolation of geographers; on
the other, the disinterest of philosophers” [15].
Therefore, it is very important to review the historical development of major
philosophical ideas, which have essentially determined the directions of development of
contemporary geography. The beginning of this review, no matter how far and farreaching the subject of this research may be, should begin with ancient philosophy, as the
framework from which geography originated. This is important also because of the
continuity of certain philosophical ideas, which have been modified over time, persist to
this day, and have significantly shaped the structure of geographical thinking. In order to
gain a better understanding of the geography of the period, it is necessary to learn the
basic epistemological determinants of philosophy. This requires extra effort on the part
of the geographer, undoubtedly an effort worth making.
The various bases of abstraction through which the abstraction through which the
geographical concepts and processes are generalized are a good basis for understanding
the complexity and necessary generalization of geographical concepts and processes
emphasizes the possibility of multiple levels of generalization, from metaphilosophy,
philosophy, social theory to practice. This can be explained by the fact that two people,
thanks to a different level of abstraction, can see a different general structure based on the
same set of facts. The notion of metaphilosophy is interpreted as “the existence of the
most general perspectives that direct thinking towards culture”, that is, it is the link
between thinking organized around “theoretical issues on the broadest scale (world
views) and cultures” [17]. Metaphilosophy is a channel that conveys cultural values in
theoretical terms, but is also active in building theoretical and philosophical beliefs and
reflections on culture. It expresses the general purpose of reasoning at the purpose level what people seek in thinking, what they want to justify, the standards, truths, or
efficiencies applied to thinking.
In terms of the historical development of philosophy, there is no identical boundary in
Anglo-Saxon and continental interpretation of these processes and the boundary between
premodern and modern is the end of classical German idealism, which is 1831 (the death
of Hegel) [17, 20]. If Hegel was the "boundary" between premodern and modern, Martin
Heidegger (1889-1976) is considered to be that link or divider between modern and
postmodern. In the world of geography, the transition to the era of modernity is linked to
Humboldt and Ritter (1859), and the entry into the world of the postmodern was in the
second half of 20th century, which characterized the emergence of neoliberal capitalism
(1980s)?
CHRESTOMATHY
Consideration of such a complex process as the development of geographical thinking
during premodern, in addition to clues about the main ideas and their protagonists, should
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include the selection of works i.e. a chrestomathy19 that would indicate the closeness of
philosophical ideas and geographical thinking. We believe that an adequate selection of
thirteen authors who belonged to different historical periods: ancient, middle ages and
modern (6 + 3 + 4). In doing so, no proportion was established between the length of a
given period and the number of philosophers / geographers to be represented. The ancient
period lasted for millennia, and we suggest six of the most significant philosophers who
have contributed to the development of geographical thinking in this period. The
development of the materialistic worldview, beginning with the School of Miletus
through to the Epicurus Academy, is most clearly illuminated by Heraclitus and
Lucretius. The first, through cosmological and cosmogonic performances, indicated the
importance of eternal movement and fire. Through logos, he also introduced "dialectical"
elements, which can be reminiscent of Hegel and Marx, which is that history is triggered
by the shifting of opposites. Another wrote a work that represents the origin of learning
about the materialistic world (materialism) and sings:
“I will begin the assembly of the essence of the heavens and the Gods, and discover the
holy foundations, the first from which nature creates, and nourish, and multiply things,
where it is again dissolved when it is destroyed. We call them matter and the birth bodies,
the seeds of all things, exposing the significance of theirs, and the basic bodies, because
everything comes from them ” [10].
The other two philosophers would be Plato and Aristotle, who made a huge contribution
to the development of an idealistic world view (idealism), also called an anthropological
school. Because of their fundamental contribution to the understanding of society and
social processes, and thus the foundations of socio-geographical development, they would
give an insight into selected chapters that also point to this geographical aspect. Certainly,
these are segments of Plato's "State" and Aristotle's "Politics." Finally, the review of
ancient philosophy would end with Strabo and Ptolemy, the founders of geographical
thinking. The first in the field of chronographic research and realization of the first
comprehensive geographical synthesis of the known world through seventeen books of
"Geography". This work represented, in antiquity, the first "real contact between the
sublime successes of philosophy with geography" in which fragments of the lost works
of Eratosthenes, Hipparchus and Poseidon are preserved. Ptolemy, on the other hand,
pursued a number of illustrious scientists (Eratosthenes and Hipparchus) who, through
mathematics, "made" geographic representations of the Earth and gave it a scientific
character (mathematical geography). In this way, he left the Earth's surface and made his
way across the Tetrabiblos into the space of the universe, which, after only one and a half
millennia, would be put "on its feet" by the Copernican Craft.
The second major historical period lasted for one millennium and represents the link
between the world of antiquity and the world of the Renaissance. It was the Middle Ages,
which we present in the “three by three” way. They are three philosophers / geographers,
representing three different cultural-civilizational circles that intersect at three points. The
first philosopher is al-Mukadasi, who lived in the Holy Land and is one of the first public

The term chrestomathy is derived from two Greek terms: chrēstós, meaning valid, useful, usable, and
máthēsis, meaning learning, science, or knowledge. In accordance with our language, chrestomathy would
mean studying what is most valuable to know. In the figurative sense, it refers to the choice of exemplary,
instructive places from various writers, more specifically their famous works, somewhat like a role model
reader.
19
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workers to declare himself Palestinian. As a member of the minority (Muslim) community
among Jews, he made a significant geographical synthesis of the area. The other is
Maimonides, a Jewish theologian, physician and travel writer born in Cordoba, but has
lived in several cities throughout the majority of the Arab region from the Maghreb to
Syria. There was also a convert, but essentially through “taqiya”, it proved the possibility
of survival, under extreme conditions, within the radical Muslim communities of the time.
His work exemplified the limitless willingness to sacrifice in the name of preserving the
traces of ethnic and cultural diversity, i.e. the existence of Jews in the area from Yemen
to the Maghreb. The third person was a visionary geographer, the guiding star of Portugal
and the entire Roman Catholic world in his day. Henrique the Navigator achieved the
visions of the European bourgeoisie for the easy acquisition of greater material wealth,
but this will only become a short-lived and transient consequence of the expansion of the
geographical horizon. On the one hand, the positive aspects of this deepening of
geographical knowledge have led, through trade, to the spread of cultural influences and
the advancement of material culture throughout the New World. Also, as a markedly
negative effect of this spread, there was a half-millennium colonial exploitation of these
areas. The most visible consequences of this process were described and noted that the
establishment of a slave system (1500-1800) and the forcible transfer of “between 11.4
and 12.5 million African inhabitants to Western Europe and the USA” [5, 1]. The
consequences of this vandal act are still visible today, and the focus of the research should
be on the scientific and technical solutions in the field of navigation that have made it
possible. innovation of navigation devices, production of maps of newly discovered areas
and modernization of ships. Most of these assumptions, including the Sagres Naval
Training College (Algarve) in Portugal, have been created by Henrique the Navigator as
a prerequisite for successful research ventures.
The modern period lasted relatively briefly compared to previous epochs. Between the
discovery of America and the year of the death of the two first scientific geographers,
Alexander von Humboldt and Karl von Ritter, only three and a half centuries had elapsed,
and nothing was the same in the world of science as in geographical thinking. The
shackles of ecclesiastical dogma and scholasticism, based on Ptolemaic geography and
Aristotelian philosophy, were taken down by the grandiose Nikola Copernicus and with
his teachings on the heliocentric system opened the way to other greats of world science,
most notably Isaac Newton Galileo Galilee. These greats in the fields of astronomy and
physics opened up a whole new space, not only in the natural sciences, so that scientific
thinking soon spilled over the dogmatic forbidden borders. Very quickly, tremendous
scientific results were also achieved in the field of social sciences, and works of
unswerving value were written by, among others, Rousseau and Kant.
CONCLUSION
Lastly, the content of geographical synthesis should be formulated with the ambition to
realize three additional goals. First, it is an attempt to describe a person's fascination with
new knowledge, which forced him to explore the earthly that is "beyond his horizon." In
this way, man discovered "new worlds", which have a formal origin in the ancient period,
and are still current today. For this reason, we can call them philosophical vocabulary the
search for the idea of the world. Also, because of the constant questioning about the way
of becoming of the world and its structure, man looked up to the sky, yearning for
knowledge and seeking an answer, and wondered: "How did it all begin"? By cosmogony,
this goal can be defined as the idea of God. Finally, it is the desire to show the
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development of geographical thinking in its long journey of development and to see, in
its fullness, its intertwining with other natural and social sciences. Also, the division of
geography into two separate parts (natural and social), constantly reminds us that we
should search for the idea of man, because during this period we were the same guiding
star - philosophy.
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ABSTRACT
The development of inclusive education ideas in Bulgaria over the past few years has
been a strategic policy in the field of education. This policy is in response to processes to
eliminate all forms of forced school leaving for children. Inclusion in education is based
on the understanding that all children are different and that the school must change to
meet the individual needs of each child for active learning. Dropout children from general
education, for various specific reasons, are directed to specialized schools and homes
where they continue their education separate from their classmates. Usually, the curricula
in these schools are designed according to standards and criteria other than those in
general education. For this reason, dropping children do not receive equal access to
education that is contrary to their constitutional rights. Geographical education, whose
main purpose is to form the foundations of geographical culture, in our view, has the
potential, through various methods and forms of general education, to respond to this
worrying trend. Teamwork and work on school projects based on the content base of the
subject Geography and Economics can be the key to solving this problem. By forming
geographical literacy, competence and patterns of behavior in the geographical space, it
is possible to increase the interest in education and drop-out children from the education
system to find a form for inclusion in an active educational process, along with their
classmates. Research methods: Theoretical analysis, empirical analysis, qualitative and
quantitative analysis and evaluation.
Keywords: Geography, training, inclusive education, Bulgaria
INTRODUCTION
Inclusive education is an education and policy aimed at eliminating various forms of
exclusion in education. The ideas of inclusive education are rooted in the view that all
people are different and that the school must change to meet the individual needs and
needs of each student, whether or not there is a special educational need. The ideas of
inclusive education are also rooted in the position that every child has the right to quality
education in the general education system, regardless of differences. The ideas of
inclusive education are closely linked to groups of children who are at risk of being
socially and emotionally isolated from the Bulgarian education system.
Geography, as a subject at school, can help to promote the ideas of inclusive education,
because by its content, geographical education raises students' interest in the outside
world, engages the child in the problems of modern times and introduces him to the
diverse and very interesting picture of geospatial. It increases the emotion in the
educational process, because through the teaching of the subject to the student reveals the
truth about the surrounding reality. The driving mechanism for the realization of
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geographic education in school is the achievement of its main goal. Ideas for inclusive
education can be realized by achieving this goal.
DATA & METHODS
As a major element of the geographical education system, the main objective has been
the subject of research interest by a number of authors. Most of them associate it with the
formation and development of students' geographical culture. In the concept of
geographical culture, different authors impose different content.
According to Maksakovsky geographical culture is part of the general culture of man. It
is associated with mastering a scientific geographical picture of the world, which
includes: geographical knowledge of nature, population, economy, geographical regions
viewed in constant interconnection; geographical thinking whose characteristics are
spaciousness, complexity, concreteness and constructiveness; language of geography - a
set of terms, concepts, facts, numbers, dates, geographical names, and more. or
geographical nomenclature. [1] According to the same author, the introduction and
mastery of geographical science methods, both general and geographical (physical and
socio-economic geography methods), is of great importance for the development of
geographical culture. [2]
According to Barinova and Bondarev, the content model of the concept of "geographical
culture" contains the following components: motives for socio-geographical activity,
activity planning - presupposes certain goals, choice of means, search for optimal
solutions - this requires two more components of geographical culture - scientific
geographical knowledge and scientific geographical thinking, which together may be
called geographical competence, more - social geographical activity and self-control. "
[3] We accept the authors' understanding of the essence of geographical culture as a
unique type of activity, as it is in line with contemporary design, to achieve the goal of
geographical education. At the same time as Gaitandzhieva, we believe that geographical
culture cannot be achieved without the availability of geographical knowledge and
geographical thinking.
According to Pinchmel, the purpose of geographic education must be related to the
acquisition of knowledge about the spatial differentiation and relationships of the earth's
surface, which in turn relates to the interconnection and interdependence of the objects
studied by geography. Differentiation thus gives a special character to the individual
localities and the environment, leading to a characteristic organization of the geographical
space. Geographical education creates values that are defined as absolute (geographyspecific only) and relative, resulting from the relationship of geography as a subject to
other subjects. [4] Pinchmell's assertion of values is relevant to this study, as geography
training contributes to improving the multimedia presentation skills acquired in the
Information Technology course and enables its application in the acquisition of new
geography content.
According to Kanchev The purpose of geography training is “to build a scientifically
objective geographical picture of our home country, country and world in which we live
- infinitely interesting, beautiful and diverse, but with a real threatened future and acute
problems and contradictions that present and the generations to come must decide. ” [5]
The goal of geography training thus formulated can be achieved through a modern
organization of the learning process that allows for the maximum development of activity,
autonomy, creativity and initiative. [5]
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According to Gaitandzhieva, the main aim of geographic education is the formation of
students' geographical culture, as part of their general culture, for understanding and
rational activity in the geographical space at all levels: global regional (national) and
local. According to the same author, the geographical culture is formed in the following
stages: geographical literacy, geographical competence and patterns of behavior in
geospatial, each subsequent assuming the presence of the previous one. The definition
implicitly includes the formation of a value orientation (relationships and values). [3] This
issue was addressed in Chapter One.
According to Manoilova, the purpose and tasks of geography training are a reflection of
social change .... It is of interest to us that the author sees the achievement of the goal of
geographic education by “introducing modern pedagogical technologies, electronics,
computerization of teaching. , use of multimedia products, etc. " [6]
The ideas of forming the geographical culture of the students are also connected with the
views of Batakliyev stands up-to-date today, which states that: "Geographic learning
should create a geographic culture and a habit of geographic reasoning for students, which
leads to logical thinking." [7]
For the purposes of the study, we investigated the status of the problem for the purpose
in some countries with advanced education systems. In the course of the study, we found
similarities in the general and private didactic aspects of targeting between Bulgaria and
Germany on the one hand, as well as innovations on goals that are similar for Germany
and other countries in Europe. This gave us reason to study German educational theory
and practice in more detail, to apply the ideas in formulating the goals of the model. We
group the results of our study in the following areas:
Basic ideas from the theory of purpose: Goal orientation is a guiding (guiding) principle
of training; Goals are the basis of any training since training; The objective encourages
effective
planning
of
training.
[8]
The justification of the objectives of geography training: Public interests, needs,
standards of behavior; Life values (in the present and the future); Students' interests, their
needs and abilities; The importance of geographical science; Current status and traditions
in didactics.
The purpose of geographical education is the competence for activity in the geographical
space, as a set of general and specific geographic (subject) qualifications. The opinion
was unanimously accepted by all leading authors. Of particular interest for the study are
the specific geographical qualifications, which are: Spatial - related to space exploration
(knowledge and orientation skills, cartographic knowledge and skills); Spatial structures
- making decisions about geospatial behavior (for residence, choice of places for
recreation, etc.); Processes occurring in geospatial (knowledge of dynamic changes in
geospatial); Geospheres (knowledge of the geospheres, as part of the global geosystem,
on the one hand, and the processes and phenomena that characterize them on the other,
with an emphasis on the circulation of matter and energy; Global relationships and
relationships (think globally, act locally); Spatial patterns and spatial patterns (knowledge
about them and their territorial manifestation); Spatial ethical categories (willingness for
competent behavior in geospatial).
The purpose is differentiated between "teaching purpose" and "learning objective", which
refers to the same thing - the achievement of competence in geospatial, but from a
different perspective (that of the teacher and that of the student). [9] The goal is achieved
when the student is motivated and accepts the teacher's opinion that he / she must learn a

925

Teaching & Educational Geography

particular content or be motivated by the teacher to direct himself / herself to the goal.
[10]
In our view, one form of work to achieve the goals of geographic education can also be
through project work, since the goal is achieved through activity based on motive.
Involving students in educational activities can, on the one hand, achieve the objective of
geographic education and, on the other, introduce educational policies and strategies for
pre-primary education targeting children at risk, at risk of falling behind or dropping out
of the educational process. Achieving the goal of geographic education and carrying out
activities for the preparation and implementation of student projects can create conditions
for increasing the activity of students, which in turn can lead to satisfaction with the work
done, a motive for learning and active participation in the educational process.
Developing educational projects in geography training aimed at solving natural or socioeconomic problems can broaden students' horizons for the outside world, thereby
increasing the interest in education, involving the student in group work according to
personal needs. its capabilities. "Project-based learning advocates cite the many benefits
of implementing these strategies in the classroom, including greater understanding of
concepts, a broader knowledge base, improved communication and interpersonal skills
(social skills, enhanced leadership skills, enhancing creativity) ". [11]
Project-based learning can be seen as one of the ways to achieve a new type of educational
interaction focused on the differences of children, creating a condition for a fuller
unfolding of their personal qualities, which aims to activate their cognitive abilities and
personal satisfaction with the educational process. Project work intensifies learning as
opposed to the student's passive participation in geography training. Lack of interest in
education is usually at the heart of dropping out of school, and raising it can help to
involve the student in activities in the educational process in geography and ultimately
lead to the achievement of the goals of geographic education.
Working on educational projects in geography training can help: foster collaboration and
tolerance of others; providing conditions for the formation of individual knowledge, not
their reproduction; group work and mutual assistance in the case of infirm grandparents;
providing opportunities for personal expression, depending on each child's knowledge
and competences, unique in their development; the realization that individual project
work is related to the overall success of the group.
DISCUSSION AND CONCLUSION
The ideas of inclusive education in the Bulgarian education system play an essential role,
aimed at children at risk of falling behind and dropping out.
The main objective of geographic education is to form the foundations of the
geographic culture of students, and in our view, this can be done by developing student
projects and involving students in group forms of school work.
Inclusive education can be achieved through the development of student projects
in a broad interdisciplinary context, including through geography training.
Geography training can be very interesting, turning the student into an active
subject in the educational process, which can increase interest and hence the desire to
learn.
Geography, as a subject, can play a positive role in realizing the ideas of inclusive
education in the Bulgarian school by developing student projects.

926

International Scientific Conference GEOBALCANICA 2020

REFERENCES
[1] Максаковский, В.П. Научные основы школьной географии. Просвещение, М., 1982
[2] Максаковский, В.П. Географическая культура. Владос, М., 1998
[3] Гайтанджиева, Р. Стратегия на географското образование в СОУ при новите реалности.
ИК Анубис, С., 2000
[4] Пинчмел, Ф. Цели и значение географического образования. – В: Сб. Новые взгляды на
географическое образование. Прогрес, М., 1986
[5] Кънчев, Д. Методика на обучението по география. УИ “Св. Климент Охридски”, С.,
2000
[6] Маноилова, М. За целта и задачите на географското образование в средното училище
през XXІ в. - В: Сб. Географията... вчера, днес, утре. УИ “Св. Климент Охридски”, С., 2004
[7] Батаклиев Ив. Географията като наука и учебен предмет с оглед на географията на
България. 1937
[8] Köck, P. Handbuch der Schulpädagogik für Studium-Praxis-Prüfung. Donauwörth (Auer),
2000
[9] Köck, P./Ott, H., Wörterbuch für Erziehung und Unterricht. Donauwörth (Auer), 1997
[10] Schröder, H. Grundwortschatz Erziehungswissenschaft. Ein Wörterbuch der Fachbegriffe,
München (Ehrenw.), 1992
[11] Капитанова, Д., Г. Михайлова Проектно ориентирано обучение в контекста на
приобщаващото образование
– В: Сб. „Предизвикателства на приобщаващото
образование”, УИ, „Паисий Хилендарски”, 2014

927

International Scientific Conference GEOBALCANICA 2020

SOCIAL INNOVATION AND LOCAL DEVELOPMENT IN A
SMALL POST-SOCIALIST INDUSTRIAL TOWN: FIENI, ROMANIA
DOI: http://dx.doi.org/10.18509/GBP.2020.102

Andreea-Loreta Cercleux1
Florentina-Cristina Merciu1
Elena Bogan2
1

University of Bucharest, Faculty of Geography, Interdisciplinary
Center of Advanced Research of Territorial Dynamics, Bucharest, Romania
2
University of Bucharest, Faculty of Geography, Bucharest, Romania

ABSTRACT
The paper focuses on identifying social innovations in a small Romanian industrial town,
Fieni, situated in Dâmbovița County. The industrial development of Fieni started in the
third decade of the XXth century, being encouraged by the progress in the railway
transport. Two emblematic industries, the cement and bulb industries, were strongly
developed in the communism times, but underwent partially negative economic changes
after 1990. The town’s main currently industrial specialisation remains the cement one,
accompanied by the lime production.
The aim of the study is to analyse the evolution of social innovation concept in this small
community with less than 8,000 inhabitants from temporal, typological and participative
point of view. The analysis takes into consideration the historical conditions that explain
how the social innovations occurred in time and their nowadays approach in the context
of different socio-economic challenges generated by: closure of the light bulbs factory,
low offer of jobs in different fields of activity, migration, shrinking, etc.
In the results section it is expected to identify and characterise the most important
directions towards which social innovations are oriented to, their impact on the local
development, as well as the resources and different categories of participants on which
they rely on.
Keywords: social innovation, local development, small industrial town, Fieni, Romania
INTRODUCTION
The concept of social innovation is related to the social and solidarity economy, but also
to the sustainable development: environmental protection, through recycling and reuse of
waste. Although in the last years, in some areas worldwide the definitions of this concept
and sector of activity are in continuous development and in other areas it just gets a shape,
the use of its meaning is quite old. Thus, the economic theory of innovation has its origins
in the work of the economist Joseph Schumpeter and his notion of innovative entrepreneur
that relies on the distinction between creative and rational economic action when trying
to explain the decline of the entrepreneur and the concurrent transition from capitalism to
socialism [1]. Schumpeter identified 5 types of innovation [2]: manufacturing new
products; introducing new methods of production; entry into new markets; conquering
new materials and sources; development of new forms of business organisation.
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The term innovation has evolved from an approach related to the development of industry
to meanings associated to awareness of the resources` diminution and need for
specialization that not only leads to the increase of production, but also have an important
social impact as it allows the creation of new jobs [3,4,5]. Concerns regarding this concept
have involved efforts at the institutional and scientific level, completed with the
development of tools and implementing models, among which came out good practices,
at the level of cities in general [6,7,8], smart cities [9,10] and in rural areas [11,12,13,14].
No matter the types of areas, technologies play an important role [15].
Social innovation is important to be studied in relation to local development [16] because
local development implies activities carried out both with the members of the community,
as well as by the public authorities in order to increase the quality of life of the entire
population [17]. Depending on the community involvement, we can meet four situations
of local development [17]: a) the community initiates, implements and evaluates the
development; b) the community participates in the initiation, but the resources come from
the local public authorities; c) the community participates in the initiation, but the
implementation is done with resources from the public authorities and with a constraint;
d) the initiation and implementation are carried out by the authorities, with local or extralocal resources, without the participation of the community.
In Romania, social innovation is still at its beginnings, but has a very high potential for
capitalizing on the many challenges related to social issues. Moreover, in the new socioeconomic context, the needs have become complex and varied. Social innovation
occurred and was implemented in the civil society in the early 90s, with the creation of
the first NGOs, supported by international organizations. With the preparations for
joining the European Union (EU) and the North Atlantic Treaty Organisation (NATO),
since 2000, social innovation was extended to private companies, as well. After the
accession of Romania to the EU in 2007, on the basis of the financial support provided
by the European Social Fund through the Sectoral Operational Program for Human
Resources Development, the social economy sector has developed thanks to initiatives
aimed at improving the public policy framework, ensuring complex analysis in the field
and increasing the number of jobs in the social economy.
During the last years it can be noticed an increase in the interest of public authorities to
promote and support social economy initiatives. But, some barriers hinder the
development of social innovations in small towns: lack of a developed culture of
innovation, in general, in Romania; no great openness for new models and practices in
the field of social services; a poor developed ICT in many small towns; financial issues,
expressed by few local funds, including external sources, for standing up a social
entrepreneurship; deficit of skilled workers.
Fieni is a small town from the south part of Romania, Dâmbovița County (fig. no. 1), with
a population in 2017 of 7,614 inhabitants, in continuous decreasing since 1995 when the
town registered a little bit less than 8,500 inhabitants. Fieni is confronting with many
problems in the post-industrial times: migration, depopulation and demographic aging,
deficit of qualified workforce and, in general, of jobs in the area (with a strong impact on
the age group 18-55 years) and decline of the living standards [18]. These problems have
worsened as a result of the socio-economic decline generated by the de-industrialisation
process, but also of the re-technologization of the still existing production that led to the
dismissal of employees. The main moments in the evolution of Fieni that evolved until
the XIXth century as a small rural area relying on commercial activities with Transylvania
province (cattle, fruits and merchandises) are [19]: 1) starting with the 1910s the new
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railway transport connects the settlement with the capital of Romania, Bucharest, and
Târgovişte, the Dâmbovița County seat; 2) in the 1930s, the industrial economic
development leads to continuous changes in the economic structure and occupations of
the inhabitants, most of them becoming workers in the cement factory (the largest
producer of cement in Romania in 1940) and in the light bulbs factory (the largest plant
of this type in the country in the 1930s); 3) in 1968, Fieni becomes an urban area and the
development of the industry is even more encouraged (in the communist period, the
cement factory becomes one of the largest cement plant at national level and the light
bulbs factory grows into the biggest producer of lighting objects for Eastern Europe,
fabricating different light bulbs for airplanes and tanks, most of the production being
exported); 4) in the 1970s and 1980s, the development of road infrastructure, namely of
some important bridges, participates to the development of the two industries, especially
the cement one; 5) the privatization of the two industries in the middle of the 1990s brings
negative changes: diminish of the production, layoffs, impoverishment of the population,
migrations and shrinking.

Figure 1. Localisation of Fieni

Nowadays, Fieni has the oldest functioning cement factory in Romania. Regarding the
light bulbs factory, the activity reduced significantly, being almost non-existent in
comparison to its period of glory. The cement factory, together with the lime factory,
represent the only industrial activities in the town that contribute to the local economic
life. The impact on the local development is a positive one, thanks to the jobs created,
although their number has reduced significantly during the privatization process, or to
small projects for the local community, including some with social impact. But the
negative effects, related to pollution and damaging impact on the environment, still
remain and disturbs the living conditions of the population.
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METHODS
The methodology used for assessing the local social innovation is complex and relevant
for the research purpose, but also for the current research achievements on the topic. Even
if the population of Fieni is not accustomed to being involved in the decision-making
process, the application of this methodology has conducted to a positive experience that
will generate more favourable outcomes in the community. Two workshops were
organised with the local actors from Fieni (population, representatives of administration
and different economic activities), one for the history of social innovation and, the second,
for identifying practical innovations for the future. Different worksheets were used during
the workshops, being considered to be very useful in gathering information from the
participants concerning the past and the present situation of social innovations in the
town, together with the expectations of the locals regarding the importance in time of
social innovations for their community. Each workshop gathered 15 participants, divided
in several working groups and coming from the local community: local institutions
(administration, school, kindergarten, library, church), entrepreneurs and employees in
other fields of activity, but also pensioners.
For a better understanding of the purpose of this research, each workshop relied on a
power-point presentation at the beginning of the working process. This type of
presentation contributed to a better transmission of the goals, offering a more structured
enunciation of the expectations. In general, the power-point presentations included
agenda of the day, objectives detailed to the participants in a very clear and explicit way,
steps to be followed for completing the tasks and connections from the first to the second
workshop.
RESULTS
The first workshop was focused on the history of social innovation in Fieni. The
identification of former social innovations was a difficult process because this very small
and new town was for some decades under the influence of the communist regime, a
period that meant collectivization of agriculture and forced industrialization. In these
conditions, which made almost impossible the emergence of a creative capacity, the
examples of former social innovations are almost inexistent. However, two relevant
activities that were at some moments important for the local economy could be listed as
being at the limit of social innovations: exploitation of the vine during the XVIIth century,
an activity that is no longer visible in the local landscape and about which many locals
don’t know that this had a signification in the past and a milk cooperative, from the
beginning of the XXth century. These were considered social innovations because of their
association to something new that was relying on local products and values and were
representative for the economic life [20]. For the present times, two social innovations
were identified: taxi sharing services and a family business focused on food products
using local resources. The first social innovation occurred as an alternative to the lack of
a local public transport. Although there are minibuses crossing the town and connecting
Fieni with the County seat, Târgoviște, Bucharest and other areas, the lack of a local road
transport was solved by the initiative of a citizen who makes already for some years routes
in town and the surrounding areas; the journeys start when all or almost all the places are
occupied. This is a good local innovation, taking into account that the rail transport is no
longer an easy option because the number of trains has decreased as a result of the deindustrialization of the entire area. The second example can be considered also a social
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innovation, given the followings: it is an initiative of young entrepreneurs from the town,
it is based on local resources, and it promotes local products and consequently the local
identity (including the name of the business that is in relation to the historical beginnings
of the settlement).
Other local social innovations were identified by the participants to the workshop: e.g.,
small businesses in the cloth and footwear industry or catering services. Beside these,
some initiatives of the local authorities were appreciated by the participants in the
workshop as social innovations: a tourist information centre, an ambulance service, a park
in the central area of the town and the re-opening of the library within the Cultural Centre.
It is interesting that the recent projects of the town are considered by the participants as
social innovations, relying on following considerations: these services are necessary for
the socio-cultural activities of the town and contribute to improving the quality of life,
but also to Fieni promotion. Another interesting point to be mentioned is that the citizens
consider that these social innovations have been successful: the inauguration of the tourist
information centre has generated new investments in the town, such as: new touristic
structures and a riding centre, both being reflected in the increase of the tourists’ number
in the area; the opening of an ambulance service meant quick interventions in emergency
situations; the new park (the only one in town) has meant an increase of leisure time in
Fieni for all age groups and a more visible intergenerational interaction; the local public
library re-opening has increased the interest for information, culture and novelty and,
consequently, the number of readers has grown in the last years. The projects related to
medical, cultural and touristic services were initiated by the local authorities, but
sometimes at the demand of citizens (fig. no. 2).
The social innovations mentioned above were necessary, bringing valuable effects in the
community: tourism growth; improvement of medical care; development of recreational
areas for children and adults; cultural and spiritual benefits for citizens, including
children. The local health care system included before only basic medical services
represented by a network of family doctors and dentistry, the population being
constrained to approach the health care services of neighbouring towns and cities for more
complex medical assistance. The opening of catering companies in the town seems
utopian upon a first analysis, given that Fieni is losing slowly the industrial importance
and, in the end, the human resource because of migration. A more in-depth investigation
of the situation brings to light a new reality. In the course of the tertiary activities’
development, services of this kind become necessary (e.g. the catering services, given the
fact that some canteens in the factories were decommissioned). In addition, some of them
have also a palpable social purpose: the catering services come to help the disadvantaged
groups, among which elderly people, immobilised or with other health problems.
The goal of the second workshop was the identification of future social innovations in
connection with local issues requiring urgent solutions. The participants, divided in four
working groups, identified various problems: demographic aging, lack of qualified
workforce and, in general, of jobs, in the area; necessity of setting up an association for
the local products’ commercialisation; promotion of local agricultural producers in the
on-line environment; pollution with asbestos.
The qualified workforce deficit in the area and of jobs in different sectors of activity can
be solved by increasing the professional schools at the County’s level, but also by
providing more facilities to potential investors in Fieni. Despite the general situation of
the town, Fieni is negatively impacted by the situation of the educational system in
Romania which is confronted with diverse structural weaknesses, such as: small budget,
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low diversity of the educational offer, including continuous education, but also
insufficient auxiliary and nursing staff.
On the other hand, the depopulation phenomenon generates another secondary problem,
demographic aging. Following the general demographic trend at national level, Fieni is
confronting as well with the increase of the share of the elderly among the town’s
population, in relation to strong outmigration flows and low birth rate. This category of
population faces, more than other categories, to problems as accessing medical and social
services (e.g. integration into different associations etc). The Church remains the main
institution most concerned with the problems of the elderly. The lack of young people in
their families aggravates their situation. In a more positive vision, a closer collaboration
between physicians and this category of population would be required for their inclusion
in various local activities (cultural and educational ones, handcrafts etc.).

Figure 2. The positive effects of social innovations in the community of Fieni

A major problem identified was in relation to the nowadays situation in agriculture. More
precisely, there are several interrelated secondary problems arising from the transition to
the capitalist system, period of time in which the importance of the agriculture diminishes
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in the economic balance: the lack of an association for selling the local products inside
and outside the town, the non-promotion in the online environment and the decrease of
the interest in practicing agriculture in the area. The absence of a local product market,
taking into account that most of the production is environmentally friendly, brings great
losses to local producers (despite the presence of an agri-food market in the central area
of Fieni). One of the causes is related to the lack of collaboration at the producers’ level.
This collaboration is also absent in the online environment. The producers are not visible
within an online platform that could promote their cooperation and, in consequence, their
productions obtained in associations or individual households.
Three general directions have been identified: a) the development of agriculture and
entrepreneurship: livestock breeding in individual households and harvesting through the
local breeders’ / producers’ association and a digital information platform for
entrepreneurs; b) a museum of the town; c) the re-organisation of the owners’ associations
in the residential areas.
In the field of agriculture, with technical support and without too much financial costs, a
digital platform could be created. Local producers could register in this platform to
promote their products. Animal husbandry would be an important development idea if it
were assumed by a larger number of active adults and young people as option to other
jobs. The future museum of Fieni would focus on local history and traditional crafts.
Today, there is no museum of the town. There is a museum inside the cement factory
about the history of cement, but which can be visited only on demand. The opening of a
museum in Fieni could generate new jobs and attract investments in Fieni by increasing
the town’s visibility.
Following the emigration of many residents for work in big cities or outside the country,
the existing owners’ associations for apartment blocks were dissolved due to a lack of
resources and participation. The re-organisation of the owners’ associations in the
residential areas, adapted to current situation (blocks with unoccupied floors), would be
a new start for the revival of some activities in the community (e.g. the participation in
the maintenance of green areas around the blocks) that can generate in time involvement
in innovations with social goal.
All these projects have been proposed taking into account, in the first place, the local soil
resources, the livestock history in the area and the buildings that could accommodate the
museum.
DISCUSSION
The workshops organised with different professional categories of members from the
local community made possible to point out that the population is ready to engage in
actions aimed at improving the socio-economic conditions in the context of a compression
of the industrial importance in the local economy. Thereupon, the population is confident
that new social innovations can bring positive transformations in Fieni by changing in
better the quality of life and in a synergy with other sectors of activity [13].
Even if these social innovations are very good welcome in the community, unfortunately,
generate, in over-all, few jobs (an average of less than 10 jobs/innovation).
Identifying solutions from social innovations to different problems of the town does not
mean that these are not taken into account at all, but it highlights the need for more efforts
that could contribute to their materialization. For example, from the agricultural
perspective, Fieni is regionally renowned for annually promoting the traditional activities
of the surrounding area and for facilitating the meeting of the urban residents with the
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local agricultural producers and craftsmen through organising the Autumn Fair at the end
of October and the Crafts Fair at the end of May.
Constraints in the implementation of various projects include lack of openness or
reticence for what is new, absence or unconcern for collaboration and support, financial
issues and conflict between generations because of the communication barriers. It turned
out to be very important to know the people’s perception about different aspects of their
present and future in town because the former industrial sites are in general relying on a
lot of emotions and symbols that become visible in their attitude and feelings about them.
If the feelings are more negative it is very hard to build new perspectives for the town. In
the case of Fieni, the opinions are quite different, both positive and negative. Reduced
financial support and lack of consulting services make some of the projects mentioned
above vulnerable and even unfeasible.
Following the organization of these workshops other positive results came to light. These
projects, especially those related to the development of plant culture and animal
husbandry, lead to the reduction of waste, contributing thus to the principles of sustainable
development respect. New components of the local landscape not considered until the
workshops to have potential for future ideas and projects relying on social innovations
have involved the locals’ attention: an example is the industrial architecture, respectively
industrial walls and buildings which can be used as means of transmission and support
for cultural promotion.
A new museum, with permanent and temporary exhibitions, hosting also different artistic
shows and events, can be opened inside the decommissioned industrial buildings, using
the technology for promotion. The industrial footprint and the tourist importance of the
nearby area can create the premises for the development of social innovations in different
types of tourism, non-existent in the area [21], as industrial tourism or adventure tourism
(climbing).
The awareness of the need for support and assistance between generations and importance
of the circular economy are among the positive elements of the feedback received during
the workshops.
These initiatives materialized in future projects from the category of social innovations
could encourage further the participation of the population in more actions in various
activities aimed to contribute to the local development.
CONCLUSIONS
The social innovations in Fieni have proven to be able to contribute in time to increasing
the living standards, reflected in education, medical services or socialization. The analyse
of social, cultural and economic life in a still industrial community from Romania, Fieni,
revealed to be very challenging in order to establish its transition to a different lifestyle
while staying grounded in its specific cultural/traditional characteristics. The results
obtained during the two workshops reflect how do people observe the changes in their
town and can adapt to these transformations, how social innovation is perceived by the
local community and if social innovations may represent a support or specific alternatives
to the future socio-economic development. The awareness of strengths and weaknesses
of the various facets of the people life in the community has further helped to identify and
define the major issues and, in the end, to find possible solutions within social
innovations.
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