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Dear participants,  

Distinguished Members of the Scientific Committee, 

Distinguished Professors, Research Advisors, PhD Students,  

Dear Ladies and Gentleman,  

 

We are delighted to welcome you to the 5th International Scientific Conference 

“Geobalcanica” 2019, here in Sofia, Republic of Bulgaria and we are pleased to see 

participants from so many different countries. 

It has been four years, since the first conference held in 2015 in Skopje, Republic of North 

Macedonia. In the meantime, taking into account today's conference, in the Conference 

participated, more than 500 professors and PhD students from almost 40 countries, from 

prominent universities, academies of sciences and other institutions. Thanks to 

Geobalcanica, very close professional relations were established among many 

participants, from which some resulted in cooperation on joint projects, professor and 

student exchanges, joint scientific papers and other forms of collaborations. 

We are particularly proud that the Proceedings from the Geobalcanica 2016, 2017 and 

2018, were accepted for indexing in the WoS, which indicates the quality of the articles, 

as well as the authors, our participants. 

Some of the articles were selected and published in the International Scientific Journal 

“Acta Geobalcanica” already indexed in Erih Plus, GeoREF, Current Geographical 

Publications and many other scientific databases. 

We are proud by the participation of many PhD students, research assistants, teaching 

assistants, in whose hands lies the future of our beautiful science, Geography.  

Today, in the beautiful city of Sofia, a capital of the Republic of Bulgaria, there will be 

presented, both oral and poster presentations of  96 scientific works, from participants 

from: Albania, Bosnia and Herzegovina, Bulgaria, Croatia, France, Italy, North 

Macedonia, Poland, Romania, Russia, Serbia, Sweden and Turkey.  

We are expecting a very interesting day ahead of us, on which we will have, the 

opportunity to see presentations of many intriguing scientific papers prepared with the 

use of new methodologies, techniques and application in the field of geographical 

research. 

Let me acknowledge the great support of HERE Technologies, which are, for the second 

time, the General sponsors of the Geobalcanica Conference. 

Now, I am officialy openning the International Scientific Conference Geobalcanica 2019. 

I look forward to the presentations and the discussions which will provide us, with useful 

scientific data, exchange of information and experiences and capacity building in the field 

of geographical research. 

I wish you a successful, inspiring and motivating conference!  

Thank you! 

 

 

 

President of the Organizing Committee 

Svemir Gorin 

 

 

 

 



 

 

 

Ladies and Gentleman, 

It is my great pleasure to meet you in Sofia during the 5th Geobalcanica Conference. It is 

a great honour to have an opportunity to give this speech to you, to welcome you to the 

Conference and to thank organizers for all their efforts. 

We came from numerous countries but most of us represent Balcan and Central European 

region. It is a region of complex geological structure, different landscapes and cultural 

heritage, numerous nations, complicated and often difficult history but with strong sense 

of community. Our meeting give us an excellent possibility to present results of our 

studies, exchange our experiences and to plan further collaboration.  

We live in a rapidly changing world but, more importantly, we can notice broadening 

fields of research in the contemporary world. We are studying dispersion of 

technoparticles in soils and sediments, geomorphology of the Anthropocene, 

geochemistry and mineralogy of  Anthropocence, growth of megacities, changes in social 

relationships, etc.  

Our rapidly changing world generate new challenges for geographers, geologists, 

geochemists, other geoscientist and biologists. Anthropocene is an era of deep crisis. 

Symptoms of crisis are numerous - destruction of environment, increasing number of 

premature deaths related to environmental pollution, disappearance of natural habitats, 

extinction of species, reduction of biodiversity and geodiversity, increasing volume of 

wastes, severe inequalities, increasing number of the Anthropocene victims i.e. people 

displaced from their homelands because of environmental changes and disasters.  

It is impossible to solve the deep crisis, a recent symptom of the Anthropocene, without 

reasonable environmental or social policies and novel technologies. However, none of 

those will be successful without deep analyses elaborated by geographers, geologist, 

geochemists. Our knowledge about relationships between atmosphere, lithosphere, 

hydrosphere, pedosphere, biosphere and anthroposphere should be deepened, spread 

more intensively among the society, applied in shaping of current, and evaluation of 

future technological and political solutions. It is of upmost importance to continue and 

broaden our studies. 

Great challenges in front of us may be fascinating form a scientific perspective, but 

impose severe responsibility on us as world citizens. I am sure that close collaboration 

between us will be important in fulfil of these tasks.  

 

Marek Michalik 

Institute of Geological Sciences 

Jagiellonian University, Krakow, Poland 

 



 

 

Dear presenters, dear members of organizing and scientific committees, dear ladies and 

gentlemen, 

 

This is great pleasure for me to welcome all of you in Sofia at the 5th jubilee Geobalcanica 

conference. A great work was made during these five years by organizers and our 

conference have became international not only in the meaning of countries from all of us 

came from, but also in the meaning of the countries where the conference came to. I 

recognize it as a significant step and expose the hope that this tradition will be maintained 

during next years. 

I hope also that this two days in Bulgaria will be extremely productive for all the 

participants, and wish to all involved people comprehensive work, meaningful 

discussions and long-going scientific contacts and collaborations. 

Please, recognize my appreciation for the time you allocated to travel and to present your 

research projects, and let me wish all of us to save this good rhythm in future. Let’s work 

together! 

 

Evgeny Panidi 

Department of Cartography and Geoinformatics 

Saint Petersburg State University, Russia 
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ABSTRACT 

Abstract. The results of geoarchaeological and archaeological research at the Rychnowo 

V site are presented. The archaeological site is located on the moraine plateau between 

two subglacial tunnel valleys currently drained by the upper Drwęca and Grabiczek 

Rivers. Relief of the moraine plateau is varied by hollows on post-glacial depressions of 

varying size and degree of filling. These lakes were formed in the Late Glacial and were 

filled in the Holocene by organic and clastic deposits. At the archaeological site, several 

settlement phases have been identified related to the Lusatian (main phase) and Wielbark 

cultures, Early and Late Medieval and Modern periods. Not found in the site permanent 

or long-term settlement. The site should be considered as group of rather short-lived 

camps. The most numerous traces of Lusatian culture are not a single phase, but rather 

multiple returns to the same area at short intervals (the homogeneous ceramics). The 

activity of the people of Lusatian culture (connected not with cultivation but grazing) at 

the beginning of the Subatlantic led to slope erosion and soil fossilization in endorheic 

depression. 

 

Keywords: geoarchaeology, Drwęca River basin, Lusatian culture, soil erosion, colluvia 
 

LOCATION 

The study area is located in northern Polnad in the south-western part of Warmia and 

Mazury voivodship in Ostróda County in Chełmno-Dobrzyń Lake District in the Lubawa 

Garb mezoregion (Fig. 1). During the last glaciation this elevation separated the Vistula 

and Mazurian lobe of ice sheet. Relief of the area is formed by wavy till plains cut by 

tunnel valleys and sandurs, whose surface is varied by hollows left by dead ice [1][2][3]. 

 

METHODS AND AIM OF STUDY 

The Rychnowo V site are discovered in 2015 during archaeological supervision 

conducted by M.Sc. A. Smoliński as part of modernization national road No. 7. Rescue 

archaeological research were implemented in the period II-VI 2016 commissioned 

General Directorate of National Roads and Motorways, Branch in Olsztyn, while 

geoarchaeological in the period from IV to V 2016 [4][5][6]. Geoarcheological research 

included geomorphological and Quaternary deposits of the site and neighbouring area. 

Profiles and drilling were made, from which samples were taken for laboratory analysis. 
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The grain size analyzes of sediments were made in the Scientific and Educational 

Laboratories of the Institute of Geography Jan Kochanowski Universitety in Kielce. For 

these analysis a set of sieves (DIN ISO 3310/1) and Retsch-Rahmen screens were used. 

 

 
Figure 1. Location of the studied area between river valleys of upper Drwęca and Grabiczek (A) digital 

elevation model (DEM) of the Rychnowo site with location of studied geological profiles (B) and range 

of the Rychnowo V archaeological site on the topographic map with marked geological profiles dated by 

radiocarbon method (C) 
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Figure 2. Peaty depression in the place of filled the Young Pleniglacial-Late Glacial glacial pond with the 

Rychnowo RY 8/20 profile A. general view; B. Rychnowo RY 8 profile: peats (0–30 cm) lying on gyttja 

(30–100 cm); C. Sediments of RY 20 drilling within glacial pond – lithology and radiocarbon dating; 1 – 

tills with single gravels, 2 – gyttja silts, 3 – coarse detritus gyttja, 4 – peats 

The results are presented in graphical form in the GRANULOM program, and Folk-

Ward’s grain size distribution parameters: Mz – mean size, δI – standard deviation, SkI – 

skewness, KG – kurtosis were calculated for all samples [7]. Standard radiocarbon dating 

were made in 14C Dating Laboratory in Skala. 
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The work was also focused on recognition of age and change of sculpture caused by the 

activity of a prehistoric man. It was possible with a large-scale archaeological excavation, 

which allowed for a very good recognition of changes in settlement. This case study fits 

into the problem of environmental changes, including relief, in the areas of the majority 

of young people covered by the so-called forest zone in archaeological divisions 

[8][9][10][11]. 

The examined area is located between two parallel tunnel valleys of the NNWSSE 

direction. Those tunnel valleys are drained y the upper Drwęca River with its tributary 

Grabiczek river. Near these two tunnel valleys are preserved small fragments of outwash 

plains. The site is located on the wavy till plain (moralne upland) elevated about 134–140 

m a.s.l. near the edge of it, which falls into the very distinct in the relief Grabiczek tunnel 

Valley (Fig. 1). The height of flat valley bottom is 116–117 m a.s.l., while on its slopes 

locally in the NW part of the site are preserved narrow valley outwash plains. Directly 

northward of the site occurs forested moralne hill with a very varied relief and 

culmination of 155 m a.s.l. They were formed during one of the phases of the Vistulian 

ice sheet recession around 17 ka BP, so before the Pomeranian chase (16.2 ka BP), whose 

stadial recessional moraines are located further to the north. Height differences of relief 

around the site are more than 40 m. In the upland area there are marked circular 

depressions, the largest of which is filled by Wyżnice Lake. In smaller of them a melting 

of dead ice began at the end of the Younger Dryas, as indicated by the radiocarbon dating 

of 10 420±110 BP (MKL-3134) 10 694–9900 cal BC from the bottom of organic sediment 

filling one of them (RY 8/20 profile) (Fig. 2). 

Recently remains of glacial kettles (potholes) are swamps and peatbogs. In the middle of 

the site on the slope of endorheic depression, was found a buried soil covered with deluvia 

(RY 6 profile). Its fossilization took place about 2850±60 BP (MKL-3273) 1210–853 cal 

BC (Fig. 3)which shows the radiocarbon dating from its top. During the archaeological 

rescue research1 of the site (about 1500 ars) several settlement phases were found: 

Lusatian culture from Early Iron Age (727 objects, 2470 pottery fragments), Wielbark 

culture from Roman period (45 objects, 200 pottery fragments), Early Medieval from 11-

12th c. (4 objects, 11 pottery fragments), Late Medieval (28 objects, 91 pottery fragments) 

and Modern time (33 objects, 88 pottery fragments) (Fig. 4). 
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Figure 3. Boggy bottom of the former glacial pond with geological profile of Rychnowo RY 6 with 

buried soil (layer 3)covered with colluvia (layers 1-2) (A) and grain size and Folk-Ward’s distribution 

parameters (B) 

Lithology: A – sands with gravels; B – buried soil; fractions: 1 – gravels (below -1φ); 2 – coarse sands (-

1–1φ), 3 – medium, sands (1–2φ), 4 – fine sands (2–4φ), 5 – silts and clays (above 4φ); Folk-Ward 

distribution parameters: Mz – mean size, δI – standard deviation, SkI – skewness, KG – kurtosis 
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Figure 4. Location of objects. 

Objects dated to: the Early Iron Age (A), the Roman period (B), 

the Early Middle Ages (C), the Late Middle Ages (D), the Modern period (E) 
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CONCLUSIONS 

Not found in the site permanent or long-term settlement. The site should be considered as 

group of rather short-lived camps. The most numerous traces of Lusatian culture are not 

a single phase, but rather multiple returns to the same area AT short intervals (the 

homogeneous ceramics). Probably the presence of human groups was related to some 

economic activity not related to the agriculture (cattle grazing?) and the presence of water 

reservoirs motivated them to choose this place. However this activity led to soil erosion 

and formation of deluvia cover (colluvium) in endorheic depression. 
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ABSTRACT 

It is aimed to outline Neotethyan ophiolitic units in SW Konya on the basis of new field 

and mineralogical studies.  Late Cretaceous Çayırbağı Ophiolites and Hatip Ophiolitic 

Mélanges crop out in SW Konya, Turkey. The Hatip Ophiolitic Mélange obducted onto 

the Tauride carbonates (Lorasdagi F., Midostepe F.), contains various blocks, namely; 

limestone, radiolarian cherts, mudstone, harzburgite, gabbro, basalt, diabase, phyllite and 

talc-schist within sedimentary and sheared serpentinite matrix.  The mélange also 

contains a metamorphic sole at the bottom, which includes amphibolite and amphibole-

bearing schists experienced a regional metamorphism in green-schist facies conditions.  

The mélange was obducted by Çayırbağı ophiolites, which is composed of serpentinized 

peridotite (harzburgite, lherzolite), carbonated serpentinites, silicified serpentinites, 

dunite, pyroxenite, hornblendite and banded gabbro, gabbro, with hydrothermal 

magnesite and chromite deposits.   Accordingly, the ophiolitic units have a well-

developed mantle section, but lack sheeted dyke complex, similar to Tauride ophiolites.  

 

Keywords: Neotethyan, ophiolite, peridotite, magnesite, Konya, Turkey 

 

INTRODUCTION 

Tauride platform is characterised by existence of many well-developed ophiolitic units, 

namely; Köyceğiz, Tekirova, Beyşehir-Hoyran, Çayırbağı, Mersin and Pozantı ophiolites 

[1], [2], [3], [4], [5], [6], [7]. The ophiolites were suggested to be formed in relation with 

evolution of Neotethyan ocean, with supra-subduction zone (SSZ) characteristics [8], [9], 

[10], [11]. Tauride ophiolites (TO) is made up of metamorphic sole at the bottom, 

ophiolitic mélange in the middle and ophiolitic rocks on the top [12], [13].  

 

MATERIALS AND METHODS 

Rock samples taken from the Çayırbağı ophiolites are mainly harzburgites that shows 

serpentinization in various degrees. Thin sections from these rocks were prepared and 

analysed at Konya Technical University. Microscope analyses were carried out using 

Meiji binocular microscope. Mineral percentages determined by image analysis software 

(ImageJ). 

 

Stratigraphy 

Middle Triassic–Late Cretaceous Lorasdağı Formation is oldest in the area, and 

composed of grey/beige colored, middle/thick bedded neritic limestones and dolomites 
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[14]. The sequence continues with Late Cretaceous Midostepe formation, with pelagic 

thin/middle bedded limestones, mudstone and chert [14]. All of these units were overlied 

by Hatip Ophiolitic Mélange, which is composed of Carboniferous to Late Cretaceous 

pelagic limestone, radiolarian cherts, mudstone, harzburgite, gabbro, basalt, diabase, 

phyllite and talc-schist. The metamorphic sole located at the base of the mélange, is 

composed of amphibolite, epidote-amphibolite, zoizit-amphibolite, garnet-amphibole 

schist, amphibole schist, plagioclase amphibole schist, plagioclase-epidote-amphibole 

schist and q-amphibole schist [13], [15]. and its age is 87-84 Ma [8]. The mélange is 

overlied by Çayırbağı ophiolites, which is composed of serpentinized peridotite 

(harzburgite, lherzolite), carbonated serpentinites, silicified serpentinites, dunite, 

pyroxenite, hornblendite and banded gabbro, gabbro, with hydrothermal magnesite and 

chromite deposits [14], [16], [17] (Figure 2). Çayırbağı ophiolites can be divided into 

three sections as serpentinized peridotites, carbonated serpentinites and silicified 

serpentinites [16]. Some of the ophiolite crops show magnezite veins which has thickness 

of a few mm to cm. Thickness of these magnezites can even be a few meters [18]. 

Magnezites have two different formations in the area: veins and stockwork [18], [16]. 

 

 
Figure 1: Geological map of the Çayırbağı Area [8], [14]. 

DISCUSSION AND CONCLUSIONS 

Petrographic studies show that peridotites of Çayırbağı ophiolites show serpentinization 

in various degrees. The harzburgite shows euhedral olivine (17-41%) and subhedral 

orthopyroxene phenocrysts, with typical one-direction cleavage, and undergone intense 

serpentinization (up to 83 %) which caused crystallisation of mafic minerals, magnetite? 

and hematite, and bastite. The serpentine mineral is developed along joint of the olivine, 

and cleavage of ortho- and clinopyroxenes. The dunite, as expected, showed more 

serpentinization than the harzburgites. The amphibolite from the sole has amphiboles (73-

85%), plagioclase (10-17 %), quartz (5-10 %) and orthopyroxene (5%). 

Çayırbağı ophiolites have mélange, metamorphic sole and ophiolite, hence show 

similarity to TO, which was has SSZ affinity developed in relation with the evolution of 

the Neotethyan ocean. 
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Figure 2: Generalised stratigrapical column of Çayırbağı Area (unscaled) 
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ABSTRACT 

In this paper, the cultural values are processed regardless of the period when they were 

created, but they are recognizable and recorded, which are located on the geosites that are 

part of the geoheritage. The cultural values are processed in a recognizable denudation 

relief in the geoheritage, then some elements of the cultural heritage are on the cliffs 

themselves as the appearance of the geoheritage caused by an abrasive process. From the 

fluvial geoheritage are considered buildings that have cultural and historical significance 

such as "bridges", and are located in the famous gorges as part of the geoheritage. Special 

attention is paid to fresco painting and other buildings that are located in the inner, most 

initial part in caves. The main task and further goal should be the accurate identification 

and classification of the cultural heritage located on the geosites themselves, which should 

also be part of the geoheritage. After their identification and classification, it is necessary 

to implement their preservation or protection. 

 

Keywords: cultural values, geoheritage, conservation, North Macedonia 

 

INTRODUCTION 

The formation of the relief forms on the Earth's surface involved a variety of external 

(exogenous) and internal (endogenous) processes that contributed the shape of the relief 

forms in their variety or diversity. This variety is part of the overall geodiversity. 

Geodiversity is a diversity of inanimate nature. Geodiversity can be defined simply as 

„the natural range (diversity) of geological (rocks, minerals, fossils), geomorphological 

(land form, physical processes) and soil features. It includes their assemblages, 

relationships, properties, interpretations and systems” [6]. According to Serrano and 

Ruiz-Flano [21], the variability of abiotic nature, including lithological, tectonic, 

geomorphological, soil, hydrological, topographical elements and physical processes on 

the land surface and in the seas and oceans, together with systems generated by natural, 

endogenous and exogenous human processes, which cover the diversity of particles, 

elements and sites. Geodiversity  needs to be properly managed, and it should also be 

protected for two different reasons. First, because of his values, and secondly because of 

his human influences [6]. In the period of XX and XXI century certain authors tried to 

determine the values of natural resources. Wilson [25] distinguishes two basic types of 

values of natural resources: economic value (exploitation of resources) and cultural values 

(protection of aesthetic and educational resources). Further on, the authors Bennett and 

Doyle [1], [4] gave a more extensive classification of the values of geodiversity and 

distinguished them into four categories: intrinsic value, cultural and aesthetic value, 

economic value and research and educational value. The author Grey [6] joined them in 
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these researches, where he gives a more detailed analysis of the values of geodiversity 

and gives his own classification where he emphasizes the following values: intrinsic or 

existence value, cultural, aesthetic, economic, functional and research and educational 

value. In 2005, Reynard [20] also analyzed the values and emphasized two values: 

scientific value and additional values that include cultural, economic, aesthetic and 

ecological value. 

The cultural value of geodiversity is the value of the physical environment that is 

determined by man because of its importance to society and the community. The cultural 

value is classified in several ways: geomythology or folklore, archaeological and 

historical, spiritual values and sense of place [6]. While, Reynard [20] the cultural values 

of the geoheritage sites, explains them in sub-groups as follows: religious, historical, 

artistic and literature and geohistorical importance. In the past, very often the formation 

of a rock or some relief forms was related to the beliefs of supernatural forces and added 

great importance to these formations and were associated with some legends. Different 

geological and geomorphological forms served as a home or shelter for man, and various 

types of rocks served as tools and weapons. For these reasons, these forms are of great 

historical significance and are of great benefit to archeology. In the past, many forms and 

rock formations have been used for religious and spiritual rituals, and as a result, 

geodiversity can have a religious or spiritual value. In many places local people feel 

connected with their physical environment and thus develop a sense of place or 

environment. From certain relief forms or rock formations, people can use them for 

orientation in the space and to see the differences in height. Some geomorphological 

forms are sung in poems, mentioned in books, or shown in pictures. 

The occurrences and shapes separated from geodiversity that are of great importance for 

mankind create the geoheritage. As geoheritage sites can be the following: minerals, 

rocks, ores, fossils, layers of fossils, geological profiles, soil profiles (especially relict, 

non-type or soils with fossil character), various geomorphological forms, including 

underground (caves, cave decorations), specific sources, mineral and thermo-mineral 

springs, swamps and lake basins (tectonic, glacial), etc. [10]. Geoheritage includes those 

elements of natural geodiversity which are of great value to humans for non-depleting 

purposes which do not reduce their intrinsic or ecological values [22]. The geoheritage 

sites that are distinguished by their representativeness, authenticity, typology and 

diversity have certain values. It is not difficult to find examples in the geoheritage sites 

where they display their cultural values. 

This paper presents several localities that are registered as significant geoheritage in 

North Macedonia. Several examples have been given that arise from a different type of 

relief, which have significant cultural values important for mankind. 
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Figure 1. Location on the significant geoheritage sites with cultural values 

PURPOSE OF THE STUDY 

Although the North Macedonia occupies a relatively small area of 25 713 km2, it 

possesses numerous geological, geomorphological and hydrological relief forms. They 

differ because of their diversity and uniqueness. Some of them are significant because 

they were used by a person who gives them special meaning. The purpose of this paper 

is to present certain relief forms and rock formations used by a man who served as a 

dwelling place or as a sanctuary, part of the rocks that were used as tools or weapons, and 

he associated certain phenomena and forms with certain legends. Cultural values are 

processed in recognizable and protected denudation relief forms. An example of the 

natural monument „Markovi Kuli” and the archaeological findings discovered are of great 

cultural significance. Certain gorges (Baderska Gorge and Demir Kapija Gorge) and 

canyons (the canyon of Gradeshka Reka) are distinguished from the fluvial relief forms, 

which have built on them buildings of cultural and historical significance. From the 

abrasive relief form, the island Golem Grad on the Lake Prespa has been analyzed, where 

it has been used as a dwelling and sanctuary of mankind since many years ago, and as an 

evidence of that there are remains of several churches. Particular attention is paid to the 

fresco painting and other buildings that are found in the innermost part of the initial part 

of the caves. Some of the described caves are located in the gorge Peshti and the cave 

Peshna. The cultural values apart from being analyzed in various recent relief forms were 
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also analyzed in palaeorelief forms, and in palaeovolcanic forms. This paper will also 

include the description of the archaeological finds that are located at the Basaltic plateaus 

near the village of Mlado Nagorichane. 

 

GEOHERITAGE SITES WITH CULTURAL VALUES 

In this paper, eleven geoheritage sites will be presented, which differ in their origin, i.e. 

they differ according to the type of relief and the characteristics that play a major role for 

the cultural and spiritual values of the human community. 

The monument of nature „Markovi Kuli” 

The monument of nature „Markovi Kuli” or the granodiorite complex is located in the 

central part of North Macedonia along the northeast edge of the Pelagonia Valley, north 

of the city of Prilep. Space has consisted of more imposing hills connected in two parallel 

arrays with a stretch of north-northwest-south-southeast. According to geochronological 

research, the granodiorites in the vicinity of Prilep are considered to have Hercynian age, 

or more precisely about 300 million years [11]. The denudation relief forms represented 

at this site have been mentioned since 1926 in the literature by J. Cvijic [3], but V.S. 

Radovanovic [19] detailed in his capital work the way of their occurrence in the 

granodiorite rocks. These rocks were influenced by processes of physical fragmentation 

and chemical decomposition, which is the most important process for creating the 

denudation relief forms of the site. The denudation relief forms can be divided according 

to the origin, the form or the appearance they have (morphographically) and according to 

the dimensions of the occurrence (morphometric). The micro-relief form of the locality 

„Markovi Kuli” can be divided into three main groups: a group of small rocky blocks, 

shapes on rock pillars and blocks and depression in gneiss rocks [19]. The most interesting 

and striking is the elephant-shaped rock formation at the foot of Markovi Kuli (945 m). 

In North Macedonia, in the category of the monument of nature, the site was first declared 

in 1967 and re-declared in 2006. Due to the outstanding natural values and fulfilling part 

of the conditions and criteria on June 24, 2004, the monument of nature Markovi Kuli is 

inscribed on the tentative list of UNESCO. 

The configuration of the terrain and the favorable geographical position contributed to 

this area being inhabited long ago. The area around the natural monument was inhabited 

since the late Eneolithic where an eneolithic settlement was built which was located on 

the hill of Markovi Kuli. As evidence of this is the remains of residential buildings and 

the findings of garden ceramics. The remains of a necropolis and a settlement dating back 

to the early Bronze Age are recorded on the southern slopes of the formation of Markovi 

Kuli. In this period at the site Svetec near Varosh, a finding of a grave in a cave was 

discovered. Also, settlement remains and a necropolis from the Iron Age was discovered 

in the southern part of Markovi Kuli. From the classical period (IV century BC), remains 

of a necropolis in the western part of Varosh, in the locality of Zagrad were also 

discovered. In the period of the Hellenistic time, remains of settlements were discovered 

on the hills Treskavets, Baba and Markovi Kuli. Segments of the settlement (assumed 

Ceramiae) were discovered in the southern, western and southeastern parts of the hill 

Markovi Kuli. Apart from settlements in this period, a great number of tombs in rocks 

dating from the II and I century BC are of great importance. Remains of buildings, coins, 

ceramics, tools, stone plastics and others dating back to early Roman period were 

discovered on the hills of Markovi Kuli, Treskavets and Kukul. In the period from the 

end of the III century and the late V century or late Roman period, ancient settlements 
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were built on the hills Treskavets (Kolobaisa), Markovi Kuli (Ceramiae) and Kukul (the 

presumed Babas). Archaeological remains were also discovered from the Early Byzantine 

period. In the early Middle Ages, remains of the hills of Kukul and Treskavec were 

discovered. In the Middle Ages in the eastern, southern and western parts of the hill 

Markovi Kuli, remains of a pro-urban settlement were found [14]. The fortress „Markovi 

Kuli” Varosh, built from the XIII-XIV centuries, is also of great importance. The walls 

of the fortress are with a thickness of 1 m-1 m 30 cm. There are three wall belts on the 

fort. The first belt is the acropolis located on the highest northeastern part of the Chardak 

hill. The second belt is a neighborhood part mingled in the saddle south of the acropolis. 

On the north wall there is a dual port and a large guardhouse between the entrances. On 

the southern city wall there are 3 well preserved towers. The third belt consists of a series 

of short walls. It served as a temporary getaway in the late XIV century. After the death 

of King Marko (1395), the settlement of Markovi Kuli was omitted because the fort was 

captured by the Turkish guard [16]. In this period of great significance are the sacral 

objects, the churches of St. Nikola, St. Dimitrija and St. Archangel Michael. Of great 

importance is the establishment of the late medieval city of Prilep, which represented one 

of the important military, political, cultural and economic centers on the Balkan 

Peninsula. A widespread acropolis is found on the upper parts of the hill (walls, towers, 

entrances etc.) and open suburb - Varosh, which is spread in the lower slopes of Markovi 

Kuli (panagishte, churches, representative buildings, etc.). On the hill Treskavec there is 

also a monastery with a church dedicated to the Assumption of the Holy Mother of God 

[14]. With decomposition on the granodiorite rocks on the horizontal surface are formed 

recessed relief forms. The people that relief forms called "footprints". According to local 

talking these footprints were of King Marko. 

 

  
Figure 2. Monastery St. Archangel Michael Figure 3. The medieval towers  

on the MN „Markovi Kuli”      

(Photo: Todorova) 

The Bader gorge 

This gorge (Prnarska Klisura on the hill Prnar 489 m) is an epigenetic gorge in the lower 

course of the Pcinja River. The gorge extends between the village of Bader in the Skopje 

Valley until the inflow of Pchinja into the river Vardar in a total length of 9.5 km. The 

gorge is graven into Paleozoic formations between the hills of Kamenica (479 m) 

and  Shtur (508 m) to the east, Mramor (418 m) and Prnar (489 m) to the west. The total 
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height of the vertical sides is 385 m. This site belongs to the protected area „Katlanovo 

landscape” and is protected in the category of a monument of nature. At the gorge itself 

there is a medieval building from the XII to the XIV century, i.e. the archaeological site 

„Markovi Kuli” (the city „Kozle” or the Castle near Pcinja). The earliest findings for the 

castle date from the late Roman period and from the Iron Age where graves were 

discovered. On this position in the late antique period a border castle was built that served 

to control the two routes on the main road. Across through this hardly passable position 

a borderline was made between the provinces of Macedonia and Dardania (Upper Mezia), 

and the fortress oversaw the border crossings. In the Middle Ages a completely new 

fortress was built. The fortress had an oval shape with its entrance on the eastern side 

where a massive tower was built. Inside the fortress was the house of the master of the 

fortress. On the slope itself, north and east of the castle were the economic part where the 

towers were located. The city of Kozle is mentioned in the Serbian church chapters from 

the time of Stefan Dusan. The city was governed by kefaliah, which means it was a royal 

(state) fortress. The fortress controlled the Vardar road between Skopje and Velesko 

Pole. At that time Kozle was a Serbian border guard [16] 

 

 
Figure 4. The Castle on the river Pcinja (Photo: Todorova) 

The Demir Kapija gorge  

The Demir Kapija gorge is the fourth in a row of gorges on the river Vardar. It has a 

length of 19.5 km, starts from the river mouth of the river Boshava to the village of Udovo. 

On the eastern side it is enclosed in the branches of Serta (Konechka Mountain) and 

Gradeshka Mountain, and on the west side with the hill Krastovec and Kozuf Mountain. 

The name derives from the Turkish words "demir" which means iron and "gate" meaning 

the door or port, and hence the name "Iron Gate". With the outflow of the middle Vardar 

Lake toward the end of the Pliocene the river Vardar began with the creation of the Demir 

Kapija valley, gradually seizing the complex Jurassic limestone. At the beginning of the 

Demir Kapija valley a canyon is formed where the sides of the valley are almost vertical 

and fall at an angle of 70-90 ̊. The length of the canyon section is 900 m. The highest 

peaks reach a height of 355 m on the left side up to 230 m on the right side. It is one of 

the richest ornithological reserves in Europe according to the presence of rare birds of 

prey. It is protected by law in the category of monuments of nature. 
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The Demir Kapija gorge had a strategic position and represented a port that prevented the 

penetration of various armies from north to south or vice versa. During the First World 

War, Demir Kapija gained a significant role for the warring Central Forces and the 

Entente. In order to improve the military transport of food and weapons, German soldiers 

broke a tunnel at the entrance to the gorge on the right coast of the river Vardar. In front 

of the tunnel on the underside of the rock in carved out letters stands the inscription in 

German and the words "WILHELM II DEUTSCHER KAISER KONIG VON 

PREUSSEN BEFAHL SEINEN SOLDATEN DIESE STRASSE ZU BAUEN 1916" 

which means "WILHELM II GERMAN IMPERATRIC KING OF PRUSSIA 

ORDERED TO HIS SOLDIERS TO BUILD THIS ROAD 1916". 

 

 
Figure 5. Inscription with carved out letters in the Demir Kapija gorge  

(photo: Todorova) 

The canyon of the river Gradeshka 

The canyon of the river Gradeshka is located in the Mariovo region, northeast of the city 

of Bitola. The river Gradeshka flows from the Kozjak mountain at an altitude of 1600 m 

above sea level. It inflows into the river Crna under Chebren. It is 26 km long. The river 

Gradeshka has a canyon valley from Staravina and all the way to the inflow into the river 

Crna. The canyon is incorporated into Precambrian gneiss rocks between the hills of the 

Chukite (640 m) to the north and Vrvot  (726 m) to the south. The canyon of this river is 

protected by law in the category of a monument of nature. Apart from the fact that the 

canyon has a landscape value, also of special cultural significance is the bridge of the 

river Gradeshka. Due to the vicinity of the village Zovik this bridge is called „The bridge 

near the village Zovik”. The purpose of the bridge was bridging the Gradeska River. The 

bridge was built for communication of the population with the inhabited territories on the 

other side of the river, that is, with the Mariovo villages Beshishte and Polchishte. In the 

medieval period, the bridge was wooden, but due to overburden the bridge collapsed in 

1950. In the period from 1954/55 the bridge was rebuilt by the local population, but now 

the bridge was built of stone blocks and represents a stone bridge. It is 15 meters high [8]. 

In the immediate vicinity of the bridge on a high rock the portrait of St Georgi was 
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painted. The bridge, because it was used in the scene from the movie "Dust" by director 

Milco Mancevski is also called "Movie Bridge". 

The island of Golem Grad 

The island of Golem Grad is located between the triangle of North Macedonia, Albania 

and Greece. For the island of Golem Grad there are typical cliffs that actually circumvent 

its coast. It is surrounded by steep cliffs on all sides that reach a height of up to 10 m 

which contribute to being unapproachable, but the access to the island is only from the 

northwest side. The island is composed of Triassic limestone, it has a rhomboid form and 

covers an area of 0.275 km2 [23]. On the island there are two heights on the northeast and 

south. The highest point on the island is 901 m [23]. The island is densely forested with 

pine (Pinus peuce) and is known as the Snake Island, as there are various types of snakes. 

It was declared a Strict Nature Reserve and belongs to the National Park Galicica. The 

island is an ancient settlement and a medieval monastery complex. Archaeological 

research on the island has been carried out since 1967. Archaeologists discovered a 

settlement from the ancient period that belonged to Orestida in Upper Macedonia. The 

settlement is confirmed by the discovery of residential buildings from the Hellenistic and 

Roman periods. Three sacred basilicas from the V and VI century and four churches from 

the XIII and XIV centuries have been explored from the sacral objects. The best preserved 

is the church of St. Peter, painted in the XIV century [5]. 

The caves in the Peshti gorge 

The Peshti gorge is located in the central part of North Macedonia, south of the city of 

Veles. It lies near the river mouth of Babuna into the Vardar. The Peshti gorge got its 

name from the fact that there are many caves distributed on both sides of the gorge, which 

represent more characteristic and almost unique rocky underground forms in this area. 

The river Babuna with mild meandering through the field of Makarovec penetrates into 

its inflow to the Vardar. The river's water deeply cuts the thick layers of Mesozoic 

limestones with cretaceous old age where the gorge was formed. The cuttings took place 

gradually, depending on the lowering of the level of the river Vardar. The Peshti gorge is 

about 500 m long [13]. From the underground karst relief forms in these areas there are 

mostly caves. Many caves are explored, some of which have no names and are marked 

with numbers. Some of the explored caves are also interesting for archaeologists because 

apart from the cave decorations, canals and halls in the caves there are also remnants of 

medieval churches, frescoes and artifacts from a prehistoric man. At about 90 m above 

the river bed of Babuna near the entrance to the gorge there is a smaller cave called 

"Crkviche". The total explored length is 21 m. The channel of this cave is composed of 

three plunge pools. In the entrance part of the cave there are remains of frescoes that prove 

that once this cave was a shelter for the monks and was used as a prayer place. The cave 

is built with an underground independent stream that flows underground into Babuna 

[15]. The cave Markova Crkva is located at a height of 85 m above the Babuna riverbed. 

This cave has two openings, of which the lower one is accessible. The remains of the 

church's walls suggest that at the very entrance of the cave the church of St Nikola was 

built from the middle ages according to S. Simic through Mankovic, [15]. The cave got 

its name exactly because of the church. The total researched length of the cave is 69 m. 

To the left of the entrance there is a terrace that was a remnant of the former watercourse 

that siphoned through the upper opening. Later on, the underground flow dropped down 

and broke through the lower opening by adjusting its profile to Babuna. His bottom is 
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covered with clay [15].  On the right side of the gorge there is the entrance of the cave 

Monashka. It was named after the remains of frescoes found in it and this cave was used 

as a prayer place. It is a small cave built in the vertical layers of the Peshti gorge. Under 

the entrance of the cave there is a part 1.5 m deep, built from the flow of water that 

descends from the canal [15]. The cave Makarovec is located on the right valley side of 

the river Babuna. It was built from a variety of channels. The opening and entrance of the 

cave are at a height of 110 m above the bed of Babuna at an altitude of 300 m. The 

entrance of the cave has a kidney shape, 8.70 m wide and 6 m high. During 

paleontological exploration in the cave, artifacts of the prehistoric man were discovered 

(artifacts resemble buttons, scraper and various blades) [15]. The Peshti gorge is proposed 

to be protected in the category of Strict Nature Reserve, and the cave Makarovec is 

proposed to be protected in the category of a monument of nature. The remaining three 

caves need to carry out further research and to be proposed to be protected. 

The cave Peshna 

Cave Peshna is located on the right valley side of the river Treska, in the Porece basin 

near Makedonski Brod. The cave represents one of the most attractive natural beauties in 

North Macedonia. Characteristic of this cave is its entrance with impressive dimensions 

(52.4 x 16.8 m) and it has a small length of only 50 m [12]. From the far northern part of 

the cave, strong spring breaks out after heavy rains and melting of the snow, which 

completely dries out during the dry periods of the year. The Peshna cave is proposed to 

be protected by law in the category of the natural monument. At the entrance of the cave 

there is a medieval fortress. The remains of the fortress in the cave are related to the area 

"Devini Towers". According to local legends two sisters of King Marko lived in the two 

fortresses. He had four sisters, Deva, Peshta, Kita and Dzvezda. Deva lived in the village 

of Devich, and Peshta lived in the cave and because of her the cave got its name [7]. 

 

 
Figure 6. The medieval towers in the cave Peshna (photo: Todorova) 

The site Basalt plateaus 

Apart from the presence of various recent relief forms, the Palaeorelief forms are of 

significant importance. In this type of relief there are relief forms whose processes that 

have contributed to their creation have ended long since or are no longer functioning. 

During the Cenozoic era, more precisely in the tertiary and lower quaternary, an intense 

volcanic activity with a large amount of pyroclastic material and various volcanic rocks 
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[24] was taking place on the territory of North Macedonia, but these volcanic processes 

are no longer active in the territory of North Macedonia and as a result, the Palaeo-

volcanic relief forms are highlighted. As a typical phenomenon of this type of relief forms 

is the Basalt plateaus site. It is located in the northeastern part of North Macedonia, near 

the village of Mlado Nagorichane. This site belongs to the Kumanovo-Sveti Nikole 

volcanic area. The volcanic activity in this area was followed by the peaceful pouring of 

basic lava, and as a result, the lava consolidated on the surface itself and formed a plateau.  

 

 
Figure 7. Kostoperska Karpa with the church of St. Petka (photo: Todorova) 

Neotectonic processes and erosion contributed to dividing the plateau into several parts. 

In this space, the plateau itself was divided into eight smaller plateaus reaching a height 

of 50-80 meters which had a meridian stretching path [9]. The plateaus are composed of 

chunky blackish basalt, and in some of them there are red layers of a very light sponge 

mass of lava. The largest of these basalt plateaus is the plateau called Tsabernik, the 

smaller of which is the Sreden Kamen, and the smallest one is the basalt plateau called 

Ostrovitsa [2]. This site is proposed to be protected by law in the category of a monument 

of nature. The most prominent basalt plateaus are the „Kostoperska Karpa” and 

„Vujovska Karpa” which are located directly to the Kumanovo-Kriva Palanka highway. 

These plateaus were also interesting for archaeologists. They were explored by a group 

of archaeologists and they discovered various artifacts that confirmed that at some point 

in time there was life on these plateaus. Some of the basalt plateaus have a name given to 

them by the local population and it is assumed that once there was life on those plateaus 

and they also have their own stories or legends. One of them is the „Kostoperska Karpa” 

or „Zhegligovski Kamen”. 

In 1983, 1988 and 2000, archaeological researches were carried out. In the protective 

excavations six grave parts of the IV century were discovered and explored. The results 

of the overall work showed that it is a large settlement with a wide chronological and 

cultural continuity. The longest settlement is present on the highest part of the rock 
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acropolis, that is, the plateau which was in some way naturally protected. On the 

Zhegligovski Kamen, or more commonly known as the Kostoperska Karpa, there was a 

settlement from the Copper Age (Eneolithc), located on the plateau of the rock. Fragments 

of ceramic pots from the iron age were discovered on the southern terrace. Additional 

parts were discovered in the central part of the acropolis which suggested that once there 

was a basilica on that location. On the southwestern gate there were remnants of a water 

tank coated with hydrostatic mortar. The cultural chronology of the settlement ended in 

the Turkish period, and as witnesses of this were the fragments of yellow and green 

stained ceramics [17]. 

Medieval churches were built near the plateau. One of these churches is the church of St. 

Petka dating from the XIII-XIV century, but today half of it is destroyed. In the slopes of 

the plateau on an area of 2-3 ha traces of unscratched underbuilts were found (varosh) 

dating from late medieval ceramics, Turkish akchas, etc. [16].  

Further on, the church of St. George (1406/7, without frescoes), the church of St. Nikola, 

the church of St. Vrachi, the church of St. Archangel and the church of the Holy Mother 

of God (in ruins) [16]. 

 

DISCUSSION AND CONCLUSION 

All presented geoheritage sites are characterized by significant cultural values, which are 

especially important for archeology, history, geomythology and religion. They represent 

a strong link between geoheritage and cultural heritage. 

The monument of nature „Markovi Kuli” due to the good location, that is, the strategic 

position, throughout the history of this site, has left marks that testify that this space was 

inhabited since the Eneolithic. Those remains are of great importance for archeology. As 

more significant cultural values, we can single out the medieval towers, the church of Sts. 

Archangel Michael and the Treskavec monastery or Holy mother of God. Interesting is 

the relief forms in shapes like footprints, and that is related to the legend of King Marco. 

All these archaeological findings are of great importance for the cultural heritage of North 

Macedonia. Of great cultural and historical significance is the Castle of the river Pchinja, 

located on the Bader gorge. He served as a border crossing between the provinces of 

Macedonia and Dardania, and later controlled the Vardar road between Skopje and 

Velesko Pole. On the right coast of the river Vardar in the Demir Kapija gorge there is a 

rock with carved out letters of the time from the First World War which are of great 

historical significance. The stone bridge and the landscape of the canyon of the river 

Gradeshka possess great cultural values. The stone bridge is very important for 

archeology and has historical significance. With the showing the stone bridge in the 

movie „Dust”, he leaves a permanent mark on the cultural heritage in North Macedonia. 

From the religious values, most characteristic is the fresco of Sts. George painted on a 

rock. The remains of settlements and sacred objects on the island of Golem Grad are of 

great importance for archeology and possess religious values. In the caves of the Peshti 

gorge, frescoes and remains of a church have been found which prove that these caves 

had long been used as a shelter for the monks to carry out their church duties. It 

contributes to these caves to have religious and spiritual values. In the cave Makarovec 

there are artifacts from a prehistoric human that are of great importance for archeology. 

Also of great significance for archeology are the medieval towers in the cave Peshna 

which are also shown through some legends that are important for geomythology. The 

discovered artifacts at the Basalt plateaus site confirm that there was life since the 

Eneolithic period which is still very important for archaeological data. The medieval 
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churches that are located on and around the Kostoperska Karpa have significant religious 

value. 

As the main task and further goal it is necessary to give the correct identification and 

classification of the cultural heritage located on the geoheritage sites. It is necessary to 

classify the cultural heritage according to certain cultural values, i.e. geomythology, 

archeology, history, religious and spiritual values in protected and recorded geoheritage 

sites. Because of the people's visit to the geoheritage sites to see the remains of some 

buildings, churches and remains of frescoes that are important for archaeological and 

historical significance and to enjoy the landscape value, they directly endanger them. For 

this reason it is necessary to appropriately protect them. After their identification and 

classification it is necessary to conduct their conservation and protection. Conservation 

refers to the protection and management of natural and cultural values. Under the 

influence of various natural and anthropogenic processes, the geoheritage sites can be 

subjected to degradation and even complete destruction [10]. Geoconservation includes 

protection, physical management and improvement of geo-regions of international and 

national importance for the purpose of scientific and educational exploitation [18]. The 

geoheritage sites and cultural heritage can be protected at the very spot of creation in-situ, 

but the found artifacts should be protected in museum collections. North Macedonia has 

rich geological, geomorphological and hydrological diversity and rich cultural heritage 

and therefore has significant geo-tourist potential. The geoheritage sites are examples of 

exceptional geological, geomorphological, pedological and archaeological significance, 

which in recent years have been used as a tool for developing geo-tourist destinations. 

The connection of geotourism to cultural tourism can be represented through the 

exploitation of geological resources, that is through some kind of art or cultural 

significance of the rocks and relief forms. The anthropological and paleontological 

resources can be included in the various geotourism offers. 
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ABSTRACT 

The Vistula flood plain has a very complicated structure both in horizontal and vertical layout. 

This applies to both the facies' formation of the sediments and their stratigraphy. Within the site, 

two areas with distinctly different types of sediments can be distinguished (Fig. 6). The first refers 

to the extensive zone of sandy-gravel channel sediments from Late Glacial in the lower part and 

Subatlantic in the upper part. The second area includes the oxbow lake sequences. The Early 

Atlantic series, both the channel and the oxbow lake sequences of „Old Vistula”. The study 

confirmed the position suggested by Bąkowski [11], that the „Old Vistula" has been excavated, 

taking into account previous morphology. It was probably a lowering of the Early Atlantic 

abandoned channel. 

 

Keywords: geoarchaeology, “Old Vistula”, Holocene evolution, Kraków 
 

INTRODUCTION 

The Vistula, after passing the Kraków Gate, flows through the western part of the 

Sandomierz Basin. Erosion relief developed on the Miocene clays is covered by diverse 

Quaternary sediments. From the north, the valley is limited by the erosion edge of the 

Proszowice Upland. There are two Pleistocene terraces of the Vistula (8-12 and 15-25 m 

above the river level) covered with the Vistulian loess [1], [2] and also two Pleistocene 

alluvial fan of the Vistula tributaries - Prądnik and Dłubnia, without loess cover. The 

drainage network of these terraces is formed by the few valleys of permanent creeks most 

often flowing from Upland and branched dry systems of fluvial-denudational valleys 

(dellen). 

Wide (3-7 km) floodplain, 4-5 m above the level of the Vistula river, has a very 

complicate structure [3], [4]. In the marginal parts remained fragments of the Young 

Pleniglacial and Late Glacial braided alluvial plain. They have been preserved mainly in 

the wide depression of Drwień and Drwinka rivers in the south and in small fragments 

under the edge of the loess terraces and also between meander belts downstream of  

Niepołomice. In the remaining areas of the valley bottom there are numerous oxbow lakes 

of different age (so-called in Polish “wiśliska”). Their systems indicating the meandering 

of the Vistula in the Holocene - lateral migration and avulsion of riverbed [5], [3], [4], 

[6], [7]. Alluvial sediments of floodplains are up to 4-15 m thick and has finning upward 

sequence. There are sands with gravels in the bottom (lag and channel deposits), sands in 

the middle (point bar deposits) and layer of silts and clays (overbank deposits) in the top, 

coarser near the river and finer far from the riverbed in the backswamps [3], [8]. 
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The southern margin of the valley creates edge of Gdów Upland which is dissected by 

small Vistula tributaries. At the exit of these valleys arose alluvial fans, which the oldest 

deposits interfinger with the Young Pleniglacial alluvia of braided Vistula river. 

However, their intense accumulation is related to the Neoholocene (Subboreal, 

Subatlantic) because these fans were deposited on the overbank sediments of the 

Holocene backswamps [9]. 

 

LOCATION AND STATE OF STUDY 

Kraków-Stradom site is located in the center of Kraków on Stradom street which 

connected two independent cities, Kraków and Kazimierz, in the Middle Ages. This is 

the zone below the edge of the Pleistocene alluvial fan. The fan built alluvial sands and 

gravels of the Vistula river and its tributary Prądnik river. This fan was originally elevated 

about 5-10 m above the Vistula flood plain. This protected him against inundation during 

the floods of the main river and its tributaries. Medieval Kraków was located on it and at 

the foothill of the limestone horst with the royal castle on the Wawel  Hill (Fig. 1, 2). 

The bottom of the valley was a flooded area, and probably in the early Middle Ages, a 

series of depressions and wetlands (with peat accumulation) was located under the edge 

of the fan [10]. They could also be used periodically or flooded by the Prądnik (Białucha) 

river. At that time this tributary was flowing into the Vistula river which separated Wawel 

Hill from Skałka horst and Kazimierz town [11], [12], [13], [14]. A clear phase of an 

increase of flood frequency occurred in the 9th -10th century and it was associated with 

the cooling and humid climate [3], [15]. Its traces have been found, among others at Okół 

[16], [17]. It caused a rise of groundwater level and additional "inundation" of zone of the 

Vistula flood plain under the edge of the Pleistocene fan. Layers of overbank deposits in 

the peats indicate that the Vistula flooded the bottom of the valley in the following 

centuries and this zone was a backswamp. 

 

AIM AND METHODS OF STUDY 

Geomorphological and geological studies were carried out as part of archaeological 

rescue research. The main goal was to determine the geoarchaeological context of the site 

and its stratigraphy. 

During on-site fieldwork, a prospection and lithofacies description of the exposed 

sediments were carried out. Three profiles were selected for detailed grain size analyses 

(sieve method) (Fig. 3). Also, 8 samples were taken for OSL dating, but the results were 

obtained only from 4 samples (4 others samples due to physical properties have not been 

analyzed). The analysis of grain size and determination of the age of alluvia was carried 

out in the Scientific and Didactic Laboratory, Institute of Geography, the Jan 

Kochanowski University in Kielce, Poland.  
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Figure 1. Hydrographic network near Kraków in 14-15th c. 

 
Figure 2. Panoramic view of Kraków and Kazimierz towns  

with two riverbeds of the Vistula river in 1493 
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Figure 3. Location of study profile in abandoned channel fill of the Vistula river 

RESULTS 

The Stradom 1 profile represents the sediments of the youngest fill of abandoned channel 

(Fig. 3). In the lower part were found 2 five-meter piles and several smaller wooden piles. 

The piles were dendrochronologically analyzed by M. Krąpiec, as a result of which the 

date of tree decay was determined for the 16th century. Four phases of accumulation, 

connected with floods, are marked within fill. Each of these phases begins with a layer of 

coarse-grained sandy-gravel deposits. The coarsest (Mz = 0.9 phi), very poorly sorted, 

occur in the bottoms of the first, the lowest and the forth, the highest member (Fig. 4). 

These are the two strongest flood events. 

The Stradom 2 profile represents sediments of the youngest fill of abandoned channel (up 

to 210 cm depth) and lower point bar deposits (below 210 cm depth) which are OSL dated 

at 5.6 ± 0.8 ka (UJK-OSL-93)(Fig. 5). 

The Stradom 3 profile represents sediments of the upper sand-gravel point bar deposits 

of the older cut and fill (up to 100 cm depth) and the oldest fill of the oxbow lake (depth 

below 100 cm). The lowest sample already includes channel deposits below the bottom 

of the abandoned channel was OSL dated at 2.5 ± 0.4 ka (UJK-OSL-94)(Fig. 5).  

In the northern part of the site, towards the edge of the Prądnik river fan, a vast area of 

sand-gravel point-bar deposits with the lag levels. The lower sample from sandy 

sediments directly above the gravel lag channel deposits was OSL dated at 11.8 ± 1.8 ka 

(UJK-OSL-91). The upper sample from sandy point bars sediments and above the next 

gravel layer - channel lag deposits, is much younger - 2.9 ± 0.4 ka (UJK-OSL-92)(Fig. 

6). 
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Figure 4. Lithology, grain size after [18] distribution parameters of Stradom I profile 

Litology: A - silty sands with single gravels, B - silty sands, C - sandy silts, D - a piece of brick, E -  a 

piece of brick, F - 1) parts of pottery; 2) part of bone; 3) part of wood, G - parts of potter, H - 1) rib bone -

species unknown; 2) parts of pottery; 3) a piece of brick; 4) burned clay, 

Fractions: 1 - medium and fine gravel (under -2ϕ), 2 - coarse sand (-1 to 1ϕ), 3 - medium sand (1-2ϕ), 4 - 

fine sand (2-4ϕ), 5 - coarse and medium silt (4-6ϕ), 6 - fine silt (6-8ϕ), 7 - clay (above 8ϕ); Folk and 

Ward’s distribution parameters: Mz - mean diameter, δl - standard deviation (sorting), Skl - skewness,  

KG - kurtosis 

 
Figure 5. Sediments of older cut and fill  with OSL dating and place of sampling Str IV 
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Figure 6. Cross bedded sandy-gravel channel sediments, sampling Str I, II, III and results of OSL dating 

DISCUSSION 

Within the site, two areas with distinctly different types of sediments can be distinguished 

(Fig. 7). The first refers to the extensive zone of sandy-gravel channel sediments. In the 

vertical profile of this area, two different series of sediments can be separated. In the 

lower part, there is a Late Glacial series, dated OSL, for about 12,000 years. This series 

is only exposed in the upper part. Therefore, it is difficult to say whether these sandy-

gravel sediments were deposited by the meandering or even braided river. Earlier results 

indicate that in this period there has been a transformation of the Vistula river from the 

braided river to large meanders (macromeanders) [3], [4]. The river probably flowed 

meandering riverbed as confirmed by slightly curved undercut the Pleistocene fan of 

Prądnik river between Grodzka street and Rondo Mogilskie and the large palaeochannel 

fill at Rondo Mogilskie [19], [3], [4]. Above the Late Glacial series, there are a fully 

developed series of channel sediments (lag, point-bar deposits). This series was 

accumulated at the end of Subboreal and beginning of the Subatlantic periods (between 

2.9 and 2.5 ka years (OSL dating). At that time, the Vistula riverbed was lateral migrated 

southwards and it was cut off about 2,500 years ago. At the first stage, the oxbow lake 

was filled with quite homogeneous silty sands with few sandy layers. This indicates stable 

sedimentation conditions however with contact with the active Vistula riverbed. In the 

second stage, after the disappearance of river flows, began massive accumulation of sandy 

silts. 

The second area includes the oxbow lake sequences. The Early Atlantic series, both the 

channel and the oxbow lake, are undercut by the series fill the channel of the "Old / Small" 

Vistula river. Whether this undercutting was originally anthropogenic is unknown, 

because it was clearly transformed by natural processes. This could took place during the 

period of functioning of the "Old Vistula" as the main channel from the 14th to the 17th 
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century. At that time, during the floods, the banks of the river were remodelled, as 

evidenced by historical records [11]. The fact that there was not only bank erosion but 

also bottom erosion is demonstrated by the OSL date of around 5.5 ka years from point 

bar deposits. Such an old date indicates that into young sediments could be also included 

an older sediments, probably the Late Glacial, under the Subatlantic series. 

 

 
Figure 7. Schematic litho-stratigraphic cross-section of Kraków-Stradom site 

Subsequent fill of the "Old Vistula" occurred initially in quite stable sedimentary 

conditions (older fill), then these conditions have changed definitively into a high energy 

environment (the youngest fill). This was probably related to the gradual shift of the main 

Vistula riverbed to Zakazimierka (channel to the south from Kazimierz town). Initially, 

it was possible to gradually narrowing of the "Old Vistula" riverbed by inclined 

southward silty sands with finning upward sequence accumulated in four phases (older 

fill of abandoned channel). This could took place in post-maximum phase of the floods 

when "Old Vistula" was still functioning as the main Vistula riverbed. The youngest fill 

of abandoned channel should be associated with the period after the 16th century when 

Zakazimierka became more and more important as the main riverbed. Only waters of 

large floods to get into, located higher ("suspended" in relation to the main riverbed), the 

"Old Vistula". These waters accumulated much coarser, sandy-gravel deposits. The 

riverbed was filled in 4 stages. The last one with thick sediments can probably be 

associated with the flood of 1813. It caused almost complete "silting" of the "Old Vistula", 

which is visible on old maps in the form of a small stream imitating the course of the 

former riverbed. "Old Vistula" is finally filled up at the end of the 19th century and Planty 

Dietlowskie were created in its place.  

The study confirmed the position suggested by Bąkowski [11], that the „Old Vistula" has 

been excavated, taking into account previous morphology. It was probably a lowering of 

the Early Atlantic abandoned channel. 

 

CONCLUSIONS 

The results of the research at the Kraków Stradom site fully confirmed previous results 

[3], [4]. The Vistula flood plain has a very complicated structure both in horizontal and 

vertical layout. This applies to both the facies' formation of the sediments and their 

stratigraphy. 
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ABSTRACT 

The scope of the research is to collect information about presence and locations of 

marbles in the area of “Starite kolibi” deposit. Around the area of the study, there is 

information from several boreholes, according to which the following rocks are observed: 

sandstones, clays, marble. Marbles in the area are transformed limestone and dolomite 

limestone under the conditions of regional metamorphism. In this research is used 

Electrical Resistivity Tomography (ERT) as a technique that can detect and characterize 

layers by exploiting resistivity contrasts between different layers using electrical current. 

The specific electrical resistance of sandstones, conglomerates and clays is lower because 

they are strongly saturated with pore water. The marbles on the other hand are among the 

highest electrical resistance rocks. Thus, the specific electrical resistance of the marble is 

distinctly higher than that of the clays which allows for their differentiation. In the whole 

investigated area, the top layer is made of clay and sand mix with small marble pieces 

and soil. The top layer’s average thickness is about 0,4m. The electrical resistivity 

measurements are used to “separate” a hard rock (marble) from clay and sandstone into 

the horizons. 

 

 

Keywords: Marbles, Electrical Tomography, Geophysical Research. 

 

INTRODUCTION 

The aim of the study is to determine marble occurrence in “Starite kolibi” deposit using 

geophysical electrical tomography method. Marble is a major mineral raw material for 

many industries. It is a crystalline, non-foliated metamorphic rock formed from limestone 

or dolomite due to the action of heat and pressure. The marble deposits are built from low 

porosity, high resistivity crystalline rocks. Within the scope of this study is to locate the 

lateral and depth extent of the marble deposit as well as size and quality of the marble 

[1]. For this purpose, is used one of the most high-resolution geophysical methods - 

electrical resistivity tomography (ERT). This geophysical technique is used for imaging 

sub-surface structures from electrical resistivity measurements made at the ground 

surface. Geophysical resistivity methods are very appropriate in this medium because of 

the resistivity contrast characteristics of marble deposits compared to the immediate host 

of sandy-clay rocks. This technology is often used in media with different electrical 

resistivity properties because proved to be effective and also offers non-destructive 

survey of the investigated area which is a key element in the modern geophysical 

prospection.  
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The reported results illustrate the potential of electrical resistivity methods to separate 

different layers and monitor the subsurface based on electrical resistivity [2], [3], [4].  

  

DESCRIPTION OF THE TECHNOLOGY 

Geophysical techniques have been done to delineate the boundary and thickness of the 

deposits. The electrical tomography method in particular has been employed in this 

geophysical investigation of marble bodies because the deposit is formed by massive 

marble without sloping surfaces, with crystalline calcites often seen on the small cracks 

[5].  

Electrical Resistivity Tomography (ERT) is one of the most useful geophysical methods 

used to determine the subsurface resistivity distribution by making measurements 

generally on the ground surface. It is a technique that can detect and characterize layers 

by exploiting resistivity contrasts between different layers using electrical current. The 

aim of the electrical resistivity tomography (ERT) technique is to scan the subsurface 

along the survey line using a selected electrode array [6], [7]. The choice of the “best” 

array for a field survey depends on the type of structure to be mapped, the sensitivity of 

the resistivity meter and the background noise level. Among the characteristics of an array 

that should be considered are [8]: 

- The depth of investigation; 

- The sensitivity of the array to vertical and horizontal changes in the subsurface 

resistivity; 

- The horizontal data coverage and the signal strength. 

ERT data are collected with an automated multi-electrode resistivity meter Terrameter 

SAS 1000. The acquisition of resistivity data involves the injection of current into the 

ground using a pair of electrodes and then the resulting potential field is measured by a 

corresponding pair of potential electrodes. The field set-up requires the deployment of an 

array of regularly spaced electrodes, which are connected to a central control unit via 

multi-core cables. Resistivity data are then recorded through complex combinations of 

current and potential electrode pairs to build up a pseudo cross-section of apparent 

resistivity beneath the survey line. The depth of investigation depends on the electrode 

separation and geometry, with greater electrode separations yielding resistivity 

measurements from greater depths [9]. 

 

RESULTS AND INTERPRETATION  

ERT data processing and modelling were done using the RES2DINV. This is a computer 

program that automatically determines the 2D resistivity model for the data obtained [10]. 

The program makes inversion by dividing the original data into rectangular bocks. The 

results from are plotted in the form of a pseudo section which gives a picture of the 

subsurface geology.  

The precise location of the geophysical surveying lines in the area of “Starite kolibi” 

deposit is illustrated in Figure 1. The ERT field measurements were performed along 4 

profiles (red lines) with total length of 800m. 
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Figure 1. Field measurements situation plan 

The electrical resistivity of the different rock types in the quarry was determined 

empirically on the basis of a comparison between the electro resistivity tomography 

sections (ERT) and geological boreholes provided. 

The true resistivity models are presented as colour contour sections revealing spatial 

variation in subsurface resistivity. On Figure 2 is shown ERT Line 1 with length 70m. 

The profile crosses the entire working field for this stage of opencast works. It reveals 

areas with the highest electrical resistivity (over 6500 Ωm) which is considered as 

massive marble layers. 

 

 
Figure 2. ERT Line 1 – “Starite Kolibi” deposit 
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Under the surface zone, the electrical resistivity values vary a lot between 400 and 6500 

Ωm. This part is considered as electrical environment called Zone 2. This medium is 

likely to be composed of layers of marble and carbonized sand.  

On Figure 3 is shown ERT Line 2. The line is situated on the most northern part of the 

research area with almost east-west direction. The line is 175m long and reveals electrical 

environment from Zone 1 to Zone 3. Deeper parts of the section represent higher electrical 

resistivity zones, probably due to some marble occurrence. In the upper parts of the line 

electrical resistivity values marked a layer of sandy clay with single marble inclusions or 

thin marble layers at the top of the section. 

 

 
Figure 3. ERT Line 2 – “Starite Kolibi” deposit 

On Figure 4 is shown ERT Line 3. The line is situated parallel to the Line 2. Its length is 

also 175m and it is present of the same electrical zones from 1 to 3, but as it is shown on 

the picture here Zone 2 is much thicker than it is on Line 2. This means that on the same 

depth moving from north to south marble layers become thicker and sandy clays 

predominant.  

 

 
Figure 4. ERT Line 3 – “Starite Kolibi” deposit 

On Figure 4 is shown ERT Line 4. The line is 175m long and is presented by electrical 

Zones 1 and 3. It reveals electrical environment (Zone 3) characterized by relatively high 

electrical resistivity values ranging from 800 Ωm to 1000-1200 Ωm. This environment is 

likely to map out thin marble layers at the top of the section. 
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Figure 5. ERT Line 4 – “Starite Kolibi” deposit 

 

The analysis of the conducted geoelectric research allows to be made the following 

important conclusions: 

- Average electrical resistivity of the medium is between 50 – 6500 Ωm; 

- Generally, researched geoelectric section is represented by three 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 geoelectric section - in the range of 50 Ωm to 

400 Ωm. It can be assumed that Zone 1 marks a layer of sandy clay with single marble 

inclusions. In areas with low electrical resistivity values (about 50 Ωm) it is due to the 

clay component. 

- The second electrical environment (Zone 2) is characterized by relatively higher 

values of electrical resistivity - from 500 Ωm to 6500 Ωm. This medium is likely to 

present layers of marble and carbonized sand. In areas with high electrical resistivity 

(over 6500 Ωm) it is more likely to be due to the presence of marble inclusions. 

- The third electrical environment (Zone 3) is characterized by relatively high electrical 

resistivity values ranging from 800 Ωm to 1000-1200 Ωm. This environment is likely 

to map out thin marble layers at the top of the section.  

 

CONCLUSION 

According to the measurement results and the interpretation of the ERT lines is 

considered that the best quality raw material is located in the electrical zone 2 presented 

mostly by Line 1 and Line 2. The results of Zone 2 in the quarry area make it possible to 

extract roughly 170,000 t of marbles for crushed fractions when properly mining works 

are carried out. In Zone 2, the material above the marble layer (outlined on Line 2 and 

Line 3) is around 7m thick. After that follows a productive layer of marbles with a 

capacity of 20 meters and a length of 50 meters. So, in this part of the section, in the 

southwest of the profiles, gives reason to expect about 150,000 tons of marbles for 

crushed fractions. From correlation made between Line 2 and Line 3 is obvious that on 

the same depth from north to south marble layers become thicker and sandy clays 

predominant. This information has great importance for the drilling-blasting works so as 

to be maximally bound to the actual geological situation in the quarry. This could provide 

an accurate calculation of the required amount of explosive and the location of the 

blasting boreholes in a manner consistent with the location of the marble layers. As a 
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result of this optimization of the blasting works, a better fragmentation of the rock mass 

after the blasting will be achieved. 
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ABSTRACT 

The territory of north-eastern Poland is experiencing a veritable archaeological 

renaissance through many research initiatives. In 2017, using the LiDAR method, 26 

settlement sites located in the Podlasie Lowland were discovered. These sites have 

a similar form of construction and together they represent a compact settlement system. 

The main aim of this studies is to present the preliminary results of geoarchaeological 

studies of the Jatwieź Duża site as an example of this kind of settlement. This form is 

built by two distinct moats (circle shape) separated by earth embankment and a central 

flat area with a diameter of about 60 m. It is located on the Pleistocene clays, fluvioglacial 

sands and gravels. In the course of archaeological excavations, ten archeological resource 

objects with 79 parts of pottery and 83 flint artifacts were discovered. Technological and 

stylistic analysis of the pottery has shown that these artifacts belong to Urnfield culture 

communities from the Surash Group which is one of many regional groups of Urnfield 

culture in Poland. The communities of this group developed in the Podlasie Lowland in 

the Bronze and Iron Age based on a strong local tradition. Preliminary results of 

archaeological studies indicate that this structure was used as a storage facility by the 

communities of this culture in the Bronze Age (OSL dating). 

 

Keywords: Valley Fort, archaeological, geoarcheological, palaeogeographic, Biebrza 

River, Podlasie, Jatwieź Duża, Urnfield culture, Bond Event. 

 

INTRODUCTION 

The territory of north-eastern Poland, is experiencing a veritable archaeological 

renaissance through many research initiatives. In 2017, using the LiDAR method were 

discovered 26 settlement sites in Biebrza Basin located in the Podlasie. These sites have 

a similar construction form and together a compact settlement system. 
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The archaeological site Jatwieź Duża 5 (approx. 31a) is located on the SE from Jatwieź 

Duża village (Sokółka country, Podlaskie voivodeship, NE Poland) in the Brzozówka 

river valley, left-site tributary of Biebrza River. There are Biebrza Basin (Fig. 1) in the 

Biebrza Basin in North Podlasian Lowland) [1]. In 2018 archaeological and 

palaeoenvironmental studies were carried out. Work aimed at recognition the functional 

and chronological-cultural context of this object. 

 

 
Figure 1. Location of the research area against similar site in the Podlaskie voivodeship 

AIM AND METHODS OF THE STUDY  

The aim of the study is to present the preliminary results of archaeological and 

geoarcheological works at the Jatwieź Duża 5 archaeological site. The methodology of 

archaeological research consisted in marking out a trench on the NW-SE orientation, 25 

m long and 2 m wide. The archaeological survey was conducted from the central elevation 

of the form and crossed two moats. In order to capture the palaeogeographic context made 

4 geological drilling near the analyzed object. Obtained samples analyzed in the Research 

and Didactic Laboratories of the Institute of Geography in Jan Kochanowski University 

in Kielce (Poland). The grain size analyses was made using the sieve method and the 

results were presented graphically by the GRANULOM program with the Folk-Ward’s 

distribution parameters. Also pH and content of CaCO3 in sediments from excavation and 

boreholes were done. One sample from the archeological excavation bottom was OSL 

dated. In order to better recognize of the hillfort to shows how difference in elevation of 

the structure elements in the site used DEM. 

 

 

 



International Scientific Conference GEOBALCANICA 2019 

45 

RESULTS 

The Jatwieź Duża 5 site is located about 1.5 km westward of the Brzozówka River. The 

object located at the site is characterized by an oval form of anthropogenic origin, which 

indicates permanent or temporary settlement in the Prehistory (Fig. 2). This form is build 

by two distinct shape rings separated by embankment and a central flat elevation with 

about 60 m diameter. Archaeological excavations were made in the north-western 

direction. It was 25 m long and 2 m wide, crossing the embankment and both moats (Fig. 

3). In the course of excavations discovered 10 archeological resource objects with 79 

fragments of ceramics and 83 flint tools. 

The materials obtained during the archaeological research carried out in 2018 are very 

modest. The few monuments are two sets of artifacts: vascular ceramics and flint. The 

first group consists of 79 fragments of clay vessels, which can be associated with the 

settlement activity of the Bronze Age society, identified with the regional cultural group 

of Urnfield culture circle. Technological and stylistic analysis of ceramics has shown that 

these are artifacts from the Urnfield culture communities from the Surash Group [2], [3]. 

It is one of many regional groups of the Urnfield culture in Poland. The communities of 

this group developed in the Podlasie in the Bronze and Iron Age based on a strong local 

tradition. The society of this group is still poorly recognized by the Polish archaeological 

school [4], [5]. The population of this culture most probably appeared in this territory at 

the turn of the 4th and 5th Bronze Age period [2]. 

 

 
Figure 2. Location of profiles and archaeological excavation at the Jatwieź Duża 5 site [6] 
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The flint material consists of 83 monuments. These artifacts were made with the use of 

splitered pieces techniques, the most common in the production of societies of the Bronze 

Age and the beginnings of the Iron Age. 

In order to determine the date of the site, a sample was taken from the layer below the 

moat filling. The stratigraphic scheme was determined by the OSL dating of the sample 

taken from the southern profile. The sediments was OSL dated at 2.93±0.44 ka (UJK-

OSL-98). This date should be associated with the beginning of the functioning of this 

object. It correlates with the community Urnfield culture activity in NW Poland and with 

climate cooling - Bond Event [2], [7]. 

Archaeological site area lies on fluvioglacial sands and gravels upper stage (Vistulian 

glaciation) [8]. In the JW1 profile the sediments is represented by fluvioglacial sands. In 

the first phase of accumulation there were sediments with coarsening upwards.The upper 

part (second phase) of the profile is build by fining upward deposits (Fig. 4). In the profile 

JW2 there are simple layers, mostly build by fine sands with single gravels, separated by 

three inserts with sands with gravels at depths (140-115 cm), (90-80 cm) (35-20 cm)(Fig. 

5). Texture and structure of sediments in both profiles are typical for braided river. 

 

 
Figure 4. JW1 profile (drilling) located about 20 m NW from the archaeological site. 

Lithology: A - sands with single gravels, B - silty sands with gravels, C - coarse sands, D - medium sands, 

E - fine sands; Fractions: 1 - gravels, 2 - coarse sands, 3 - medium sands, 4 - fine sands, 5 - silts and clays; 

Folk and Ward’s distribution parameters; Mz - mean diameter, δl - standard deviation (sorting), Skl - 

skewness,  KG - kurtosis 
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Figure 5. JW2 profile (drilling) located about 50 m NW from the archaeological site. 

Lithology: A - sands with gravels, B - sands with single gravels, C - silty sands with gravels, D - medium 

sands, E - silty sands; Fractions: 1 - gravels, 2 - coarse sands, 3 - medium sands, 4 - fine sands, 5 - silts 

and clays; Folk and Ward’s distribution parameters: Mz - mean diameter, δl - standard deviation (sorting), 

Skl - skewness,  KG - kurtosis 

Actually, the archaeological site area is cultivated land, that means the natural reaction of 

soil is probably disturbed by agrotechnical works (e.g. manure fertilization, liming). The 

normal reaction to the growth and yield of plants shouldn’t be lower than 5.6 pH (at a 

depth of about 30 cm), in the JW1 profile the average pH it’s about 5.58 and in the JW2 

profile - 5.55, (profiles located closer to the archaeological site) which indicates a slightly 

to much acidic environment to obtain satisfactory crops. 

The largest soil acidification occurs up to a 35 cm depth, which is probably related to the 

decomposition of the accumulated organic matter, leaching alkaline cations deep into the 

profile. For this reason, that in the JW2 profile there is more coarse material than in the 

JW1 profile, leaching occurs faster, therefore the alkaline reaction of the soil in the JW2 

profile starts already at a depth of 90-95 cm, not as in the JW1 profile at a depth of 135-

140 cm. In JW3 and JW4 profiles is very similar situation as in JW1 and JW2, so it’s well 

visible an increase of the pH and calcium carbonate content below 100 cm depth (Fig. 6). 

Lack of calcium carbonate to the 100 cm depth are noticed in the samples from the 

archaeological site, as well the average pH is around 4.5-5.5 (slightly more acidic than in 

nearby profiles).  

Due to the fact that calcium carbonate occur in alkaline soils, their presence is observed 

when in both profiles the pH is about 7.5 (calcium carbonate isn’t present in surface and 

subsurface layers, because it’s washed out to deeper levels)[9]. 
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Figure 6. Dependencies between changes in pH (blue) and calcium carbonate content (red)  

in JW1, 2, 3, and 4 profile (drillings) located on the NW from the archaeological site 

CONCLUSIONS 

The „Valley Fort” at Jatwieź Duża is located on the Pleistocene clays, fluvioglacial sands 

and gravels. It probably started to function in the period about 900 BC (HaB/V EB), OSL 

dated at 2.93±0.44 ka (UJK-OSL-98). Is related to second Bond Event [10]. 

This settlement probably is a storage facility by the communities of the Urnfield culture 

in the Bronze Age. Sudden cold period forced food accumulation by communities of the 

Urnfield culture in the middle Bronze Age. Currently, the structure of this object is poorly 

visible in the area due to e.g. agricultural activity, which can be noted in analyzes results. 

For this reason, in order to detect similar archaeological objects in northern Poland, it 

should be supported by digital elevation models (DEM). 
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ABSTRACT  

Subhedral to euhedral epidote occurs with compositional and sector zoning in a 

metamorphic sole at the bottom of a Neotethyan ophiolitic mélange.  The epidote is 

characterised by low Fe2O3 (5–8%) , high Al2O3 (26-30 %), and minor TiO2 (0.05-0.18 

wt%),  MnO (0.01-0.1 wt%) and MgO  (0-0.12 wt%) contents.  Petrographical and 

mineralogical characteristics and various aluminium-in- hornblende geobarometry 

estimates suggest that the amphibole associated with epidote was possibly crystallized 

from a wet tholeiitic/alkaline magma between ~3.5-7 kb pressure conditions. 

 

Keywords: Igneous epidote, ophiolite, metamorphic sole, Turkey 

 

INTRODUCTION 

Epidote can be formed by medium-temperature alterations [1] and high pressure 

metamorphism [2] as well as by magmatism with various chemical compositions [3], [4], 

[5].  Metamorphic sole units at the base of Neotethyan ophiolitic mélange in the SW part 

of Konya city (Figure 1) contains metabasic rocks, namely, amphibolite, epidote-

amphibolite, zoizit-amphibolite, garnet-amphibole schist, amphibole schist, plagioclase 

amphibole schist, plagioclase-epidote-amphibole schist and q-amphibole schist. The 

metabasic rocks were represent oceanic crust, with alkaline and tholeiitic affinities [6], 

which were undergone a regional metamorphism in greenschist facies conditions, as 

evidenced by existence of chlorite and albite association.  Subhedral to euhedral 

widespread epidote crystals occurs with compositional and sector zoning in the 

metamafic rocks.  Present study aims to study the epidote minerals with determining its 

crystallizing conditions.  

  

MATERİAL&METHODS 

Twenty-six petrographic thin sections were studied under the microscope to determine 

composition and texture.  Polished sections (25*46 mm) of representative rock samples 

were made at the thin-section Laboratory of MTA-Ankara.   Polished slides were coated 

with carbon and then analyzed at the Electron Microprobe Laboratory of Middle East 

Technical University, Ankara/TURKEY.  Mineral analyses were performed on a JEOL 

JSM35 Electron Microprobe running Link QX2000 energy dispersive analytical software.  
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 PETROGRAPHY&MINERAL CHEMISTRY 

The subhedral to euhedral epidote (sensu lato) (0.1-0.4 mm, 23.5-38.4 %) forms as a 

single grain preceded by pyroxene, or rarely in aggregate.  It resorbs and truncates an 

optically continuous amphibole, suggesting an igneous origin for epidote [9].  

 

 

Figure 1: a) Tectonic units of Turkey [7]   b) Geological map of the study area [8] 

The epidote minerals were analysed by electron microprobe at METU, Ankara (Turkey).  

The epidote is characterised by low Fe2O3 (5–8%), high Al2O3 (26-30 %), and minor TiO2 

(0.05-0.18 wt %), MnO (0.01-0.1 wt %) and MgO (0-0.12 wt %) contents.  The epidote 

crystals are mainly zoisite [Xcz: (Al3+– 2)/ (Fe3+ + Al3+ – 2 + Cr3+)] in composition, 

ranging from Xcz = 0.46-0.72 whilst epidote composition [Xep: Fe3+ / (Fe3+ + Al3+– 2 + 

Cr3+)] also exists, with Xep =0.27-0.53.   

 

DISCUSSION&CONCLUSIONS 

The epidote is subhedral to euhedral (Error! Reference source not found.), and embays a

nd truncates an optically continuous amphibole, suggesting an igneous origin for epidote. 

TiO2 contents of the samples range from 0.05 to 0.31 wt%, but mostly less than 0.2 wt%, 

also confirming an igneous origin [10]. 

a 

b 
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To constrain crystallisation pressure of the epidote, various Al-in-hornblende 

geobarometers used for the amphiboles associated with epidote. High NaM4 and Alıv 

contents of the amphiboles that associated with epidote suggest high pressure condition 

(up to 7 kbar) for their crystallisation.  Various Al-in-hornblende geobarometers (Table 

1) give variable crystallisation results, ranging from 2.1 to 9 kb.  [11] and Thomas 1990 

[12] geobarometer gives higher and lower pressures, respectively.  Taking account the 

standard deviation of the geobarometer results, the amphibole associated with epidote is 

likely to be crystallised in a range of pressure ranging from 3.5 to 7 kb.   Similar high 

pressure crystallisation in ophiolitic gabbro is also determined such as cumulate 

pyroxenite and gabbro of tholeiitic Andaman Ophiolite (7–8.6 kb, Saha et al., 2010) in 

Andaman-Nicobar Islands, India), hercynite gabbronorite of Sikhote-Alin ophiolites (5-

12 kbar[13] in the Russian Far East.  

Modal abundance of amphibole and lack of the water free – mafic minerals, such as 

olivine and pyroxene in the sample suggest that the epidot and amphibole are likely to be 

crystallised from H2O-rich magma, which is substantial in setting epidote in the 

crystallisation sequence of wet-silicate magmas [14], [15]. 

Table 1. Results of Al-in hornblende geobarometer calculations.  SD: standard deviation 

Geobarometers Results SD 

[16] 3.9-7.3 (± 3) 

[17] 4.03-7.8 (±1 ) 

[18] 6.1-9 kb (± 0.5) 

[12] 2.1-5.7 (± 1) 

[19] 4.4-7.6 (±0.6) 

[20] 
3.4 (±0.5)- 

6.2  (± 1; ±16 %) 
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ABSTRACT 

Although the North Macedonia occupies a relatively small area of 25 713 km2, it 

possesses a large number of geological, geomorphological and hydrological relief forms, 

which due to its diversity and uniqueness are prominent as important the geoheritage sites. 

A large percentage of geoheritage sites are exposed to destruction or complete 

disappearance, and as the main factor for this are the various natural processes and human 

activities. This paper analyzes the several examples in danger and no longer exist 

geoheritage sites on the territory of North Macedonia, the level of threat and their 

protection. In order to stop the further degradation of the remaining geoheritage sites it is 

necessary to take appropriate measures of protection and adequate management of the 

geoheritage by the state and local governments. To ensure long-term survival of 

geoheritage sites as paramount priority is to perform adequate protection regulated by 

law. 

 

Keywords: degradation, protection, geoheritage sites, North Macedonia 

 

INTRODUCTION 

The processes and phenomena that nature forms with its diversity, rarity, and 

representativity create a particular interest in people to explore and visit, and similarly to 

the needs for their protection. The geodiversity affected by various natural and 

anthropogenic processes may be a subject to degradation or total destruction. 

Geodiversity is defined here as the range (or diversity) of geological (bedrock), 

geomorphological (landform) and soil features, assemblages, systems and processes [23]. 

The components of geodiversity that are important to the people in terms of different 

types of uses, apart from utilization as resources and objects, should be kept for the 

present and future generations [7]. The occurrences and shapes separated from 

geodiversity that are of great importance for humanity create the geoheritage. The term 

geoheritage is used to refer to globally, nationally, state-wide, regional, to local features 

of geology, such as its igneous, metamorphic, sedimentary, stratigraphic, structural, 

geochemical, mineralogical, palaeontologic, geomorphic, pedologic, and hydrologic 

attributes, at all scales, that are intrinsically important sites, or culturally important sites, 

that offer information or insights into the formation or evolution of the Earth, or in the 

history of science, or that can be used for research, teaching, or reference [1]. As a result 

of the conditions and developments in the various epochs of the geological history, the 

geodiversity on the territory of North Macedonia is characterized by the many 

specifications and significant complicity. Because of this, a number of geological, 

geomorphologic and hydrological relief forms are distinguished, which due to their 
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diversity and uniqueness are distinguished as important geoheritage sites. A large 

percentage of the geoheritage sites are exposed to destruction or complete disappearance, 

and as the main factor for this are the various natural processes and human activities that 

contribute to all that. In this paper, several geoheritage sites are being presented, defining 

the degree of their threat and the level of their endangerment and several other sites that 

no longer exist, and as the main factor for this is the human factor. Therefore, it is 

necessary to stop the further degradation of the geoheritage sites and to take adequate 

measures for their protection which will be regulated by law. 

 

 
Figure 1. Location of the geoheritage sites that are in danger, 

sites that no longer exist and revitalized site 

THREATS TOWARDS THE GEOHERITAGE SITES 

Many authors consider that a lot of attention is paid to the protection of biodiversity, 

rather than geodiversity. This is logical because biodiversity is sensible and vulnerable 

and therefore needs protection, while for the abiotic nature, such as mountains and rocks, 

it is thought that they are stable, solid and more represented, and for that reason they are 

not endangered [10][18].This point of view is already overlooked because there are many 

geodiversity threats. When talking about endangerment or threats to geodiversity, it is not 

just about the physical damage and the exploitation of physical material, but also the 
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obstruction of the geological, geomorphologic and pedological processes which is very 

subtle and not so impressive. The most dangerous factor for the destruction of 

geodiversity are the activities of the people, so-called artificial factors [10][11].This is 

considered to be the increasing trend of settlement development (urbanization, infra-and 

sub-structure) and land use [9]. The human impact results in the destruction or damage of 

important rocks, minerals or fossils, remodeling the natural topography, interrupting the 

natural processes [5]. The most common activities in the geoheritage sites are tourism, 

forestry, agriculture, water management, hunting and fishing, various types of recreation, 

fruit harvesting and beekeeping. Tourism is mostly covered in these sites due to their 

natural beauty, but nevertheless adversely also affects them. In these areas, infrastructure 

facilities are being built to serve tourists. The low level of environmental education, the 

negligence of tourists on nature affects the disturbance of the natural ambient. There are 

many important activities that need to be studied better in protecting geodiversity in a 

better and more efficient manner. The impact of these activities and threats may vary 

depending on the elements of geodiversity, that is, its sensitivity, hardness and size [22]. 

According to Gray [10], human (negative) influences of geodiversity can be classified as 

follows: complete loss of an element of geodiversity, partial loss or physical damage, 

fragmentation of interest, loss of visibility or intervisibility, loss of access, interruption of 

natural processes and off-site impacts, pollution, visual impact. A more detailed 

classification of the threats to geodiversity has been made by Natural England [12]: 

inadequate development, natural degradation, irresponsible collection of samples, 

irresponsible recreational activities. Although the threats and values of geodiversity are 

gaining more international recognition, the threats to it are still not recognizable at the 

same level as in the case of biodiversity [28]. The risk of degradation of geoheritage sites 

can be defined as sensitivity, fragility and vulnerability. The sensitivity of a geosite is the 

geosite's susceptibility to damage or destruction, i.e., the likelihood that the geosite's 

natural characteristics will be damaged or destroyed. It is important to note that natural 

characteristics of a geosite can predispose it to damage or destruction from both natural 

and anthropogenic factors. Fragility is defined here as the sensitivity of a geosite to being 

damaged or destroyed by intrinsic factors. They are linked to a temporal scale. The 

vulnerability is defined as the sensitivity of a geosite to being damaged or destroyed by 

extrinsic factors that are natural or anthropogenic in origin. Thus, two types of 

vulnerability are being considered: natural vulnerability and anthropogenic vulnerability. 

The public use context of a geosite determines the probability that it will be damaged or 

destroyed by being used (eg, its proximity to cities or important roads, its accessibility or 

the number of visitors) [8]. 

 

PROTECTION OF THE GEOHERITAGE SITES 

By the fact that the diversity of geoheritage sites is remarkably large - from one crystal to 

the whole mountain area, the question of the way of their protection becomes more 

significant. The various natural processes and influences of the human population can 

negatively affect the geoheritage sites, that is, they are degraded or completely destroyed. 

After their identification as geoheritage sites, their conservation or protection should be 

carried out completely. The implementation of the geo-conservation maintains significant 

representative phenomena and processes of geodiversity, such as rocks, landscapes, soil 

characteristics, etc. Conservation refers to the protection and management of natural 

"goods". Geodiversity should be preserved for two main reasons [10]: because of its 

numerous values (intrinsic, aesthetic, scientific, cultural, etc.) and because of the many 
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human-made threats. Many authors have been engaged in defining the term 

geoconservation. Sharples [23] gave one of the first definitions of geoconservation and 

the conservation of geodiversity for its intrinsic, ecological and geoheritage values. 

Furthermore, Eberhard [7] gave a more comprehensive definition in 1997 and says: 

identification and conservation of geological, geomorphological and pedological 

phenomena, systems and processes (geodiversity) due to their intrinsic, ecological values 

and geoheritage. The conservation is considered to be active management of geodiversity 

sites and maintaining their quality, and not pure and strict protection of phenomena, 

locality or processes. In recent literature geoconservation can be defined as the action 

taken with the intent of conserving and enhancing geological and geomorphological 

features, processes, sites and specimens [2]. Geoconservation is the preservation of the 

special geological areas (samples) used for scientific research, education and training, 

where popularization of Earth's history for the general public is needed in order for better 

conservation practice. Geoconservation includes protection, physical management and 

improvement of geo-regions of international and national importance for the purpose of 

scientific and educational exploitation [19]. The geoheritage sites can be protected in situ 

or isolated from it ex-situ. There are two types of conservation or protection of the 

geoheritage sites: physical protection and combined physical protection and conservation 

/ protection from the factors of degradation. They can be: protection against adverse 

effects of natural geological-geochemical factors and protection against adverse effects 

of anthropogenic-geological factors [4].  

In order to preserve the natural values in the protected areas it is necessary to provide 

adequate protection regime. The regime for the protection of natural values of protected 

areas is regulated by law. There are two types of measures: prohibitions that are clearly 

defined, recognizable and unique to application, and restrictions on acceptable activities 

[27]. The goal of geoconservation is to preserve the natural geodiversity, i.e. the important 

geological (rocks), geomorphologic (relief form) and pedological phenomena and 

processes, thereby preserving the natural speed and significance of those processes and 

phenomena. 

 

THE GEOHERITAGE SITES THAT NO LONGER EXIST 

Travertine deposits at the spring called Kosovrasti 

The travertine deposits were located near the Kosovrasti village in the lowest river terrace 

of the river Radika. These deposits are a consequence of the chemical action of 

atmospheric and thermal water in gypsum. As a result of the dissolving effect in the 

thermal water that formed from the inside of the gypsum mass on the surface itself, it 

formed chemical accumulative forms i.e. travertine deposits [20]. These travertine 

deposits were submerged with the construction of the artificial accumulation Shpilje or 

lake Debar in 1969. 

 



International Scientific Conference GEOBALCANICA 2019 

59 

  
Figure 2, Travertine deposits 

[20] 
Figure 3, lake Debar 

(photo: Todorova) 

Gypsum cave-Alchia 

The cave is located on the southern slopes of Krchin, on the right valley side of the river 

Radika about 8 km east of city of Debar. It is located at an altitude of about 740 m. It was 

named after the Turkish word Alchi which means gypsum. The appearance of the cave is 

closely related to the genesis of natural gypsum deposits. The cave according to the way 

of creation represents a rarity. From the entrance of the cave the canal gradually expands 

and then opens a large hall with an egg-shape. The canal is 90 m long and 2-4 m wide.  

 

 
Figure 4. A plan of the cave Alchia 

[24] 

The maximum height of the hall is 10 m [24]. With the exploitation of gypsum from the 

cave, the dimensions of the canal have significantly increased. On the east side of the hall 

there are small blocks of crystal gypsum and alabaster. In the middle part of the hall there 

is another block of crystal gypsum and alabaster, which is a result of the former 
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exploitation of gypsum. This cave has been used for a long time as an exploitation mine 

for alabaster where exploitation was unorganized by individuals. Today this cave has 

insignificant features from its original natural appearance. On the walls of several places 

there are marks from mining explosive mines. There are no nicely shaped stalactites in 

the cave. Stalactites in their initial form of appearance appear on the ceiling and on the 

slanting side walls. The floor in the cave is flattened due to the easy exploitation of the 

gypsum. In the cave there is no permanent watercourse [24]. The cave Alchia is the only 

cave built in gypsum on the Balkan Peninsula, but due to the exploitation of gypsum it no 

longer exists as it was in the initial natural setting.  

Lake Katlanovo 

The Lake Katlanovo was located in the southeastern part of the Skopje valley, between 

the river Pchinja and the entrance of the river Vardar in the Taor gorge. It began with the 

rise of the riverbed of Vardar with a layer of sediment that flooded the water that flowed 

into the river Vardar from the north side. Between the lake and the river Vardar there was 

the riverbed of the river Mrkvica, where through it during high water the river Vardar 

flew off into the lake Katlanovo. The lake had an area of 4, 24 km2, and with the overflow 

of the river into the lake the surface increased to 10 km2 [25]. After 1930, significant land 

melioration works were done where the lake was brought to pre-drying. The Katlanovo 

Marsh is part of the former neogene lake Katlanovo. 

 

 
Figure 5. Location on former neogene lake Katlanovo 

[14] 

IN DANGER GEOHERITAGE SITES 

The site basalt plateaus 

This site is located in the northeastern part of North Macedonia, near the village of Mlado 

Nagoricane. In its geological evolution, the territory of North Macedonia was 

characterized by a large volcanic activity. This site belongs to the Kumanovo-Sveti 

Nikole volcanic area. Volcanoes in this area were of a linear type that were located at the 

places of deep structures where basic lava used to drain out of them. The leakage of the 

lava was slow and as a result of that a plateau was formed. The neotectonic movements 

and erosion affected the separation of the only plateau. This resulted in the only plateau 

decoupling and forming more small plateaus. In this space the plateau was divided into 
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eight smaller plateaus a height of 50-80 meters [15]. The plateaus are composed of chunky 

blackish basalt, and in some of them there are red layers of a very light sponge mass of 

lava. The largest of these basalt plateaus is the plateau called Tsabernik, the smaller of 

which is the Middle Stone, and the smallest one is the basalt plateau called Ostrovitsa [3]. 

During the field research, it was noted that on one basalt plateau there were wire lines and 

a substation. This threatens the original natural ambience of the site.  

 

  
Figure 6. The basalt plateaus Figure 7. A basalt plateau with  

wire lines and a substation 

(Photo: Todorova) 

The cave „Bela Voda” 

Near the Demir Kapija Gorge, on the right side of the river Vardar is the Bela Voda cave, 

which is has the length of 955 meters and built in limestone from Jurassic age. Its entrance 

is on the road that used to be used to reach the city of Gevgelija. The entrance has a width 

of about 1, 2 m and a height of about one meter. It is composed of two canals, an upper 

and a lower canal, where the upper canal has a length of 233 m, and the lower canal has 

a length of 722 m. After the entrance, it goes to the canal where it is divided into two 

parts. The right part today is covered with blocks. The left part belongs to the main canal. 

After 9 m, the main canal extends to two openings from where there is a slight turn and 

you will reach the first small hall. After the hall, through the main canal over the 

compartment of 2, 5 m, you are entering the large hall. This part was a remnant of a former 

siphon. The big hall is composed of two parts. The right part is 4 m wide, but it narrows 

down after 14 m [17]. The left one is a continuation of the main canal. There are three 

plunge pools on the main canal. After that, the main canal continues in the south-

southwest direction. The height of the canal is almost the same, but in some parts it 

decreases. The main canal is divided into an upper and lower canal. The lower channel is 

a continuation from the main canal. After a few meters, the two canals are merged with 

vertical canals. At the end of the lower canal there is an underground natural canal filled 

with water. It's Margaritino Lake. This lake belongs to the group of gravital basins. The 

lake is 8 m long, 4,5 m wide and 4,5 m deep in the middle and 5 m in the end [17]. The 

cave Bela Voda is a young cave and as a result of that it is poor with cave decorations. 

The cave is inhabited by a large number of invertebrates, as well as unusual species of 

bats. There are inscriptions on the walls in the cave Bela Voda, which results in 

endangering the natural process of its formation, that is, for the formation of cave 
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decorations. The irresponsible and deviant behavior in the cave also endangers the cave 

fauna too.  

 

  
Figure 8. Entrance on the cave Bela Voda Figure 9. Inscriptions on the walls in the cave 

(photo: Todorova) 

The site with stone formation with the ball and plate-shaped-ulanci  

The site with stone formation with the ball and plate-shaped is located to the east-

northeast of the village of Ulanci. The stone formation with the ball-shaped are located 

directly to the east of the village, while the stone formation with the plate-shaped are 

encountered in a slightly eroded hill, northeast of the village of Ulanci at the elevation 

Rid (196 m) 160-170 m above sea level. The geological composition of the hill Rid (196 

m) is composed of a thick layer of quartz gravel which contains gravel, besides the gravel 

there is also gneiss, amphibolite gneiss, amphibolites, gabbro and other various types of 

rocks. On the southeast side of the flat surfaced Rid above the village road, leading 

through Vardar in the Paleocene flysch series, gray tiny sandstones prevail, and instead 

of the clay rocks, there are more of the marls here. In the alternate series of these layers, 

the appearance of the stone formation with the ball-shaped is typical, which with its 

crawling on the valley side provides such an unusual look. Their shape gives them a look 

of balloon erosive and denudation blocks; in fact it was their primary form. These are true 

sand-marl shapes composed of a Paleocene flysch series that by eroding and denudation 

of the lower layers fall behind these as resistant rocky balls [21]. These sandy spherical 

shapes are not uniformly equal, neither in shape nor in size. They can be found as 

completely in round shape and form, but also more in a shape of an egg, there are also 

ones that turn into the shape of a more or less growing „bread”. In addition, the stone 

formation with the ball-shaped have a diameter of 10 cm, some with 30 cm, but there are 

also those with a diameter of 50 cm. In this side of the valley, frequent processes of 

perennial denudation and erosion can be noticed and seen, and as a result, the sandstones, 

marls and unbound sand were eroding significantly, and the sandy-marls forms remained 

exposed in the stone formation with the ball and plate-shaped because they were firmer 
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and more resistant to erosion and denudation unlike the neighboring rocks. Depending on 

their texture, these sandy-marls forms with a plate- shaped, during the outflow from the 

bearings, as well as in the subsequent decays, they receive their spherical ball shape. In 

this way, they are being separated from the flishy rock masses, and as a result they 

gradually disappear. Interesting about these sandy-marls forms in the form of plates is 

their cracked spread, north-south, and east-west with a slight turn of 10 º towards the 

northeast of the underlying creek. During field surveys, about 50 such forms were 

observed, and when measuring them, those with a diameter of 70-75 cm and 100-102 cm 

were being measured. Among stone formation with the ball-shaped there are those that 

are newly discovered and still very solid, but there are also those who succumb to the 

destruction of the land and are destroyed so new can emerge in their place, and with the 

denudation process to be discovered. During the field research, it was noticed that an 

earthen road is passing through the stone formation with the plate-shaped, which signifies 

a threat for their further damaging.  

 

  
Figure 10. Stone formation with plate-shaped Fugure 11. The earthen road near the 

stone formation with plate-shaped 

(photo: Todorova) 

The site called Pillow Lava 

The site called Pillow Lava (among the locals this locality is known as the „White 

Paradise”) is located southwest of the settlement Miravci. It covers the eastern slopes of 

the mountain Kozhuf, at 185 m above sea level, that is, the inflow of Stara Reka into 

Petrushka Reka. The Pillow lava, or magmatites (spilits), was built as a result of the 

Triassic-Jurassic magmatism, or as a result of the excretion of magma into an aquatic 

environment. There was a gravelly secretion as a result of the unequal temperature of the 

lava and the water, and the rocks themselves received ellipsoidal forms. Such rocks can 

be seen along the highway E-75 on the section Demir Kapija-Udovo and near the 

settlement of Miravci. By the fluvial erosion of Stara Reka and Petrushka Reka they are 

manifested on the surface of the terrain [16]. 

At the inflow of Stara Reka into Petrushka Reka, at the connetion itself, both rivers have 

created small gorge with canyon characteristics which are 13 m high. Through the course 

of Stara Reka, the unequal crossing from three cascades and two waterfalls with 500 m 

distance between them. The first cascade has a length of 9, 2 m, and at the bottom has 

formed the plunge pool. The formed plunge pool is 11 m wide and 3 m deep. Downstream 

of the river course at a distance of 30 m after the first cascade, a second cascade with a 
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length of 8,2 m has been formed. After the second cascade, another cascade has formed, 

which has a length of 3.3 m. Immediately after the three cascades, at a distance of 8 m, 

there is a waterfall with a height of 5.3 m, and several meters downstream there is a second 

waterfall with a height of 7 m. Here, another plunge pool is formed, which, unlike the 

first one, is larger and has a width of 10 m, a length of 13 m and a depth of 3.5 m [26]. 

During the field research, it was found out that on the site a catering facility had been 

built that has changed the ambience by adding bridges of iron, wood and stone and also 

polluting the water.  

 

  
Figure 12. The first plunge pool         Figure 13. The restaurant at the “Pillow lava” site 

(photo: Todorova) 

REVITALIZED OBJECTS OF THE GEOHERITAGE 

Solfatara Duvalo 

The solfatara Duvalo is located in the southwestern part of North Macedonia in the 

vicinity of the village of Kosel and stretches northeast of Ohrid. During the Neogene, 

more precisely during the Eocene, Oligocene and Lower Miocene, the territory of North 

Macedonia was characterized by great volcanic activity. As a result, several areas of the 

extinct volcanic activity are being distinguished. One of these areas is the Ohrid-Kosel 

volcanic area. Here the volcanic activity connects to the system of faults, the most famous 

of which is the Kosel fault. The phenomenon of palaeo-volcanic appearances, such as 

fumaroles and solfatara, can be seen in the villages of Pesochani, Vapila, Kosel, 

Velgoshti. The most famous and most characteristic is the solfatara Duvalo near the 

village of Kosel. Duvalo is an active palaeo-volcanic phenomenon. It has the appearance 

of a miniature crater with a diameter of 0.5 m and a depth of 30 cm [6]. It lies in a typical 

crevice with a meridian stretching path. To the north of the solfatara on the eastern slopes 

of Karaorman, there are several fumaroles and solfatara on the same Kosel spread line 

that are actually the last occurrence of the once active volcanism in this region. From the 

aperture of the crater, there are gases of carbon dioxide and sulfur hydrogen at a 

temperature of 12 ̊C. The solfatara was abandoned and loaded with waste, so around the 

area of the solfatara there was a different construction waste and dumping, and all the 

way to another kind of solid waste. In 2010, the Municipality of Ohrid took the initiative 
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to clean up the solfatara Duvalo. According to the annual program for protection of the 

environment and nature, the sector for urbanism and environmental protection has made 

the project "Protection and arrangement of the site Duvalo, solfatara in Kosel and its 

promotion". The project was implemented at the end of 2010. The teams of PE "Ohridski 

komunalec" cleared the area around the locality Duvalo, that is, large quantities of 

construction rubble and other types of garbage were cleaned out.  

 

  
Figure 14. Landfill at the solfatara Duvalo     Figure 15. The regulated space in the solfatara 

(photo: Kolchakovski) [13] 

After that, the road was arranged for an easier access to the site. A protective fence was 

also placed at the site, so if the visitor stays more than 15min at one spot, it may negatively 

affect its health, and therefore because of the purpose to prevent the craters from 

destroying. A notice board is set up both on Macedonian and English, which contains the 

basic data and information for the solfatara Duvalo. Pathways are placed on the main road 

that goes through the village. Kosel, which show the exact location of solfatara. This site 

can be placed in the tourist offer of the city of Ohrid and its surroundings. For this, leaflets 

have already been developed that are already promoting it as a new tourist attraction. This 

site received the status of a natural rarity by the Assembly of the Municipality of Ohrid 

and in 1979 it was proclaimed a Monument of Nature. 

 

DISCUSSION AND CONCLUSION 

The researches carried out throughout the XX and XXI century show that there are 

numerous interesting geological, geomorphologic, hydrological and pedological 

phenomena on the territory of North Macedonia. Some geoheritage sites are partially or 

completely destroyed by the action of natural processes or by human activity. The 

geoheritage sites may also be deleted from the geoheritage list if they are so damaged that 

they are no longer of any representative value. In this paper, three geoheritage sites were 

presented that no longer exist, and the main factor for their complete destruction is the 

human factor. With the construction of the artificial accumulation Shpilje or lake Debar, 

which is of great importance to man for obtaining electrical energy, it contributed to 

immersion of travertine deposits and their complete destruction. The exploitation of 

gypsum from the cave Alchia which is used for construction, it completely destroyed the 

original natural state of the cave. Due to the prolonged exploitation of gypsum from the 

cave it is necessary to protect and maintain the current state, therefore the cave is proposed 

for protection in the category of monument of nature. The meliorative activities that are 

also in the function of the human have also contributed to the dry out and disappearing of 

the lake, and as a mute witness for this is the rest of the Neogene Lake Katlanovo Marsh. 
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The meliorative human activities continue to pose a threat to Katlanovo Marsh. For this 

reason, the marsh is protected by law in the category of separate plant and animal species 

outside the natural reserves in order to stop its destruction. On the territory of North 

Macedonia, there are several geoheritage sites that are endangered or threatened with their 

complete destruction, whether from natural processes, or from human negligence or 

exploitation. A very important factor is the risk of degradation whether they are sensitive, 

fragile and also their degree of vulnerability. The natural processes that contribute to their 

destruction cannot be stopped because it is a natural process and occurs over a long period 

of time, but human degradation can and needs to be stopped and unlike natural processes, 

it occurs very quickly. Such an example of human negligence is the destruction of the 

cave decorations. For the occurrence of the caves, forming the cave decorations, the 

creating of the cave flora and fauna, a timeline of millions of years needs to pass because 

it’s a slow process that needs a lot of time, and on the other hand, for the process of 

destroying the already created cave decorations it only needs a short period of time.  In 

this paper, four geoheritage sites will be presented which have the human factor as the 

main factor for their endangerment. On the site Basalt plateaus, the natural landscape is 

being disturbed by the installation of wire lines and a substation. The site should be 

protected on the very spot of appearance - in situ. According to the legal regulations, the 

site is included in the draft law on the proclamation of a monument of nature. This will 

gain adequate protection in order not to destroy the phenomenon of anthropogenic 

influences. At the site and in the immediate surroundings the following will be forbidden:  

digging, crushing or breaking down the basalt rocks, opening a quarry on the site itself, 

leveling or digging in on the terrain, all kinds of buildings (houses, infrastructure objects), 

setting up surface power lines over the plateaus, pipelines, gas lines, oil lines, phone lines, 

etc.), placing advertisers and other types of boards, flags, light inscriptions, and more. 

The cave Bela Voda is not closed by a door, and this only contributes to providing free 

access to it. The uncontrolled entering by people into the cave negatively affects the cave 

fauna and damages the cave walls. The cave is proposed to be protected by law as a 

monument of nature. A great threat to the stone formation with the ball and plate-shaped 

of Ulanci is the traced earthen road that passes directly to them, and thus destroys the 

phenomena. The site should be protected on-site in situ or separated from it - ex situ, that 

is, to display certain examples in museums or facultative collections. The site is proposed 

to be protected in the category of monument of nature. Also, of great importance is the 

geological composition of these phenomena because it is subjective to erosion. With the 

construction of the catering facility at the site Pillow Lava - Miravci and the use of 

unnatural material, there is a serious threat to the site and its destruction. It is therefore 

necessary to stop such construction activities in order not to destroy what was left of this 

site. It needs to be protected on-site in situ and is proposed to be protected in the category 

of a monument of nature. The solfatara Duvalo is presented as an example for revitalized 

geoheritage sites. This is the result of a serious approach by the state and local authorities 

that, through specific projects stop the destruction of the site and provide long-term 

survival of the site itself. From this example, others should also be led to stop their 

destruction, which have the human as the main factor.  

Due to the partial or complete destruction of the geoheritage sites, a set of national 

programs for a complex approach to the problems of the geoheritage should be prepared, 

and thus conservation plans for protection too. There should also be public panels where 

the vulnerability of the geoheritage sites will be the subject of duscussion, thereby 
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increasing the public awareness of the people in order to keep an eye on the phenomena 

and processes created by nature. 
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ABSTRACT 

The Suchedniów water reservoir was built in 1974 in the middle section of Kamionka 

river (Świętokrzyskie voivodeship in Poland) in the area of earlier industrial water 

reservoirs existing here during the Old Polish Industrial District time. Research carried 

out after drainage of this reservoir in 2017 showed that the pond has preserved forms and 

sediments documenting contemporary anthropogenic activity (fireproof clay layer, inland 

fan delta), historical marks (lacustrine sediments of older reservoirs), as well as traces of 

catastrophic event (sandy mega ripple marks formed after suddenly drainage caused by 

dam breaking in 1974). Field and laboratory analysis allowed to gather information on 

the grain size differentiation of sediments in the reservoir area. 

 

Keywords: sedimentology, Suchedniów water reservoir, lacustrine sediments, fan delta, 

mega ripple marks 
 

INTRODUCTION 

The beginning of the metallurgy in the Holy Cross Mountains is date to the Roman period 

[1], [2], and later development based on hydropower it had its beginning in the Middle 

Ages. There were many forges and watermills in the Old Polish Industrial District area 

(northern part of Holly Cross Mountains). Those objects were built near the rivers on 

which were created industrial ponds, in this way forming anthropogenic small-scale water 

retention system (ASWRS), typical for many bigger and smaller watercourses in this 

region. The fall of these forges at the beginning of the 20th c. led to the disappearance of 

ASWRS, and in the place of some of the old ponds were built bigger reservoirs [3]. An 

example is the Suchedniów water reservoir, built in 1974 in the middle section of 

Kamionka river (right-side tributary of Kamienna river), in the northern part of the 

Świętokrzyskie voivodeship [4], [5]. In 2017, hydrotechnical works were carried out on 

the reservoir area to restore its retention functions. After draining the reservoir was began 

works to deepen its basin, in this way gave the opportunity to study sediments 

accumulated for over 40 years. 
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Figure 1. Location and situation map of Suchedniów water reservoir 

1 - river flow direction, 2 - border of modern reservoir, 3 - dam, 4 - riverbed before 1974, 5 - riverbed 

after reservoir drainage in 2017, 6 - drainage channels in 2017, 7 – water reservoir in 1855-1907, 8 – 

water reservoir in 1907-1914, 9 - fan delta formed in 2009-2011, 10 - analyzed sites, 11 - profiles 

 

AIM OF THE STUDY AND METHODS 

The aim of the research was to obtain data about the forms and sediments accumulated in 

the Suchedniów water reservoir and to capture the diversity of sedimentary environments 

in its basin. Field work was based on opencast profiles and drillings (using a hand drill 

and COBRA impact drill).  

The obtained material was analyzed in grain size terms using sieve and laser method 

(Mastersizer 3000). The results were converted by the Folk-Ward’s distribution 

parameters using the "GRANULOM" program. Based on this data prepared 5 

sedimentary maps using information obtain from 45 profiles and geological drillings 
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made in the entire reservoir area. Each map represents a different range of depths of 

accumulated deposits (to 1 m). These materials have been developed using QGIS 

program.  

 

 
Figure 2. The fan delta (1st site): longitudinal (A-B) and cross-section (C-D) profile 

Lithology: Lithology: A - sand with gravels, B - silty sand with gravels,  

C - medium sand, D - fine sand, E - silty-clayey sand, F - silty-sandy clay,  

G - coarse silt, H - fine silt, I - sedimentary phases, J - contact of units 

 

RESULTS 

During the field work there were identified three characteristic sites, representing 

different sedimentary environments. 

The first of them was located in the south-eastern part of the reservoir basin (Fig. 1) 

represents the inland delta (fan delta) deposits [6]. Its youngest part was created in 2009-

2011, when in the reservoir was accumulated material from embankments of the S7 

expressway that was built in this time [7], [8], [9], [10], [11]. Embankments has been cut 

by the river that transport sediments and accumulate them in the Suchedniów water 

reservoir, forming in the river estuary to the pond very well visible fan delta. This form 

is built by alternating fine-grained and medium-grained sands with fine-grained 

admixture (3-45%). Sorting of individual sediment layers varies from well to poorly 

sorted. In the longitudinal section can be distinguished 5 phases of the delta accretion, by 

sediments accumulated by the floods. In cross-section accumulated sediments occur very 

well visible erosion cuts and small channels filled by very fine material (Fig. 2) [6], [10], 

[11]. 
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Figure 3. Three well visible layers representing different sedimentary environments (2nd site) 

The second site, in the middle part of the study area, was located on the bank of the 

channel draining the reservoir in 2017 (Fig. 1). In the profile, are visible three levels 

representing different sedimentary environments. In the lowest part, on well-sorted fine-

grained sands, lies a dark layer of silty sands with single gravels and small interbeddings 

with large fragments of detritus (branches). These sediments are covered with a medium 

sands with single gravels forming visible mega ripple marks. The upper part of the profile 

is built by silty sands with single gravels (Fig. 3). 

The third site was located in the north-western part of the reservoir near the dam (Fig. 1). 

Material accumulated here has considerable thickness and characteristic red colour. 

Dominate here sandy fractions with visible gravels increase to the top of the sediments. 

The admixture of the silty fraction is small (around 5%) (Fig. 4) [10], [11]. 

 

 
Figure 4. Characteristic red sediments accumulated near the dam (3rd site) 

DISCUSSION 

The texture and structure of sediments in the Kamionka river estuary to the water 

reservoir indicates that they represent material accumulated in the fan delta [8], [12], [6], 

[3], [10], [11]. In the profiles are very well visible many erosion channels filled with 

sediments. The diversity of sediments in this part of the reservoir is associated primarily 

with the intensive accumulation of material transported by the river in 2009-2011. These 

are mainly sands and silty sands with an admixture of coarser factions (Fig. 2). 

In the middle part of the reservoir are preserved probably lacustrine sediments of the 

previous pond from the early 20th c., the existence of which is documented in historical 

and cartographic materials. They are represented mainly by fine sediments. The sandy 

mega ripple marks lying on them are most probably a remnant of the sudden drainage of 

the reservoir after the dam break in 1974 (Fig. 2) [7], [9], [13], [10], [11]. In these sands 

there is also an admixture of the coarser fraction. 
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A red sediments occur at the site located near the dam (Fig. 4). Characteristic of this 

material is typical for fireproof clay, locally excavated and processed in nearby factory 

once manufacturing ceramic products in the 20th c. [14]. It is possible that these sediments 

may also come from nearby expressway S7 embankments, from where was transported 

by the river and accumulate in the water reservoir [15], [9]. The coarsest factions are 

represented by sharp-edged crumbs, which indicates short or lack of the fluvial transport. 

It probably comes from weathered concrete dam elements in the edge of this part of the 

reservoir (concrete and quartzite fragments). 

Grain size maps show places where the selected fractions dominate on which depth. 

Coarse-grained material, mostly sands with single gravels were accumulated in the central 

(after sudden drainage of the reservoir from 1974), north-western (near the dam) and 

south-eastern part of the water reservoir (near the estuary, partly related to the 

accumulation of fan delta sediments, and near the anthropogenic beach). This material 

can be associated with different human activities. The finest fraction dominates in the 

eastern and north-western part of the study area. These sediments occur throughout the 

entire reservoir, but have a different thickness and depth of occurrence. This material 

usually represents the lacustrine sediments of the modern reservoir, as well as the 

previous industrial pond, that traces of it were found in the north-western part of the 

studied area (Fig. 5).  

 
Figure 5. Suchedniów reservoir sedimentary maps: 1 – border of  modern water reservoir, 2 - profiles and 

drillings, 3 - sand with single gravels, 4 -  silty sand with gravels, 5 - medium sand, 6 - fine sand, 7 – 

sandy silt, 8 – silt and clay 

Irregular arrangement and sometimes shallow drillings (hard to reach, wet areas) are the 

cause of the lack of precision in some parts of the analyzed reservoir, for this the results 

shown in graphical form are presented in a subjective way. 

 

 

CONCLUSIONS 

In the reservoir basin has preserved forms and sediments documenting anthropogenic 

activity as well as catastrophic events. This applies to the deposits of the modern reservoir 

(fireproof clay layer, fan delta) and historical (lacustrine sediments in the north-western 

part of the modern reservoir). The intensive silting of the reservoir represent periods of 

increased anthropogenic activity in the catchment area (e.g. construction of the S7 

expressway). Sandy mega ripple marks can be associated with the dam break in 1974 and 

sudden drainage of the reservoir. 
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The grain size maps show a large facies diversity throughout the entire study area. 

Characteristics and thickness of some sediments occurring in the Suchedniów reservoir 

basin represent different sedimentary environments. 
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ABSTRACT 

The aim of the study was identify the riverbed changes of the Krasna river in its whole 

length during last centuries based on archival cartographic materials. Additionally in the 

estuary section, about 2 km long, which was noticed the largest riverbed changes visible 

on the maps, verified cartographic changes are done geomorphological and geological 

mapping of the Quaternary sediments. Krasna river is located in the northern part of the 

Świętokrzyskie voivodship in the Polish Uplands area. It is left tributary of the Czarna 

Konecka, with a 28 km length. The basin area have about 121 km2. It was located in the 

Old Polish Industrial District. Krasna river was one of the most industrialized rivers of 

Old Polish Industrial District in 19th c,. the waters of the lower section of Krasna river 

were driven the forges and water mills. The activity of the forges and water mills 

contributed to changes in the course of the Krasna riverbed, visible on cartographic 

materials as well as in sediments. In the early 30th year in 20th c., old forges were 

transformed into water mills. In later years, the mill buildings were transformed into 

sawmills existing until the middle of the 20th c. On the flood plain, remnants of the iron 

metallurgy have survived in such forms as shafts and channels as well as in sediments as 

slags or bricks. With the fall of industrial activity, the renaturalization processes was 

started in the Krasna river valley and the riverbed itself. This led to the restoration of a 

natural environment before human changes impact and river come back to its natural 

course. 

 

Keywords: geomorphology, cartography, Krasna river, Old Polish Industrial District, 

channel changes 

 

LOCATION 

The studied area is located in the northern part of the Świętokrzyskie Voivodeship (Fig.1). 

The northern part of the Krasna catchment with the estuary of the river is located within 

the borders of the Opoczno Hills, which are part of the Przedbórz Upland, whereas the 

southern part lies on the Suchedniów Plateau, which is part of the Kielce Upland [1]. The 

river is a left-bank tributary of the Czarna Konecka river and is 28.4 km long. 

There have been many anthropogenic changes related to industrial activity in Krasna river 

in last centuries. The water of the lower section of Krasna river was powering water 

wheels of industrial machines from Krasna to Stara Wieś [2]. Nowadays, the industry in 

this section does not exist anymore. In contrast, the upper section has remained largely 

unchanged in last centuries, as it is a very large swampy area, which now, due to the large 

and unique natural values, has been protected under the Natura 2000 program [3]. 
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AIM OF STUDY AND METHODS 

The aim of the study was to recognize changes in the river’s course in the estuary section 

of Krasna river. This section is about 2 km long and there the largest changes were found 

on the maps. 

 

 
Figure 1. Location of Krasna river drainage basin (blue colour) and digital elevation model (DEM) of 

lower section of the Krasna river with location of study sites 

Cartographic data was verified by geomorphological and geological mapping of the 

Quaternary sediments. Three sites were subject of a detailed analysis. 

The following materials were used in the cartographic analysis of changes in the course 

of the Krasna’s riverbed: 
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1) Mappa Szczegulna Woiewodztwa Sandomierskiego Zrządzona Z Innych Wielu 

Mapp Mieyscowych Tak Dawniey Jak I Swiezo Odrysowanych Tudziesz 

Goscincowych I Niewątpliwych Wiadomosci, Wszystko Według Reguł Graficznych i 

Obserwacyi Astronomicznych by Karol Perthées from 1791; scale 1:225 000, 

2) Karta Dawnej Polski arkusz XXVI Radom Wojciecha Chrzanowskiego from 1859; 

scale 1:300 000, 

3) Generalkarte von Mitteleuropa arkusz Kielce from 1913; scale 1:200 000, 

4) Karte des Westlichen Russlands sheet Końskie from 1915; scale 1:100 000, 

5) Karte des Deutschen Reiches sheet Kielce from 1940; scale 1:100 000, 

6) Allied map signed by AMS (Army Map Service) series „Poland M651” sheet Kielce 

from 1944; scale 1:100 000, 

7) Topographic map developed by Centralny Ośrodek Dokumentacji Geodezji i 

Katografii (geoportal.gov.pl) from 1994; scale 1:10 000, 

8) Ortophotomap (geoportal.gov.pl) from 2015; scale 1:10 000. 

The analysis of changes was carried out using a retrospective method, i.e. by examining 

the area from the present state and then gradually moving back to more distant times. The 

orthophotomap from 2015, available on the geoportal.gov.pl website, was adopted as the 

basis for the unification of the location. Historical materials were marked by errors such 

as distance between objects. These maps have been georeferenced, that is giving a raster 

or vector file a specific coordinate system. Thanks to unambiguous reference points such 

as churches, road crossings and bridges on the old map and an orthophoto, the former 

course of the Krasna River was located on a modern foundation. The obtained map (with 

the river bed changes) is less accurate than the source one, however, it gives the 

opportunity to compare. The effect of this work is a generalized map with transformations 

of the river bed allowing to track the changes in the Krasna’s course in the last 200 years. 

As part of geomorphological and geological mapping, several profiles were made and 

sampled in the estuary section of the valley. Granulometric analysis of sediments using 

the sieve method was carried out in the Science Laboratories of the Institute of Geography 

of the Jan Kochanowski University in Kielce, and the graining presented graphically in 

the Granulom program. 

 

RESULTS 

The most important change in the cartographic view was the estuary section of Krasna 

river (Fig. 2). Krasna river on the oldest map from 1791, just before the estuary to the 

Czarna Konecka river, rapidly turned west and there was a water reservoir with a mill 

(Fig. 2A). Another map from 1859, shows a very distinct change of course, because 

Krasna river did not flow to the west, but to the north and was upstream of Wąsosz and 

not downstream, as on the previous map. Two water reservoirs were located on the Krasna 

river - just upstream of the estuary and directly downstream, already on Czarna Konecka 

river (Fig. 2B). On the map from 1913, the river had only the "western" estuary, and the 

river rapidly changed its course towards the west downstream of a small water reservoir 

located on the bend of the river (Fig. 2C). 
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Figure 2. The estuary section of the Krasna river on maps: A - from 1791, B – from 1858, C – from 1913, 

D – from 1915, E – from 1940, F – from 1944, G – from 1994, H – from 2015 

Two years later, Krasna river forked out and came to Czarna Konecka river in two places, 

downstream and upstream of Wąsosz (Fig. 2D). This arrangement lasted until 1944 (Fig. 

2E, F). From the late 20th c. to the present times in the estuary section of Krasna river 

there were no water reservoirs or mills, and its course was similar to that from the late 

18th c. – upstream of the estuary Krasna river turned west and came only by one riverbed 

to the Czarna Konecka river downstream of Wąsosz (Fig. 2G, H) [4]. 
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The changes visible on the maps have been verified in the field (Fig. 1). 

The “Ryzyko” site is located on the edge of the Pleistocene terrace cut by the river, not 

far upstream of the fork of the course visible on the old maps (Fig. 1). The profile reveals 

sand-gravel alluvium, cross bedded in which the podzolic soil has developed in the top 

[5]. The alluvium can be separated into two members: lower – gravels and sands (I) and 

upper - sands (II). In the upper, aggradational member there are alternating thicker and 

finer sands, which indicates that they were accumulated by braided river. 

The “Korzeń” site is located just near the estuary of Krasna river to Czarna Konecka river 

(Fig. 1). In the outcrop, two cut and fill of alluvium are visible in one morphological level 

[5]. Older, on the left side, are built by cross-bedded, medium and coarse sands, which 

can be interpreted as channel alluvium of the braided river, building a Pleistocene terrace 

at the confluence of Krasna river and Czarna Konecka river. The younger cut and fill is 

connected with the oxbow lake [6], undercutting the Pleistocene terrace, which was 

completely filled with variously sedimentary facies - fine and medium sands with layers 

of coarse sands and silty sands, which probably corresponds to the variable sedimentation 

conditions referring to the size of the flood. On the right side of the exposure, there are 

also visible point bar sediments (coarse and medium sands) with inclined bedding, which 

indicates the lateral migration of the riverbed before its cut off [5]. In the sediments of 

this younger cut and fill artifacts related to human activity have been found - slags, brick 

fragments and burned sandstones, which indicates that it is the Subatlantic deposits from 

the period of operation of riverside forges. 

The “Ogień” site is located at the entrance to the former Krasna’s river bed running north. 

It was filled from the mid-twentieth century (Fig. 1) in several phases (Fig. 3). Then, 

sediments of various grain sizes were deposited. At the bottom of the profile there are 

fine sands (Mz = approx. 4.2 phi, δ = approx. 1.5). Above, in the first phase of filling, 

cross-bedding sands were accumulated, which initially narrowed the cross-section of the 

oxbow lake/canal, and later "plugged in" (neck) the inlet to it. In the upper half of the 

profile there are numerous slags and large boulders, probably parts of the old channel 

reinforcements that line the sill gutter, on the right side transformed by man (vertical trace 

of the dig?). The gutter was filled with medium and fine sands. 

 

DISCUSSIONS 

The changes in the Krasna’s course, identified during the analysis of cartographic sources, 

were related to the development of the Old-Polish Industrial District. The largest of them 

were marked in the estuary section in which they were verified in the field. Relief and 

sediments in the outcrops correspond to the changes visible in the cartographic view, but 

detailed field studies allowed for the extension and deepening of the conclusion drawn 

from the analysis of old maps.  

Podzolic soil in the “Ryzyko” profile shows that the surface of the terrace was not 

disturbed by man and is preserved in the natural state, so anthropogenic changes in the 

place of the fork of the course (on the "bend") were limited only to the flood plain and 

did not "enter" the terrace. 
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Figure  3. Ogień profile. A – artifacts, B – Fractions: 1-gravel,  

2-coarse sand, 3-medium sand, 4- fine sand, 5-silt and clay 

The western course of Krasna river downstream of the bend seems to be a natural course 

of the river, as indicated by two cut and fill of alluvium (the Pleistocene and Subatlantic 

with metallurgical artifacts) found at the “Korzeń” site. At the same time, between 

contemporary Krasna river and a fragment of the high terrace (7.5-7.0 meters above river 

level) and dune complex [7], where Wąsosz village are located, there is a relatively wide 

zone of the flood plain with well preserved in the relief oxbow lakes visible on the DEM 

(Fig. 1). This zone from the east is limited by a clear embankment, probably a bank of 

pond visible here in the map from 1859 (Fig. 2B). This pond stretched from the causeway 

to the edge of the terraces in the east and had an elongated shape with an N-S axis. The 

inlet to this pond was located at the “Ogień” site, whereas the outflow from it was 

artificially dug by narrowing in the high terrace. This analysis compels us to change the 

geomorphological map in this area [7] [8], because this fragment of the terrace was 

marked on it as natural, the Holocene. The construction of the pond, the outflow dug and, 

preserved in fragments, the embankments blocking the Krasna’s flow westward (Fig. 1) 

were connected with the operation of a water forge in Wąsosz from 1492 (the first 

mention), that was destroyed in the Swedish Deluge, and rebuilt as a blacksmith workshop 

in 1662-74, and later in the 19th c., operating as anaxe workshop. In 1850, a second 
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blacksmith workshop was created in the village. The development of industry caused a 

considerable growth of Wąsosz and nearly doubling the number of inhabitants in the years 

1827-1880, so that in 1907 the village had 523 inhabitants. There was also a rolling mill 

in the village [2]. In the following years a gradual collapse of the industry followed, which 

was reflected in the map from 1913, where only a small pond located on the Krasna’s 

“bend” is visible, which indicates the advanced process of silting this reservoir. Probably, 

the fine-grained layer (clay-coated fine sands) of lake sediments occurring in the lowest 

part of the “Ogień” site is the trace of this reservoir. The confinement and the creation of 

a sandy inlet trough to the channel formerly supplying the pond took place in 1915-1944 

(Fig. 3D-F), which referred to the collapse of the plow iron blacksmith and turpentine 

workshop in 1936 or 1937, and later to the demolition of buildings and liquidation (in 

1943) of the ghetto created here [2]. After the war, Krasna river returned to its natural 

westward course (Fig. 3G-H). 

 

CONCLUSIONS 

The results of study in the Krasna river valley indicate the huge research potential of the 

cartographic-geomorphological method, currently used to a minimal extent 

[4][9][10][11]. The analysis of the course of the Krasna riverbed and closer recognition 

of the estuary section allowed the determination of the river course from the 18th century 

to the present day. Field verification of cartographic data enabled capturing and proper 

interpretation of the record contained in the morphology and geological profiles of the 

flood plain. This allowed to specify and improve the origin of forms marked on the 

geomorphological map. Applying the Doctrine of Uniformity (Uniformitarianism) 

enableda reference of the results to older periods which lack a cartographic view. 

In the analyzed last centuries, the main reason for the changes in the course of the Krasna 

riverbed was water driven forges and mills set up along the river. A large number of these 

factories developing in the Old-Polish Industrial Region was conditioned by favorable 

natural circumstances, such as shallow deposits of iron ore, the possibility of using water 

energy to power industrial machines and forest areas supplying charcoal used in 

metallurgy. These plants were accompanied by extensive hydrotechnical infrastructure 

(ponds, canals, windmills, etc.). In the last decades, after the fall of industrial activity 

based on hydropower, renaturalization processes began within the valley and in the 

Krasna riverbed, and the river in the estuary section returned to its natural, the Holocene 

meander belt. 
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ABSTRACT 

The paper reveals the basic laws of spatial and temporal distribution of the main 

meteorological parameters and calculated climatic parameters characterizing the 

hydrothermal regime of the Kursk region. the maps of climatic zoning of the territory of 

the region on the basis of dynamics of indicators of climatic characteristics are developed. 

Research methods were complex: analysis of scientific and reference literature, 

observation and measurement of climatic parameters in the field, the method of 

cartographic, mathematical and statistical used for processing and presentation of the 

materials. 

 

Key words: climate, hydrothermal regime, climatic zoning,  

 

 INTRODUCTION 

Assessment of current and forecast expected climate change is one of the priority 

problems in the earth Sciences. Recent developments are taking place at both the global 

and regional levels. The dynamics of such climatic parameters as temperature and 

precipitation determine the conditions of landscape change. Of particular interest is the 

dynamics of hydrothermal parameters. The study of spatial and temporal variability of air 

temperature and precipitation is of great importance for the development of regional 

scenarios of future climate change and for solving a number of practical problems related 

to the rational use of agro-climatic resources. 

Meteorological observations in the Kursk region are carried out on the territory of all 

landscape areas. However, despite the fact that the climate and landscapes of the Kursk 

region themselves are studied and described quite well, in the works on landscape studies 

mainly still used climatic characteristics of half a century ago. In recent years, studies 

have been conducted on the climate of landscapes, but in the Kursk region such studies 

were not.  

Modern climate changes in the forest-steppe zone do not lead to a significant 

transformation of the landscape structure of the territory. What determines the stability of 

forest-steppe landscapes to the changes. Therefore, the assessment of the impact of 

climate change on the landscape structure of the region is relevant and is not only 

theoretical, but also of practical interest. 
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STUDY REGION, OBJECTS, AND METHODS 

The work is based on the statistical data of climatic changes in forest-steppe landscapes 

of Kursk region for 1950-2016 from the funds of the Central black earth Department for 

Hydrometeorology and environmental monitoring. In the course of the research the 

following methods were used: the method of field research, studies were carried out at 

key sites of the Kursk biosphere station of the Institute of geography of the Russian 

Academy of Sciences; the method of mathematical modeling and statistical processing, 

including a set of methods of numerical data processing. Mathematical and statistical data 

processing was carried out with the help of statistical analysis software package MSExel;. 

the method of remote sensing (aerospace method), provides a comprehensive view of the 

landscape structure and allows you to track changes in the components of the biosphere. 

  

RESEARCH RESULT 

Kursk region is located in the middle latitudes of the temperate zone in the center of the 

East European plain, on the South-Western slopes of the Central Russian upland, within 

the forest-steppe zone. the region has long had favorable conditions for the growth of both 

forest and steppe vegetation. Currently, most of the region is plowed and occupied by 

crops. Forest-steppe communities are fully dependent on natural climatic and 

meteorological conditions on the one hand, and long-term anthropogenic impact on the 

other hand. Now about the forest-steppe landscapes of Kursk region can be said in the 

past time, because they are almost unchanged preserved in an area of less than 1% of the 

territory (reserve, natural monuments). In 1935, the Central Chernozem reserve was 

created on the territory of Kursk region. Professor V. V. Alekhine. He currently has six 

divided sections: Musketeers, Cossack, Bukreeva the Barm, Barkalova the Scene, the 

Floodplain of the Psel river and covers an area of over 5 hectares, the Reserve is a 

benchmark of landscapes forest-steppe. In General, in the region we have a complex 

mosaic of landscape formations: not changed by man landscapes( protected areas); poorly 

changed by man landscapes, preserving the ability to restore the original structure; (forest 

tracts of natural and anthropogenic origin, deposits, steppe pastures, dumps with a newly 

formed ecosystem); irreversibly changed by man landscapes (quarry-dump complexes, 

agricultural land, land with a high degree of development of ravine erosion, land 

settlements, etc.) [5]. 

According to the peculiarities of the main climatic features (temperature, air humidity, 

amount of precipitation), the climate of Kursk region is moderately continental, the main 

differences of which are: a large annual temperature amplitude; a relatively long 

moderately cold winter with a stable snow cover and blizzards; Sunny, warm, sometimes 

hot and dry summers; the predominance of summer precipitation over winter [1,10] . 

For modern forest-steppe landscapes characterized by periodic drying of oak trees, which 

is a consequence of sharp deviations of climatic factors from the average long-term 

values. According to fgbi "Central Chernozem UGMS" such dangerous 

hydrometeorological phenomena as soil and atmospheric droughts were repeatedly 

observed in most of the region in the third decade of July-the first decade of August. 

Subsequently, extremely low winter temperatures contribute to a significant weakening 

of trees [2]. 

The study of climate change focuses on two main elements-temperature and moisture. 

Meteorological stations of Kursk region located in the North (ponyri); in the East (Tim): 
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in the South (Oboyan); in the West (Rylsk) and in the center of the region (Kursk) were 

chosen for the analysis of changes in climatic parameters. 

Air temperature is one of the most important elements of climate. The main characteristics 

of the temperature regime are the average annual and average monthly air temperature. 

According to “ Central Chernozem UGMS” in recent years there has been an increase in 

average annual temperatures and average temperatures of many months. The highest 

growth was recorded in the cold half of the year. The average annual air temperature has 

increased by 0.6-0.8 ºC since the mid-20th century at all stations. Long-term average air 

temperature of the winter months over the past decade, exceeding the multiyear average. 

The winter months have become warmer by 1-1.5 ºC. So in the Kursk region there is a 

tendency of growth of average annual temperatures, mainly due to the winter months[7]. 

 
Figure 1. Change in average annual temperature 

After analyzing the annual average of the temperature regime in the Kursk region, 

revealed that these figures are significantly above the average. The long-term average air 

temperature has changed significantly in the winter. The trend of changes in average 

annual temperatures during the study period was positive throughout the region. The 

greatest growth has been observed since the 90s [7] (figure 1). 
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The dynamics of changes in annual and seasonal precipitation within the Kursk region in 

the period 1950-2015 revealed the following features. In most of the region, the trend in 

precipitation was positive during the study period. Geographically within the region, the 

West remains the most humid, while the East is less humid [7] (figure 2). 

 

 
Figure 2. Change in average annual precipitation 

Having analyzed the dynamics of changes in precipitation in the forest-steppe landscapes 

of the Kursk region for the period from 1950 to the present time, multidirectional trends 

in the dynamics of seasonal indicators are also revealed. So the main rise of winter 

precipitation occurred in 1965-1970 years. The amount of precipitation in winter over the 

past decade has been unstable, as evidenced by the cyclical power of snow cover, its 

density and water content. According to observations, the last decade was not marked by 

a sharp change in the power of snow cover, despite the frequency of warm and cold 
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winters. The number of winters with low snow storage has increased to a greater extent 

[3]. 

A significant contribution to the increase in the total amount of precipitation is made by 

precipitation of the warm period. A characteristic feature of the changed moisture was an 

increase in the probability of precipitation. The number of days with heavy rains has 

increased [4, 9]. 

Dangerous hydrometeorological phenomena such as droughts and dry winds have been 

repeatedly recorded in the region. According to the "Information about hazardous natural 

hydrometeorological phenomena observed in the territory of the activities of the "Central-

chernozemnoe UGMS" similar phenomena have been observed in most parts of the region 

in the 3 decade of July – 1 decade of August. That is, the duration of dry periods of 2-3 

decades by the beginning of the 21st century increases, which can adversely affect 

vegetating plants and lead to episodic soil and atmospheric droughts. Also in the studied 

period since 1996 there has been an increase in days with severe heat. Fire danger was 

recorded on more than 70% of the territory in the beginning of 2000 and of course in 

2010.[6, 8] Adverse effects of climate change may affect the trend of increasing the 

frequency of dangerous hydrometeorological events. 

 

SUMMARY 

On the territory of the Kursk region at the turn of 20-21 centuries manifested warming. 

The average annual temperature is much higher than the average long-term data. This is 

primarily due to the steady increase in temperature, mainly due to the winter months. 

With regard to moisture, there was no clear trend. The increase in moisture is provided 

due to the growth of heavy rain.The negative effects of climate change may be reflected 

in the trend of increasing the frequency of dangerous hydrometeorological events. Trends 

in the main climate parameters in the second half of the twentieth century persisted in the 

first years of the new century. 
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ABSTRACT 

Uranium prospecting and mining were carried out in Bulgaria in the period of 1946-1992, 

when approximately 48 uranium deposits were discovered and exploited on the country`s 

territory. In the years of active uranium mining, 18 000 km of boreholes were conducted 

during the exploration-exploitation works. At the same time, in a number of uranium 

mining sites, the environment situation was more sustainable before the cessation of this 

activity. This is due to the fact that no uncontrolled drainage of mine waters has been 

observed to pollute rivers, groundwater and soils. After cessation of the mining and 

deactivation of the drainage pumps, at number of mines a rise in the groundwater level 

had been observed followed by discharge of mine water from the boreholes forming 

surface ponds with uranium-contaminated water. The present study considers the process 

of infiltration of uranium through the unsaturated zone beneath 8 of these ponds. For this 

purpose simulation models were performed using HYDRUS-1D software, estimating the 

cumulative amount of uranium intruded in the vadose zone and its concentrations in the 

soil profile at different time periods. 

 

Keywords: uranium, HYDRUS-1D, simulation models, vadose zone 

 

INTRODUCTION 

The uranium-mining industry in Bulgaria started operation in 1946 in Buhovo, near the 

city of Sofia. It was carried out by Soviet-Bulgarian company and from 1956 by the 

Bulgarian state owned company “Redki Metali”, with the complicity of Soviet 

consultants. Approximately 48 uranium deposits were discovered and exploited [1], all 

concentrated in the southern and western regions of the country. Initially the ore 

extraction was performed by underground galleries and since 1979 in-situ leaching by 

sulfuric acid has been also used [2]. In the years of active uranium mining, 640 km of 

adits and 18 000 km of boreholes were conducted during the exploration-exploitation 

works [3]. The produced uranium was exported to the former USSR, first in the form of 

ore, and after the release of the enrichment factories in Buhovo and Eleshnitsa, as a 

concentrate. In return of the export, Bulgaria received nuclear fuel for Kozloduy Nuclear 

Power Plant. In 1992, uranium mining and milling industry in Bulgaria were closed down 

by Decree No. 163 of the Council of Ministers of the Republic of Bulgaria, which defined 

the procedure for development of liquidation plans, their approval and the procedure for 

funding from the national budget [4]. Although almost no preventive measures were 

implemented during the whole period of mining for the environmental protection [5], in 

a number of uranium mining sites, the environment situation was more sustainable before 
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the cessation of this activity. This is due to the fact that no uncontrolled drainage of mine 

waters had been observed as to pollute rivers, groundwater and soils. After cessation of 

the mining and deactivation of the drainage pumps, a rise in the groundwater level had 

been observed at number of mines followed by discharging of mine water from adits and 

boreholes forming surface ponds with uranium-contaminated water (Figure 1). The 

present study considers the process of infiltration of uranium through the unsaturated zone 

beneath some of these ponds. For this purpose simulation models were performed using 

HYDRUS-1D software. 

 

 
Figure 2. A. Inclined artesian borehole – Gabra uranium mine; B.  

The pond formed by adit 93 – 5th shaft uranium mine 

METHODS AND MATERIALS 

Study objects 

In order to assess the current ecological impact of the discharged mine water, archive 

information was reviewed and systematized and 113 adits and boreholes which were 

reported for presence of leakage were identified. Of these, 40 have been selected, situated 

on the territory of Southern Bulgaria, on which a field investigation was carried out 

including on-site measurement of their flow-rates and some physical-chemical variables 

[6]. Archive information about the contents of uranium in the outflowing water has been 

provided by the National Center of Radiobiology and Radiation Protection. As a result of 

the field activities eight surface ponds formed by mine water are selected for the purpose 

of the present study. They are situated in the range of eight different uranium mines: 5th 

shaft (Seslavtsi deposit), Gabra, Struma (Simitli deposit), Trilistnik, Debar, Madrets, 

Vladimirovo, Sborishte (Figure 2). 

Physical-chemical variables in the water such as temperature, pH, conductivity and 

dissolved oxygen were measured in-situ by YSI Professional Plus multiparameter meter. 

Soil samples for grain-size distribution analyses were taken and analyzed in the laboratory 

of “Aqua Terra Consult” Ltd. The particle-size data has been used for calculation of the 

hydraulic parameters of the soil profile. Information about the distribution coefficient Kd 

(Table 1) characterizing the soil-solution exchange kinetics which is used to predict 

radionuclide–soil interaction and subsequent radionuclide transport in the soil [7] was 

obtained by the National Center of Radiobiology and Radiation Protection [1]. 
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Figure 2. Uranium mines selected for the study (names according to Council of Ministers Decree  

№74 of 1998 [8]): 1 – 5th shaft, 2 – Gabra, 3 – Struma, 4 – Trilistnik,  

5 – Debar, 6 – Madrets, 7 – Vladimirovo, 8 – Sborishte. 

Table 1. Characteristics of the studied objects 

Uranium mine 
Selected 

adit/borehole 

Flow-

rate, l/s 

Pond 

area, m2 

Pond 

depth, m 

Uranium 

concentration, 

mg/l 

Kd, l/kg 

5th shaft Adit 93 18.50 3486 0.50 1.309 36 

Gabra 

Inclined 

artesian 

borehole 

0.03 463 0.60 0.040 98 

Struma 
Artesian 

borehole 
<0.01 106 0.10 0.005 76 

Trilistnik 
Artesian 

borehole 
<0.01 86 0.20 0.044 3255 

Debar 
Artesian 

borehole 
<0.01 629 0.20 0.088 98 

Madrets 
Artesian 

borehole 
0.01 329 0.50 0.014 191 

Vladimirovo 
Artesian 

borehole 
0.01 12482 0.50 0.061 83 

Sborishte 
Artesian 

borehole 
0.50 80 0.05 0.299 779 

 

HYDRUS-1D CODE 

Simulation vertical profile models were performed using HYDRUS-1D software, 

estimating the cumulative amount of uranium intruded in the vadose zone and its 

concentrations in the soil profile at different time periods. The program HYDRUS-1D 

numerically resolves the advection-dispersion equation on the basis of the solution of the 

partial differential equation of Richards, which describes the water flow in a variably 

saturated porous medium [9]. Richards’ equation is often comprehensively represented 

by means of the van Genuchten-Mualem model. Resolving this equation requires the 

knowledge of two nonlinear functions, namely the soil water retention function and the 
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hydraulic conductivity function [10]. Hence, the following so-called hydraulic parameters 

which describe those characteristic functions need to be known: residual (θr, L
3 L-3) and 

saturated water content (θs, L3 L-3); α [L-1] and n [-], which are empirical constants 

defining the shape of the curves; and saturated hydraulic conductivity (Ks, L T-1). The 

hydraulic parameters were determined for each individual soil sample on the base of 

pedotransfer function analyses using the ROSETTA program incorporated in the 

HYDRUS-1D. 

Modelling schematization 

One vertical profile model was implemented for each of the selected objects. The 

schematization is in accordance with the field observation data using the information on 

the soil profiles depth (100 cm), the archive data, the results from the grain-size 

distribution analyses and the uranium decay constant. The upper boundary condition was 

set as specified pressure head (corresponding to the water level of the pond), and the 

lower boundary condition was set as free drainage. The total time for the simulations was 

set to 3650 days (10 years). 

 

RESULTS AND DISCUSSION 

The results from the model simulations are presented as uranium concentration in the soil 

profiles at three different depths (at 25, 50 and 100 cm) over time (Figure 3) and as 

comparison between the cumulative surface and bottom solute flux – the amounts of 

uranium that intruded the vadose zone and that passed through the bottom of the model 

profile (at depth of 100 cm) (Table 2). 

Relatively fast migration of the uranium is observed in most of the objects and within the 

time of the simulation its concentration in the infiltrating water passing through the 

bottom of the model profile reaches the concentration value of the surface pond water. 

The best example is at Gabra where the maximum concentration front reaches the bottom 

after only 71 days. Quite different is the situation in Trilistnik, where the uranium needs 

630 days to reach the depth of 25 cm and does not reach the next observation depth (50 

cm) within the simulation period. Moreover, after 10 years the uranium concentration at 

25 cm is only 0.003 mg/l compared to 0.044 mg/l in the pond. 

Comparing the cumulative flux of uranium at the surface and the bottom of the model 

expressed as retention ratio (Table 2), it is clearly visible that in most of the profiles the 

major part of the uranium passes through the soil profile freely. It is again the most 

distinguished case in Trilistnik, where 100 % of the uranium amount entering the vadose 

zone is retained before reaching the bottom of the profile. 

Considering the above presented results it can be concluded that in all objects except 

Trilistnik the uranium migrates almost unhindered through the upper 1 m of the 

unsaturated zone and more detailed simulation is needed with obtaining of soil samples 

from greater depths – at best to the groundwater level in the area. 
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Figure 3. Uranium concentration in the soil profiles (at depths of 25, 50 and 100 cm) over time 
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Table 2. Cumulative surface and bottom uranium flux in the model soil profile 

Uranium 

mine Pond formed by 

Surface uranium 

flux, mg/cm2 

Bottom uranium 

flux, mg/cm2 

Retention 

ratio, % 

5th shaft Adit 93 155.91 148.82 4.6 

Gabra Inclined artesian borehole 126.43 125.84 0.5 

Struma Artesian borehole 0.62 0.56 9.2 

Trilistnik Artesian borehole 1.84 0.00 100.0 

Debar Artesian borehole 4.02 2.73 32.1 

Madrets Artesian borehole 0.53 0.15 71.1 

Vladimirovo Artesian borehole 6.87 6.11 11.0 

Sborishte Artesian borehole 528.73 493.96 6.6 

 

CONCLUSION 

Based on field investigations, archive data and laboratory analyses, eight soil profile 

numerical models were performed. The total time of the simulation was set at 10 years 

and from a numerical point of view, all the models had minimal relative errors in the 

water mass balance of the entire flow domain. 

The obtained results showed that at almost all of the studied objects the uranium is 

migrates almost unhindered through the upper 100 cm of the unsaturated zone and the 

maximum concentration front reaches the bottom of the profile within the simulation 

period. The exception is in Trilistnik where the major part of the uranium amount is 

retained in the upper 25 cm. 

Further investigations with collecting of soil samples from greater depths are needed for 

performing of more detailed simulations in order to assess more precisely the migration 

of the uranium in the vadose zone beneath the selected ponds. 
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ABSTRACT 

In Devedamı area, Central Anatolian Ophiolites (CAO) are represented by Late 

Cretaceous massive hornblende gabbroic rocks, which contain hornblende, plagioclase 

and clinopyroxene in a holocrystalline granular and rarely holocrystalline porphyric 

texture.  Mineralogical analyses show that the brown-green amphiboles are 

magnesiohornblende in composition.  Geothermobarometer calculation suggests that the 

amphibole was possibly crystallized from a water-rich magma (H2O melt: ~5.41 wt.%), 

with ∆NNO 1.57-2.34 and logfO2   (-13.59  -  -13) in ~2.5 km oceanic depth . 

 

Keywords: Hornblende gabbro, mineralogy, ophiolite, CACC, Turkey  

 

INTRODUCTION 

The geological features of several typically east-west oriented of the suture zones across 

Turkey (Figure 3) exhibit the development of the Late Triassic-Late Cretaceous terranes 

of the Eastern Mediterranean (Turkey, Cyprus and Syria), which is  significant in 

understanding the Neotethyan development of the area [1].  

Central Anatolian Ophiolites (CAO) are represented by isolated outcrop of upper mantle 

rocks, massive gabbro, plagiogranites, sheeted dykes, volcanic rocks and epi-ophiolitic 

cover [2] in the Central Anatolian Crystalline Complex (CACC[3])  .  In present study, 

new mineralogical data of amphibole is presented from massive hornblende gabbro at 

Develi and Devedamı (Ankara, Turkey) area (Figure 3, 2), which occur as representative 

of CAO. 

 

MATERIAL & METHODS 

Thirty petrographic thin sections were studied under the microscope to determine 

composition and texture.  Polished sections (25*46 mm) of representative rock samples 

were made at the thin-section Laboratory of MTA-Ankara.   Polished slides were coated 

with carbon and then analyzed at the Electron Microprobe Laboratory of McGill 

University, Montreal, Que´bec, Canada.  Mineral analyses were performed on a JEOL 

JSM35 Electron Microprobe running Link QX2000 energy dispersive analytical software. 
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Figure 3: Location of the study area and major tectonic units of Turkey [1].  

PETROGRAPHY& MINERAL CHEMISTRY 

Major constituents are plagioclase, amphibole and pyroxene in holocrystalline granular, 

and rarely holocrystalline porphyric texture.  Brown-green amphibole forms mostly as 

subhedral phenocrysts and is locally altered to calcite and chlorite.  The colourless-light 

yellow pyroxene occurs as relict at the core of the amphibole.  The plagioclase occurs as 

subhedral to anhedral phenocrysts, with some zoning texture.  

Result of the microprobe analyses (Table 2) show that the amphiboles are of calcic group,  

(Ca + Na)B ≥ 1 and  Na < 0.5 ), according to the classification of [4]  and 

magnesiohornblende, in composition (Figure 5).  Mg# no in the samples is high, up to 

0.81. 

   

 
Figure 4: A geological map of the study area [5]. 
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Table 2: Chemical analyses of the representative amphiboles 
Sample 1-1hb 1-2hb-a 1-2hb-b 1-3hb-a 1-3hb-b 2-1hb 2-2hb 3-1hb 3-2hb 4-1hb 4-2hb 5-2hb 

SiO2 49.330 49.630 50.160 49.880 50.080 50.860 50.260 51.690 49.350 49.750 50.920 48.640 
TiO2 0.840 0.610 0.530 0.760 0.620 0.530 0.640 0.440 0.590 0.630 0.390 0.890 

Al2O3 5.750 5.010 4.780 5.130 5.270 4.820 5.660 3.590 5.880 5.210 4.390 6.400 
Cr2O3 0.000 0.090 0.140 0.110 0.060 0.140 0.120 0.160 0.060 0.060 0.090 0.050 
Fe2O3 4.263 4.531 4.402 3.723 3.980 4.080 3.200 5.815 6.686 3.083 6.498 5.903 
FeO 9.344 10.193 9.309 9.610 9.229 7.879 8.700 6.728 7.934 11.036 7.073 8.698 
MnO 0.220 0.220 0.250 0.210 0.220 0.240 0.190 0.190 0.230 0.220 0.200 0.220 
MgO 14.610 14.230 14.900 14.920 15.040 16.000 15.600 16.020 14.460 14.290 15.680 14.200 
CaO 12.410 12.510 12.470 12.520 12.440 12.610 12.690 11.770 11.800 12.740 12.010 11.920 

Na2O 0.650 0.470 0.570 0.670 0.720 0.540 0.680 0.530 0.820 0.590 0.660 1.000 
K2O 0.220 0.200 0.150 0.200 0.200 0.150 0.180 0.070 0.220 0.170 0.100 0.220 
Sum 97.637 97.694 97.661 97.733 97.859 97.849 97.921 97.003 98.030 97.779 98.011 98.141 

Formula on the basis of 13 cations (Leake et al 1997) 

 

 

 

 

 
 

  

  

Si 7.147 7.217 7.259 7.217 7.224 7.285 7.211 7.431 7.113 7.230 7.290 7.029 
AlIV 0.853 0.783 0.741 0.783 0.776 0.715 0.789 0.569 0.887 0.770 0.710 0.971 
Tsite 8.000 8.000 8.000 8.000 8.000 8.000 8.000 8.000 8.000 8.000 8.000 8.000 
AlVI 0.129 0.076 0.075 0.092 0.120 0.098 0.168 0.040 0.112 0.123 0.030 0.119 

Ti 0.092 0.067 0.058 0.083 0.067 0.057 0.069 0.048 0.064 0.069 0.042 0.097 
Cr 0.000 0.010 0.016 0.013 0.007 0.016 0.014 0.018 0.007 0.007 0.010 0.006 

Fe3+ 0.465 0.496 0.479 0.405 0.432 0.440 0.346 0.629 0.725 0.337 0.700 0.642 
Mg 3.156 3.085 3.215 3.218 3.234 3.416 3.337 3.433 3.107 3.096 3.346 3.059 

Fe2+ 1.132 1.240 1.127 1.163 1.113 0.944 1.044 0.809 0.956 1.341 0.847 1.051 
Mn 0.027 0.027 0.031 0.026 0.027 0.029 0.023 0.023 0.028 0.027 0.024 0.027 

Csite 5.000 5.000 5.000 5.000 5.000 5.000 5.000 5.000 5.000 5.000 5.000 5.000 
Ca 1.926 1.949 1.934 1.941 1.923 1.935 1.951 1.813 1.822 1.984 1.842 1.845 
Na 0.074 0.051 0.066 0.059 0.077 0.065 0.049 0.148 0.178 0.016 0.158 0.155 

Bsite 2.000 2.000 2.000 2.000 2.000 2.000 2.000 1.961 2.000 2.000 2.000 2.000 
Na 0.109 0.082 0.094 0.129 0.124 0.085 0.140 0.000 0.052 0.150 0.025 0.126 
K 0.041 0.037 0.028 0.037 0.037 0.027 0.033 0.013 0.040 0.032 0.018 0.041 

Asite 0.150 0.119 0.121 0.166 0.161 0.112 0.173 0.013 0.092 0.182 0.044 0.166 
Mg/Mg+Fe2+ 0.736 0.713 0.740 0.735 0.744 0.784 0.762 0.809 0.765 0.698 0.798 0.744 

 
                    Physical-chemical conditions*  

T (°C) 767.14 745.72 742.55 755.42 755.06 748.08 768.11 711.62 758.93 753.34 728.27 779.12 

uncertanty 

(σest) 

22 22 22 22 22 22 22 22 22 22 22 22 

P (MPa) 78.828 66.029 62.042 67.586 69.665 61.891 76.070 46.067 80.786 69.313 55.729 92.088 

uncertanty 

(Max error) 

8.671 7.263 6.825 7.434 7.663 6.808 8.368 5.067 8.886 7.624 6.130 10.130 

oceanic depth 

(km) 

2.781 2.330 2.189 2.385 2.458 2.184 2.684 1.625 2.850 2.446 1.966 3.249 

∆NNO 1.6979 1.7141 1.8994 1.7967 1.8524 2.1596 1.9336 2.3427 1.7916 1.6276 2.2291 1.5728 

logfO2 -12.891 -13.3747 -13.2661 -13.065 -13.0167 -12.8756 -12.635 -13.5872 -12.983 -13.2814 -13.283 -12.743 

uncertanty 

(σest) 

0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 

H2Omelt 

(wt.%) 

5.7044 5.5762 5.3513 5.2809 5.3838 5.1937 5.6466 4.6064 5.6635 5.7488 4.9188 5.7387 

uncertainty* 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 

*: [6] 

 
Figure 5: Nomenclature of the amphiboles [4]. 
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DISCUSSION AND CONCLUSIONS 

Result of Mineral chemistry shows that the brown-green amphibole in the ophiolitic 

gabbro is magnesiohornblende in composition, with high Mg# (up to  0.81).   The 

occurrence of widespread hornblendes in the samples indicate high PH2O conditions in the 

magma [7], and high melt Ca/(Ca+Na) ratios [8].  Oxygen fugacity is important in 

controling the liquidus temperature, melt and crystals composition [9].  The samples have 

∆NNO 1.57-2.34 and log f O2   (-13.59  -  -13).  Pressure estimates suggest a crystallisation 

depth in the ocean, ranging from 1.6 km to 3.2 km, with an average of 2.5 km. 
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ABSTRACT 

In the 20th and 21st c. the Sielpia water reservoir was silted several times. The reasons for 

this were the progressive bed erosion caused by the disappearance of the anthropogenic 

small-scale water retention system and repeated catastrophic discharges caused by dams 

destructions. At that time it came to the significant environmental changes. 

 

Keywords: Sielpia water reservoir, flash floods, erosion, silting 

 

INTRODUCTION 

The Sielpia water reservoir (55 ha) is located on the Czarna Konecka river (central 

Poland), which drainage the north-western margin of the Holy Cross Mountains (Fig. 1). 

It was constructed at the beginning of the 19th century and for about 100 years it was used 

as an industrial pond of the metallurgical plant [1]. In the 30s of 20th c., the dyke dividing 

the pond has been destroyed during floods1. This destruction may have been due to the 

neglect of the hydrotechnical infrastructure after the collapse of the local ironworks in 

1921 and the progressive silting of the reservoir (water overflow due to reduction of the 

pond capacity). The disappearance of the anthropogenic small-scale water retention 

system (small ponds) on the river near Piekło village [2], [3] between 1915 and 1938 [4] 

may have been conducive to the process of silting of Sielpia water reservoir at that time. 

The Sielpia water reservoir was rebuilt in the 60s of 20th c. Since that time, it has been 

silting again as a result of e.g. anthropogenic flash floods caused by breakdowns of dams 

(Fig. 2) on Czarna Konecka river [5], [6], [7], [8]. In the 80s, part of the muds from the 

bottom of the pond were replaced by sand (maintenance works)1. Obtained ecological 

condition of reservoir did not last long, because its silting was progressed. Due to the 

unrepaired dam in Małachów (destruction in 1993) an increase of bank and bed erosion 

(Fig. 3), rate and size of bedload transport in the river and accumulation in the pond 

occurred [9]. As a result of these processes, the area and capacity of the Sielpia water 

reservoir has decreased [8], [10] and it is very shallow (Fig. 4). 

 

 

 

1 http://konecki24.pl/2015/08/02/ps-60263-pikantna-historia-zalewu-w-sielpi-na-wodzie-pisana/ 
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Figure 1. Location of Sielpia water reservoir on Digital Elevation Model

2
 

METHODS AND AIM OF STUDY 

Historical data, cartographic materials, field measurements (morphometric, bathymetric) 

and laboratory research (sediment grain-size analysis by sieve method, Folk and Ward’s 

distribution parameters counting and graphic presentation by GRANULOM program of 

A. Walanus [11], [12]) made it possible to determine the causes, a conditions and a rate 

of silting of the Sielpia water reservoir (Polish Uplands) in 20th and 21st centuries. 

 

RESULTS 

The effects of progressive headward erosion and catastrophic discharges from the 2nd half 

of the 20th century were inventoried in the section of the Czarna Konecka valley floor 

downstream of Janów (Fig. 2): undercuts of river banks, an incision of the riverbed, 

confined meanders (Fig. 3), transformation of some floodplain section into a terrace, 

erosion forms on the floodplain, very coarse deposits of cut-and-fill and alluvial covers 

in the valley floor [6], [7], [8]. They document the disappearance of a significant part of 

the sediments in the riverbed zone. The river probably transported the missing deposits 

to the estuary section (downstream of Piekło village) and to the pond at Sielpia (Fig. 2). 

This is indicated by bathymetric measurement results, which show that near river mouth 

into the reservoir depth of lake usually doesn't exceed 50 cm and there are shallows (Fig. 

4). An inland delta was created there [7], [8], consist of sandy material, which is also in 

river bank undercuts profiles upstream of Sielpia. 

 

 

2 http://mapy.geoportal.gov.pl/imap/ 
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Figure 2. Destructions of dams on the 13 km section of the Czarna Konecka river valley upstream of the 

Sielpia reservoir and effects of the disappearance of the anthropogenic small-scale water retention system 

(Janów-Sielpia section) in the 20th c. 

 

 
Figure 3. Effects of progressive erosion and catastrophic discharges in the riverbed 

1 - river level lowering relative to the ruins of the former dam at Małachów, 

2 - confined meanders downstream of Janów 
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Figure 4. Shallow of the reservoir near the river mouth and the grain size and  

Folk-Ward’s distribution parameters of the top sediments of the inland delta 

CONCLUSIONS 

In the 20th and 21st centuries the Sielpia water reservoir was silted several times (probably 

in 1930s, 1980s and after 1993). The reasons for this were the progressive bed erosion 

caused by the disappearance of the anthropogenic small-scale water retention system in 

the sections of Małachów-Sielpia (probably in the 20-30s of 20th c.) and Janów-Sielpia 

(in 1993) and repeated short-time episodes of intensive transformation of the valley floor 

(catastrophic discharges) caused by dams destructions (at least 11 events). The rate of 

pond silting increased when in 1993 the length of river section without dams almost 

doubled. Since that time, there have been very clear changes of the riverbed morphology 

typical for environments with higher energy of relief. 
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ABSTRACT 

The study analyzes the temporal dynamics of water temperature in the vertical profile of 

the Besko reservoir located on the Wisłok river (upper Vistula river basin) in the Polish 

Carpathians. The data from 5-year water temperature monitoring were used in the 

analysis. Field surveys were conducted near dam of the reservoir (once a month) in the 

years 2014-2018. Measurements were carried out in the interval, every 1 m from the 

surface of water towards the bottom of the reservoir with using an electronic thermometer. 

The results of the studies showed that the Besko reservoir presents a typical for 

Carpathian dam reservoirs dynamics of thermal conditions during the year, strictly 

dependent on changes in thermal conditions of the air. Strong relations between water 

temperature and air temperature are gradually weakening along with the depth of the 

reservoir. During the summer, thermal stratification develops in the reservoir with 

vertical, several-degree temperature drop with a depth. The thermocline forms at smaller 

depths than in other large Carpathian reservoirs. In winter, reverse stratification is created 

in relation to the summer period, characterized by an increase of temperature values from 

the surface (covered with an ice) towards the bottom of the reservoir, and the difference 

in temperature values is 2-2.5°C. In autumn and spring, transitional thermal conditions 

between summer and winter periods develop which exhibiting homothermia features. In 

addition, the state of homothermia in the reservoir is also observed in the case of so-called 

warm winters. 

 

Keywords: water temperature, air temperature, Besko reservoir, Carpathians 

 

INTRODUCTION 

The dynamics of water thermal conditions in dam reservoirs have a fundamental impact 

on the course of hydrochemical processes and the development of biological life in water 

ecosystems of reservoirs [1]. Thermal conditions forming in the annual cycle in reservoirs 

also determine the thermal regime of rivers below their locations [2], [3], [4], and thus 

affect river ecosystems [5]. 

Thermal processes in natural lakes and dam reservoirs are shaped under the influence of 

external and internal factors, leading to the formation or disappearance of layers with 

different thermal characteristics in the mass of water. The temperature distribution in the 

reservoirs during the year is varied and conditioned by the dynamics of water mass being 

influenced by meteorological factors, i.e. air temperature, solar radiation, atmospheric 

precipitation, wind direction and speed causing water waving on the reservoir and by 

hydrological factors, i.e. quantitative and thermal variability of inflow and quantitative 

variability of water outflow from the reservoir resulting from the course of meteorological 

situations in a given year and from the method of water management in the reservoir [6]. 
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In the Carpathians, studies of thermal conditions in dam reservoirs have been carried out 

to a limited extent so far, taking into account the number of examined objects and the 

scope of surveys carried out. Current knowledge about the formation of thermal 

conditions in dam reservoirs is based on the research of water temperature, performed 

mainly seasonally or irregularly. It allows to capture only the general trends of water 

temperature changes in the annual cycle. The detailed characteristic of the dynamics of 

thermal conditions in the reservoir requires the collection of long-term data from 

measurements made systematically in shorter time intervals.  

The aim of the article is to present the temporal dynamics of water thermal conditions in 

the vertical profile of a mountain dam reservoir based on a long-term data set collected 

through systematic measurements (performed in a monthly time interval). 

The Besko reservoir on the Wisłok river in the upper Vistula basin was selected for the 

studies (Fig. 1). The reservoir is located in the central part of the Polish Carpathians and 

is one of a dozen of large reservoirs functioning on the rivers in this area. The effect of 

the Besko reservoir on the thermal regime of the Wisłok river was the subject of 

considerations in the publications [4] and [7]. The creation of Besko reservoir in the upper 

course of the Wisłok river has resulted in small changes in the longitudinal thermal profile 

of the river. The reservoir affects the water temperature in a short section of the river, up 

to a maximum of 20 to 30 km. The scale of the water temperatures changes in the Wisłok 

river is far smaller than observed in other Carpathian rivers downstream of larger 

reservoirs. 

 

STUDY AREA AND METHODS 

The Wisłok river is a left-bank tributary of the San river (the tributary of the Vistula river). 

The river regime, with rain, groundwater and snow feeding, is transitional between 

Western Carpathian rivers, characterised by summer floods as well as spring floods, and 

those of the Eastern Carpathians, which do not have a summer floods but a main flood in 

spring and a secondary in winter [8].  

 

 
Figure 1. Localization of the Besko reservoir within the Polish Carpathians 

The Besko reservoir dam is located at 183.9 km point of the Wisłok course. The total 

capacity of the reservoir is up to 15 million m3, its surface is 1.26 km2 at the maximum 

water level (336 m a.s.l.) and its maximum depth is 30 m. The length of the reservoir is 

approx. 5 km. The key purpose of creating the reservoir was to increase the minimum 

discharge of the Wisłok downstream from the dam. Flood protection is a secondary 
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purpose. The guaranteed outflow from the reservoir, under normal operating conditions, 

is 0.9 m3·s-1. The rate of water exchange for the Besko reservoir is 11 times per a year. 

Water temperature measurements were carried out in the vertical profile of the Besko 

reservoir located near dam (about the 15th of each month) in the hydrological years (from 

November to October) 2014-2018. The surveys were taken with an electronic 

thermometer with a plumb connected permanently to the measuring device with a 55-

metre long cable. The measurements were taken at intervals of 1 metre from the surface 

towards the bottom of the reservoir. The researches were conducted in the afternoon at 

maximum daily air temperature values. 

 

RESULTS AND DISCUSSION 

 The analysis of the mean water temperature in the vertical profile of the Besko 

reservoir and the air temperature (recorded during the water temperature measurements) 

indicates that in the annual cycle, the temperature of the water stored in the reservoir 

follows the changes in the thermal conditions of the air (Fig. 2). The very high annual 

correlation of the mean water temperature in the Besko reservoir and air temperature 

(ranges in particular years from 0.91 to 0.97) is an evidence of close relations between 

the analyzed variables. According to [6] the daily temperature dynamics of the surface 

water layer in reservoirs shows an analogy to changes in air temperature, although the 

water temperature amplitudes are smaller. An extreme values of water temperature in the 

surface layer of the Carpathian reservoirs appear during the day 2-3 hours later than the 

extremes of air temperature. The biggest differences in the water temperature in a few 

meters surface layer of the reservoir are noticeable in the afternoon, and the smallest in 

the early morning hours.  

 
Figure 2. Dynamics of the mean monthly water temperature in the Besko reservoir in relation to air 

temperature in hydrological years 2014-2018 

 The deeper parts of the Besko reservoir react more slowly to changes in the 

thermal conditions of the air than the surface layer of the reservoir, which is characterized 

by the highest temperature amplitudes in the annual cycle. The values of the mean annual 

amplitude of the water temperature (for the period 2014-2018) in the layer up to a depth 

of 2 m from the water table are 21.1-23.7°C, and in the layer up to 2 m from the reservoir's 

bottom are 8.9-14.2°C (Fig. 3). 

In the Besko reservoir during the summer (from April/May to September/October), is 

formed thermal stratifications typical for deep reservoirs of temperate climatic zone 
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(dimictic) characterized by stagnation of warmer masses of water in surface and cooler 

masses in the bottom part of the reservoir (Tab. 1). The highest temperature drop reaching 

up to approx. 4.0°C/1 m takes place at a depth of 1-2 m. This indicates that the 

thermocline occurs at smaller depths than in other large Carpathian reservoirs where the 

epilimnion and hypolimnion separating layer was observed below 2 m (from 2-4 m to 5-

6 m of the reservoir depth) [9]. This may results from the rapid rate of water exchange in 

the Besko relative to other reservoirs with a much larger capacity. In the winter period 

(January-February), with air temperature values below 0°C, an ice cover up to approx. 30 

cm thick is appeared on the Besko reservoir.  

 

 
Figure 3. The mean annual amplitudes of water temperature  

in the vertical profile of the Besko reservoir (2014-2018) 

The presence of the ice cover favors the formation of thermal stratification in the 

reservoir, which is reversed in relation to conditions during the summer period. With the 

depth, the temperature rises from approx. 0°C (under ice cover) to 2.0-2.5°C (within the 

bottom layer). In the so-called warm winters and lack of ice cover the temperature of the 

water in the entire vertical of the reservoir is close (1.5-2.5°C depending on 

meteorological conditions), and thermal conditions can be defined as a homothermic state 

similar to that observed in autumn (November-December) and spring (March), (Tab. 1). 

Appearance of homothermia in autumn and spring in reservoirs of Carpathian region is 

also confirmed by other studies [6], [9]. The analysis of the air temperature course for the 

considered area of the Polish Carpathians conducted by [10] shows the trend of an 

increase in the number of extremely warm months during a winter season in the last two 

decades. This may lead to a slow disappearance of winter thermal stratification formation 

in a deep dam reservoirs. 
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Table 1. Mean monthly water temperature (°C) in the Besko reservoir (2014-2018) 

Depth [m] NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT 

0 7.7 2.3 1.1 1.6 4.0 9.9 18.0 21.1 23.9 22.6 18.7 13.4 

1 7.4 2.3 1.3 1.8 3.9 9.1 16.6 20.3 22.5 21.9 18.1 12.9 

2 7.4 2.3 1.5 1.9 3.8 8.9 15.4 19.9 21.4 21.6 17.7 12.8 

3 7.3 2.3 1.5 1.9 3.8 8.7 15.0 19.8 20.9 21.4 17.6 12.8 

4 7.3 2.4 1.5 1.9 3.8 8.6 13.9 19.2 20.3 21.3 17.5 12.8 

5 7.3 2.4 1.6 1.9 3.8 8.3 13.1 17.2 19.5 20.6 17.3 12.7 

6 7.3 2.4 1.6 1.9 3.8 7.8 12.6 16.0 18.4 20.1 17.3 12.6 

7 7.2 2.4 1.6 1.9 3.8 7.6 11.9 15.1 17.5 19.2 17.2 12.6 

8 7.2 2.4 1.7 2.0 3.8 7.5 11.6 14.4 17.1 18.7 17.1 12.5 

9 7.2 2.4 1.7 1.9 3.7 7.4 11.4 13.8 16.4 17.8 17.0 12.5 

10 7.2 2.3 1.8 2.0 3.8 7.4 11.2 13.3 15.8 17.1 16.9 12.5 

11 7.1 2.4 1.8 2.0 3.8 7.3 11.0 12.8 15.4 16.8 16.8 12.4 

12 6.9 2.4 1.9 2.1 3.8 7.1 10.8 12.3 15.3 16.6 16.6 12.3 

13 6.8 2.4 1.9 2.1 3.8 7.0 10.5 12.0 15.1 16.3 16.5 12.2 

14 6.9 2.4 1.9 2.1 3.8 6.9 10.5 11.9 15.0 16.1 16.3 12.1 

15 7.0 2.4 2.0 2.1 3.8 6.8 10.3 11.7 14.8 15.9 16.1 12.2 

16 6.6 2.4 2.0 2.1 3.8 6.8 10.3 11.5 14.6 15.5 16.4 12.4 

17 6.5 2.4 2.0 2.1 3.8 6.7 10.2 11.3 14.5 15.0 16.3 11.6 

18 6.4 2.5 2.0 2.2 3.7 6.7 10.1 11.2 14.2 14.9 16.0 11.5 

19 6.5 2.6 2.1 2.2 3.8 6.7 9.6 10.6 14.1 14.4 15.9 11.5 

20 7.1 2.7 2.3 2.5 3.7 6.5 9.3 10.9 13.5 16.2 14.7 10.6 

 

CONCLUSIONS 

The results of 5-year monitoring of water temperature in the vertical profile of the Besko 

reservoir allow to formulate the following conclusions: 

- The Besko reservoir shows a typical for Carpathian reservoirs dynamics of the thermal 

conditions during the year, strictly dependent on changes of the air thermal conditions. 

Strong relations between water temperature and air temperature are gradually 

weakening along with the depth of the reservoir. 

- In summer, thermal stratification develops with a vertical, several degree temperature 

drop with a depth. The thermocline forms at smaller depths than in other large 

Carpathian reservoirs. In winter, an inverse stratification is created in relation to the 

summer period, characterized by an increase in temperature of water from the surface 

(covered with an ice) towards the bottom of the reservoir and the difference in 

temperature values is 2-2.5°C. In autumn and spring, transitional thermal conditions 

between the summer and winter periods are observed. These conditions very often 

demonstrate the homothermia features. The state of homothermia in the reservoir is 

also observed in the case of so-called warm winters. 

The continuation of the water temperature measurements in the Besko reservoir in the 

next years will allow to collect a longer data series and thus for a more detailed 

recognition of the temporal dynamics of thermal conditions in the considered Carpathian 

reservoir. 
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ABSTRACT 

The Aygır Gediği spring is located in the southern Turkey, 144 km to Konya province. In 

the study area, the units are of belonging to Hadim Napi and Sinatdagi Nap (Ekinlik 

Formation). At the top, there is Quaternary alluvium. The water source is discharged from 

the Lower-Middle Triassic Ekinlik Formation, which are highly fractured, cracked and 

karstic dolomitic limestone and sandstone and shale alternations.  The spring is a typical 

karstic one, which is characterized by a temperature of 13 °C, a flow rate of 2,2 m3/sec, 

a pH of 7.74-7.90 and an electrical conductivity of 155-467 µmho/cm. Feeding and 

discharge periods of the source range from January to April, and April to October, 

respectively.  The flow rates are between 2-5 m3/sec and 0,063-0,095 m3/sec during the 

feeding period and discharge period, respectively.   The dominant ions in the spring water 

are calcium, magnesium and bicarbonate, and can be classified as calcium, magnesium, 

sodium, chlorinated water based on the AIH classification (Association of International 

Hydrogeology).   According to the Schoeller diagram, water in the study area is of the 

same origin and the order of ions is rMg> rCa> rNa> K, rHCO3> rCl> rSO4. 

 

Keywords: Aygır Gediği, spring, karst, flow rate, ion 

 

INTRODUCTION  

The study area is located in the southern Turkey, ~ 164 km to Konya. The Aygır Gediği 

spring has been used for drinking and utility water, and picnic area by the local people, 

as well as domestic tourism for trecking.  Though several studies have been performed 

on general geology and mineralogy of the region [1, 2, 3, 4, 5, 6]. No studies have been 

performed on hydrogeological characteristics of the region. The region is located in the 

transition zone between the continental and Mediterranean climates. The average monthly 

rainfall in 2018 was 42.9 mm, and the average monthly temperature was 12.9 ° C.  

Units of Hadim Nappe and the Sinatdağı Nap crop out in the study area, all of which is 

covered unconformably by Quaternary alluvium. The aquifer rock is represented by 

Carboniferous fractured and cracked limestones. The spring in the region is characterised 

by existence of multiple outlets.  As expected, the discharge from the source gradually 

increases during the feeding period, and decreases during the discharge period.  The 

discharge makes two of the spring outlets dry out in the summer months. The surrounding 

area is used as promenade area by the local people.  
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GEOLOGY&HYDROGEOCHEMISTRY 

The Hadim Nappe and the Sinatdağı Nappe are crop out in the region, where the 

Quaternary alluvium is found at the top (Figure 1). The Late Cretaceous ophiolites and 

detritics of Dipsizgöl Ophiolitic mélange are the oldest units in the area.  The sequence 

continues with the obduction of Golbogazı formation with dolomitic limestone and 

sandstone alternations, limestones of Yarıcak formation, and Çekiçdag formation, all of 

which are belong to the Hadim Napp.  The Sinatdagı Napp overlied all units, contains 

Hocalar formation, with dolomitic limestone, quartzite and slates [4]. The sequence 

continues concordantly with Early-Middle Carboniferous Kongul Formation including 

limestones and shales, and Late Permian Taşkent Formation with limestones, all of which 

are overlain unconformably by Middle Triassic neritic limestones of Ekinlik Formation, 

and Late Triassic-Early Jurassic Morbayır Formation with red-colored sandstone and 

conglomerates.  The Cretaceous Sinatdağı Formation overlain concordantly the Morbayır 

formation, and is overlain unconformably by Topyatak and Söğüt formations.  Slope 

debris and alluviums, the youngest in the area, covers all units unconformably [4]. 

 

 
Figure 6.  Location map  and geological map of the study area [4]. 

The Aygır Gediği spring, a karstic source, has a temperature of 13 °C, a flow rate of 2,2 

m3/sec, pH of 7,74-7,9 and an electrical conductivity of 155-467 µmho / cm.  The feeding 

period of the spring ranges from January to April while discharge period is between April 

and October [7].   
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During the feeding period, the flow rate is between 2-5 m3/sec and the discharge period 

is between 0.063-0.095 m3/sec. Aygır Gediği spring is fed by precipitation, and hence 

low precipitation causes flow rate to decrease. In the spring water, the dominant ion is 

calcium, magnesium and bicarbonate. Calcium and bicarbonate ions are likely to be 

originated from limestones, magnesium dolomitic limestones while potassium and 

sulphate ions are from quartzite and shales, respectively [7]. 

The water source is calcium, magnesium, sodium, chlorinated water according to the AIH 

classification [8]. According to the Schoeller diagram, water in the study area is of the 

same origin and the order of ions are rMg> rCa> rNa> K, rHCO3> rCl> rSO4 [9].  

According to the Piper diagram, waters are in the 5th zone (carbonate hardness> non-

carbonate hardness). Water is classified as CaCO3 and MgCO3 with a carbonate hardness 

of more than 50% [10]. According to the Wilcox diagram, it is in the class of good usable 

waters. 

 

DISCUSSION&CONCLUSIONS 

Aygır Gediği source has a karst feature, and hosted by highly fractured, cracked and 

karstic limestones. The limestone was undergone karstification process, which increase 

and/or intensify the secondary porosity and permeability, hence signifying its aquifer 

characteristic.  The source is fed by rain water, therefore its flow rate decreases due to the 

decrease in precipitation. The dominant ion in the source water is Mg, Ca and HCO3. 

According to the Piper diagram, the water can be classified as CaCO3 and MgCO3, with 

a carbonate hardness of more than 50%. In the vicinity of the resources, protection areas 

should be identified and necessary precautions should be taken for all kind of pollution.  
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ABSTRACT  

The river basins in the territory of the Republic of Srpska are a part of the basins stretching 

across the entity borderline, even across the borders of Bosnia and Herzegovina on the 

whole. Exploiting and managing waters in upper and middle streams respectively may 

have significant impact on the conditions of exploiting waters in lower sections of basins 

as well. Processes that are dominant in the former sections are directly reflected on those 

taking place in the latter ones. Given the position of basins in the territory of Bosnia and 

Herzegovina and the Republic of Srpska respectively, there is a pronounced necessity for 

researching into the matter, in accordance with current trends in the world and our 

geographic area. The existing engineering-geological, hydrological, and 

geomorphological data on the basin of the upper stream of the Sana show that this area is 

suitable in terms of building hydro power plants with respective accumulations. A hydro 

power plant, or multiple plants, in the upper stream of the Sana, featuring poly-functional 

contents, is going to contribute to the economic development of the area, all with the 

preservation and enrichment of the environment at the same time. 

 

Key words: valley of the Sana, upper stream of the river Sana, building hydro power 

plants, accumulations, the economic development 

 

INTRODUCTION 

The River Sana. The River Sana is the most significant tributary of the River Una, with 

the mouth at the town of Novi Grad. If the River Vrbas is the dominant watercourse of 

the river network of the north-eastern part of the municipality of  Mrkonjic Grad, then the 

same role is reserved for the River Sana on its western borders. The Sana springs from 

several karstic springs (scattered springs). From the springhead to the elevation point 353 

(mouth of the stream of Semis), the Sana has scored the dominant crag. The overall length 

of the river is 146.2 km (measured along the line of talveg), with the section referring to 

the municipality of Mrkonjic Grad being 5.4 km long, and the overall surface area of the 

basin is 3,369.40 km2.  

Tributaries of the Sana in its spring section.  

One of the most significant aspects of the environment in terms of economic geography 

is the energy sector, that is, techniques of application and exploitation of various forms 

of energy. It is now a global issue, which implies energy resources, their consumption, 

but also the security of energy infrastructure and systems. With regard to accessibility 

and exploitation of certain sources of energy in modern-day world, the assessment of 
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influence of certain energy products on the environment plays the main role. For these 

reasons, there is an increased interest in renewable energy sources, such as wind energy, 

solar energy, biomass and waste, geothermal energy, and hydro energy 7. 

As for the Republic of Srpska, there has been a trend of building hydro-power plants since 

the beginning of this century, in particular small and micro ones (SHP).  

 

Figure 1. The position of the Sana River basin in the Republic of Srpska and Bosnia and Herzegovina 

Spatial planning solutions and the role of SHPs in the environment. There are numerous 

barriers in terms of building SHPs, such as administrative, social, technical, financial, 

institutional, legislative, environmental, and ecological (The Study of Impact on the 

Environment). With regard to administrative ones, one can single out non-issuance of 

urban planning permits and long deadlines set for concessionaires to collect valid 

documentation for building an SHP. With regard to this issue, the most common excuse 

of the local authorities in the Republic of Srpska is the claim that SHP facilities have not 

been accounted for in terms of spatial planning documentation. The fact remains that 

numerous municipalities in this entity delay the design of such documentation due to lack 
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of financial funds, which is the reason why a number of concession requests in the 

Republic of Srpska is still not in hand. In 2014, the Commission for Concessions of the 

Republic of Srpska stated that most of the conclusions of the Government of the Republic 

of Srpska regarding SHP concessions had not been realized 7.  

Table 1. Share of hydro power plants in electricity production in the Republic of Srpska  

in the period of 2008-2011 (Power Utility Company of the Republic of Srpska) 12 

Manufacturers Production of electricity (GWh) Production of electricity (%) 

Years → 2008. 2009. 2010. 2011. 2008. 2009. 2010. 2011. 

Gacko termal plant 1563.25 1434.02 1540.28 1613.53 30.72 25.47 24.94 30.45 

Ugljevik termal plant 1531.17 1559.00 1315.72 1836.22 30.09 27.68 21.31 34.66 

Termal plants overall 3094.42 2993.02 2586.00 3449.75 60.81 53.15 46.25 65.11 

Trebišnjica hydro power plants 863.91 1236.64 1610.01 927.40 16.44 21.96 26.07 17.50 

Drina hydro power plants 814.36 1054.14 1283.05 717.37 16.00 18.72 20.78 13.54 

Vrbas hydro poer plants 256.71 286.58 353.85 174.46 5.04 50.08 5.73 3.29 

Hydro power plants overall 1934.98 2577.36 3246.91 1819.23 38.03 45.77 52.59 34.34 

DHE and MHE 58.71 60.04 71.12 28.61 1.153 1.066 1.150 0.540 

Overall production 5088.11 5630.42 6174.03 5297.59 100.00 100.00 100.00 100.00 

 

According to the data available, there have not been complex research into the water 

management of basins of majority of rivers in the Republic of Srpska (except for the rivers 

of Drina, Bosna, Vrbas, and Una), and the similar situation is with most of watercourses 

in the same area. Any possible, but necessary future research into the matter and 

subsequent documentation derived from it (programme elements) is going to present solid 

foundation for the guidelines concerning future exploitation of the river network in the 

Republic of Srpska in terms of spatial planning activities. The following is the list of 

necessary data in terms of designing and constructing an SHP (with a respective 

accumulation): engineering-geological and hydro-geological features of the basin, 

morphometric, morphological, hydrological, climatic, geomorphological geophysical, 

and geochemical properties 12.  

Table 2. Share of hydro power plants in electricity production  

in the Republic of Srpska in the period of 2008-2011 (Indexes) 

(Power Utility Company of the Republic of Srpska) 12 

Production of electricity 

(Thermal) - GWh 

Production of electricity 

(Hydro) - GWh INDEXES 

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

2008. 2009. 2010. 2011. 2008. 2009. 2010. 2011. 159.9 116.2 79.6 189.6 

3094.42 2993.02 2586.00 3449.75 1934.98 2577.36 3246.91 1819.23     

 

When the water regime of the Sana River is concerned, it can be said to belong to the 

pluvio-nival regime, the Posavina (area related to the Sava River) sub-variance, with 

maximum water regimes in March, April, May, and November, and minimum one in 

August and September 8. 

 

THEORETICAL-METHODOLOGICAL BASIS OF  RESEARCH 

The previous research conducted in the geographic area of the Republic of Srpska and in 

the basin of the Sana River relate to the range and role of the rivers, river network, and 

river systems of the Republic of Srpska in the energy balance regarding renewable energy 

sources 7.  
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The research primarily aims at analyzing the ways the hydro energy sector in the Republic 

of Srpska uses waters of the Sana River, with the complementary task of researching into 

the extent to which its hydro power potential participates in the structure of renewable 

energy sources by the year of 2020, in accordance with the requirements/demands of the 

EU. The specific aims of this research are the following: hydro energy potential of the 

Sana River as a user of waters in the Republic of Srpska, share of its future hydro power 

plants in the consumption of electrical energy of the Republic of Srpska, along with an 

analysis of exploitation of hydro energy systems and possibilities of hydro energy 

development on bigger/transit and smaller/autochthonous watercourses of the Republic 

of Srpska 712. 

In this paper, we use a number of scientific and research methods, both theoretical and 

practical. In terms of data processing, we rely on analytical (mathematical-statistical), 

synthetic, and comparative methods. The fieldwork research of the Sana River basin were 

done in the period of 2000-2017, and they comprised recognizing the basin areas and 

determining certain features of the basin. The respective photo-documentation is part of 

the fieldwork research. 

 

GEOLOGICAL STRUCTURE-ENGINEERING-GEOLOGICAL FEATURES   

With regard to the geological structure of the basin area of the upper stream of the Sana 

River (from the spring to the locality of Velija – mouth of the Ribnik River into the Sana), 

there are several lithological complexes, from Permo-Triassicic clastites and 

metamorphites, over Mesozoic clastic and carbonate, to rocks of Neogene lake basins and 

Quaternary sediments. The tectonic complex of the area of the upper stream of the Sana 

belongs to the central Dinaric Alps, more precisely to the structural-facies unit of Grmec-

Sisa, that is, the Vrbanja-Lisina block. The north-eastern border of the structural-facial 

unit of Grmec-Sisa is the dislocation-drift of Kljuc, the southern one the dislocation of 

Jasenovi potoci 910. 

The northern border of the Vrbanja-Lisina block is the cover of Kljuc, which is concealed 

by the drift of the structural-facies unit of Manjaca-Zmijanje. The cleft of Lisina is on the 

western side, while Neogene sediments cover the eastern border. In fact, according to the 

geological division of M. Komatina (1983), the basin area of the upper stream of the Sana 

belongs to the region of internal karst (expansion of Earth's surface) 3. It should be 

emphasized that the aforementioned geographic area, as part of the Dinaric Alps range, 

has been, in terms of geotectonic analyses, the subject of research of a number of 

geologists, with various schemes being interpreted. 

The area of the valley of the upper stream of the Sana, from the spring to the locality of 

Slatina (locality of possible hydro power plant) is formed by limestone sediments 8. 

Downstream, the valley is mostly formed by Upper Triassicic limestone rocks, with 

occasional Permo-Triassicic ones.  

When the crag of Prizrengrad is concerned, it is a relatively lithologically homogeneous 

limestone block (Lower Cretaceous lime-stones – K1), with light and light-grey lime-

stones represented as well 26. The sediments of the lower parts of the Lower 

Cretaceous are represented by micrites, marly micrites, and dolomites. The marl – a 

sedimentary rock of a mixed clay-carbonate mixture; it contains 50-80% CaCO3 and 

MgCO3, and 20-50% of clay-like material. It is widely spread in nature, in all geological 

periods, starting form the Proteozoic 8. 
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Figure 2. Hydrogeological categorisation of the Sana River basin 8 

1. Orographic (surface) drainage divide, 2. Hydrogeologic (underground) drainage divide, 3. Common 

watershed of Sana and Pliva river basins, 4. Permeable rocks with intergranular, intergranular and/or 

fracture and fracture porosity, 5. Mainly impermeable rocks or poorly permeable rocks, 6. Karst-fracture 

porosity unit, 7. High-yield springs, 8. General direction of underground flow, 9. Proven underground 

connection sinkhole ® spring 

Micrites and marly micrites are built from micro and crypto-crystal calcites. The calcite 

is one of the most important calcium minerals, and it is a calcium-carbonate in terms of 

its chemical structure. The calcite dominating the Sana basin is formed through 

sedimentation, and it builds significant limestone masses in the upper stream of the Sana 

5. The basic mass in the crag of Prizrengrad is dispersed in places by clay-marly 
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substance, with the deposits of 500-700 m in thickness. In most cases, there are bank 

layers, partially fractured 1. The valley of the Sana River, upstream of the crag of 

Prizrengrad, from the mouth of Medljanska River to the spring, is formed by lime-stones 

(at least the Apt.-Alb K1). These deposits are around 500 m thick, represented in well-

layered and slab-like grey lime-stones, containing no significant macrofossils. The 

analyses conducted show that there are sea snails (Nerinea) in them, then algae and 

foraminifera (class of amoeboid protists). Given the aforementioned, one can conclude 

that all the Low Cretaceous lime-stones in the valley of the Sana River are thick or bank 

layered, with only occasional occurrence (on the left bank in the crag of Prizrengrad) of 

massive lime-stones. The field research in the area show that layers vary in thickness from 

20 to 40 cm, while the inclines differ in both direction and size, with inclines ranging 10-

50° and layers stretching perpendicularly to the valley of the Sana 11.  

Engineering-geological characteristics of the upper stream of the Sana River 

The research into the engineering-geological characteristics of the geographic area of the 

upper stream of the Sana show that it is built by bound carbonate rocks 8. Carbonates 

are a mineral class, natural salts of carbonic acid (dolomite, magnesite, malachite, siderite 

etc), and they build layers of sedimentary and metamorphic rocks (lime-stones, dolomites, 

marble etc). Stony carbonate rocks are mainly represented by layered and massive Low 

Cretaceous lime-stones (ˡK
1

3 and ²K
1

4). On the slopes of the crag of Prizrengrad, there are 

accumulations, formed by rough and large material (accumulations of products generated 

by rock destruction moving down the slope) 11. 

It is evident that the deep-cut segments of the crag on this stretch of the Sana are on 

defined carbonate/limestone blocks. The basic rock, in the form of bank layered or 

massive Low Cretaceous lime-stones is a disrupted/discontinuous middle. There are no 

signs of greater splits or split zones, but it should be researched in the future 3. 

In essence, the rock mass of the researched area (crag) is stable and suitable for building 

hydro power facilities. This is an initial assessment, which can be modified by a number 

of parametres in later stages of the research. 

Taking into consideration possible digging into the basic limestone rock, there is a high 

possibility of exploiting that rock mass in civil engineering. 

Engineering-geological conditions for designing and construction of hydro power plants. 

In order to design and construct the 'Slatina' hydro power plant with a respective 

accumulation and, possibly, the 'Lekici' hydro power plant with respective facilities, 

detailed geological research is going to be necessary. According to provisions of the Law 

on Geological Research (Official Gazette of the Socialist Republic of Bosnia and 

Herzegovina, issues 35/79 and 15/90), the Law on Spatial Planning (Official Gazette of 

the Republic of Srpska, issue 84/02), the Rulebook on Contents of Programme, Project, 

and Feasibility Study of Geological Research (Official Gazette of the Socialist Republic 

of Bosnia and Herzegovina, issue 25/85), and the Rulebook on Technical Normatives for 

Designing and Constructing respectively it is necessary to analyze the following: 

a) data on engineering-geological and hydro-geological characteristics;  

b)data on geomechanical and geotechnical characteristics, and  

c) data on geophysical and geochemical research 11. 

 

3 Light grey micro-crystal lime-stones with algae; layered to bank-layered, of split porosity 
4 Layered lime-stones with traces of dolomite; layered to bank-layered, of split porosity 
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Final discussion. In case the construction of the plant is set in motion, all digging 

activities are going to be done in solid rock – carbonates; the intended category is VI, 

with the digging done by means of blasting. The slope of the dig is generally assessed as 

stable, the inclination ranging from 5:1 to 10:1. 

The rock mass in this section of the River Sana is rather solid and without visible damage. 

However, it should be stressed that structural relations have not been sufficiently 

researched into. 

The engineering-geological relations on the spots intended for the barrier (the 

accumulation of Prizrengrad) are almost identical to the accumulation areas. We estimate  

that the rock masses are adequate for building foundations of barrier objects (dams). This 

should be further verified through detailed geological research, in case the whole project 

is approved for construction 11. 

 

ANALYSIS OF THE SPLIT COMPLEX 

The analysis of the split complex has been conducted based on an immediate field 

research and mapping, along with application of geostatic methods and, partly, the 

available documentation. As far as our analyses are concerned, the basic element of water 

porosity are splits. 

There are diastromes registered on the spots of intended barriers, as well as in the areas 

of future accumulations – inter-layer splits running parallel with the layers, separating 

one from another. Also, there are diaclases registered as well, split cutting through 

multiple layers, with no relative movements along them. 

The field research proves that the area intended for the accumulation is mostly built from 

moderately-cracked limestone. The moderately-cracked zone is dominated by the 

complex of splits with different elements of inclination. Concerning the poorly-cracked 

zone of massive lime-stones, on the left bank of the Sana, there are rare cracks and 

compressed cracks, which brings to light the fact that the split structure of a rock mass is 

essential for its mechanical characteristics 11. 

The river valley in the flooding area of the intended accumulation. The area in which the 

accumulation of the 'Slatina' hydro power plant (provisional title) should be formed is a 

deep-cut crag, that is, a narrow, deep valley of steep slopes in mountainous relief, with 

dominant elevation points of Sokolovaca (841 m) and Rnjava glava (610 m) on the left 

bank and Prizren (712 m) on the right one. The crag is dominated by forest vegetation of 

little practical and economic value, with no settlements or road infrastructure. All 

geological and petrographic analyses confirm the stability of the rock mass, and there are 

no major rock-slides registered nor any other indications of instability. With regard to 

engineering-geological and hydro-geological characteristics, they show  that this section 

of the Sana features favourable conditions for building a hydro power plant with a 

respective accumulation. In essence, this facility could have a poly-functional purpose: 

regulation of the flow, flood protection, water supply, irrigation, fishery, water sports, 

tourism and recreation etc 11. 

 

HYDRO-GEOLOGICAL CHARACTERISTICS 

Given the numerous previous research, the hydro-geological characteristics of the upper 

stream of the Sana and its spring have been thoroughly documented. A section of the 

basin lies in the area of carbonate sediments of Mesozoic, so we focus on defining the 

position of hydro-geological watersheds. The River Sana and its upper stream serve the 
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function of the regional basis, that is, the main recipient of waters in their surrounding. 

As far as its spring is concerned, there are several karstic springheads in the vicinity of 

the village of Donja Pecka, with the following registered capacity: 

- maximum: 50 m³/sec; 

- medium: 8 m³/sec; 

- minimum: 1.7 m³/sec. 

Springheads of the Sana and upper stream of the river.  

The basin area of the springheads of the Sana is defined by a series of specific elements, 

one of which is a pronounced hydro-geological function of the dolomites of the Upper 

Triassic. In terms of aerial distribution and water circulation in nature, that function is 

assumed by layers of minor lake basins (Vrbljani, basin of Pecka). The second one is 

orientation distribution of hydrologically important clefts, as well as a great extent and 

depth of karstification. The basin area of the Sana is bordered by hydro-geological 

waterheds. 

Hydro-geological functions of rock masses. 

According to hydro-geological regionalization of rock masses, the researched area can be 

divided into three separated units. The first one encompasses southern, south-western, 

eastern, and parts of the northern basin. The second one is made up of porous rocks with 

inter/granular, inter/granular and/or split, and split porosity. The third unit is made up of 

terrains with non-porous rocks of virtually and predominantly non-porous rocks, thus 

making the infiltration of atmospheric waters rather slow 8. 

With regard to hydro geology, the carbonate rocks building the waterbed and lateral, 

deeply-cut sections of the valley of the upper stream  serve the function of a collector 

(draining pipe) and a reservoir of split-cavernous type of porosity. The hydro-geological 

function of an area depends more on the tectonic and hypsometric position of lime-stone 

masses, but, to a lesser extent, on their porous ability as well 8. 

The geological profile, from the chasm in the field of Glamocko polje, from where the 

water is drained towards the springhead of the Sana, show that the overturned anticline, 

with sediments from Paleozoic and Early Triassic, completely obstructs the drainage of 

water, assuming the role of a hydro insulator. On the other hand, waters that are drained 

through numerous cracks in Cretaceous lime-stones, drifted on Triassic sediments, are 

accumulated above them in various cracks and emerge as surface waters in the area of the 

springhead of the Sana. 

 

ANALYSIS OF THE IMPACT OF INTENDED ACCUMULATIONS  

IN THE UPPER STREAM OF THE RIVER SANA ON THE ENVIRONMENT 

Previous research into the environment of the upper stream of the Sana, concerning 

vegetation, land, geological surface, climate, demographic characteristics, anthropogenic 

influences on the geographic area, historical heritage, geoheritage and alike, might be 

defined as fragmentary. It is clear that there are relevant data missing in order for a more 

complex assessment of the aforementioned ecosystem to be made 4. 

In the valley of the Sana, especially in its upper stream and its tributaries, in the cracks of 

carbonate rocks and in multiple colluvial sediments, a number of endemic species have 

allegedly been registered, although without any specifications as regards a concrete plant 

or animal. If this is confirmed through a scientific research, it will be necessary to provide 

for their protection and a field research range for further scientific and educational 
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activities in the area. With regard to this, certain geo-ecological profiles of Low 

Cretaceous layers present significant scientific challenges 4. 

Therefore, we think that, on the one hand, the construction of the future 'Slatina' hydro 

power plant, with the respective accumulation, in accordance with the relevant legislation 

and technical criteria, should provide for the preservation of the environment and even 

enrich it when possible. On the other hand, it is a vital water management facility in the 

area, in terms of irrigation of agricultural land and protection against uncontrolled flood 

waves. Given all that, a referent project is needed to account for detailed analyses 

concerning the possible influence of the aforementioned plant on the environment, 

serving as a model of how the environment of a certain geographic area should be 

protected 11. 

Although it is possible for the negative impacts to affect partly the flora and fauna of the 

area as well (no human settlements in the vicinity of the planed construction site), we do 

not regard them as a serious threat, given their temporary character and the protective 

measures undertaken. 

 

CONCLUSION 

With regard to the aforementioned area, the process of karstification lags behind that of 

erosion, rendering an insignificant risk of accumulation forming. Furthermore, the 

research have shown that ground waters correspond with the riverbed. Overall, the 

physico-mechanical characteristics of rock masses within the geological structure of the 

terrain are suitable for designing hydro energy facilities. In addition, the lime-stone 

masses are stable and adequately waterproof. However, there is a possibility of the 

existence of less favourable local zones, but this, after a detailed research, can be 

overcome by means of design and construction.  
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ABSTRACT 

The main common factors of space-time allocation of the main meteorological parameters 

and estimate climate indicators characterizing hydrothermal regime at the territory of the 

Kursk Region have been reviewed in the investigation. The maps of climatic territory 

zoning in the Region have been worked out basing on dynamics of climatic characteristics 

indicators. The investigation methods have had a complex character: analysis of scientific 

and reference books, examination and estimation of climatic parameters in the field 

conditions: cartographic, mathematic and statistic methods have been used to process and 

present the obtained materials.  

 

Key words: climate, hydrothermal regime,  climatic zoning  

 

INTRODUCTION  

The estimation of contemporary climatic changes and the forecast of prospective ones are 

one of the top problems in the Earth sciences. The processes having been viewed recently 

are seen both in the global and regional levels. Dynamics of such climatic parameters as 

temperature regime and rainfall regime determines the conditions for landscape changes. 

Dynamics of hydrothermal parameters is of special interest. Study of space-time 

peculiarities of air temperature and rainfall changes have a great importance for working 

out regional scenarios for future climatic changes and for decision of a range of practical 

tasks connected with efficient use of agroclimatic resources.   

Meteorological examination at the territory of the Kursk Region is held at the territory of 

all the landscape regions. However, in spite of the fact that the climate and landscapes in 

the Kursk Region have been studied and described quite well in the works on landscape 

science but climatic characteristics obtained half century ago are still used. In the last 

years the investigations on landscape climate have been held but there haven’t been held 

such investigations in the Kursk Region.  

Contemporary climate changes in the forest-steppe zone don’t cause a great 

transformation of landscape structure of the territory. It determines forest-steppe 

landscape stability to contemporary changes. So the estimation of climate changes 

influence on landscape structure of the Region is considered to be urgent and is of both 

theoretical and practical interest.  
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THE REGION FOR INVESTIGATION, OBJECTS AND METHODS  

Statistic data on climate changes in forest-steppe landscape of the Kursk Region in the 

period of 1950-2016 taken from the fund of the Central Black-Soil Weather Control and 

Environmental Monitoring Service have formed the base of the investigation. During the 

investigation the following methods have been used: field study method, the 

investigations have been held in the key territories of the Kursk Biosphere Station of the 

Institute of Geography of the Russian Academy of Science: method of mathematic 

modelling and statistic processing including the amount of approaches of  numeric data 

processing. Mathematic and statistic processing of the data has been held by means of the 

statistical analysis package MSExel; method of distance testing (aerospace method) gives 

a complex understanding of landscape structure and allows to follow the change of 

biosphere components.  

 

RESULTS OF THE INVESTIGATION  

The Kursk Region is located in the middle latitudes of the variable zone in the center of 

East European Plain, at the south-western slopes of Central Russian Upland, at the forest-

steppe zone. The Region has always had comfortable environment for both forest and 

steppe vegetation. Nowadays the most of the Region is plowed up and occupied with 

agricultural crops. Forest-steppe systems depend both on natural climatic and 

meteorological conditions and on longtime anthropogenic influence.  Nowadays we can 

speak about forest-steppe landscape as about past one as it has been preserved in 

unchangeable state at the territory less than 1% of the whole Region (nature reserve, 

natural monuments). In1935 Central Black Earth Nature Reserve named after V.V. 

Alekhin was founded in the Kursk Region. Nowadays it is presented by six separate 

territories: Streletsky, Kazatsky, Bukreevy Barmy, Barkalovka, Zorinsky, the Psel 

overflow land, and it occupies the territory more than 5,000 ha. The Nature Reserve is the 

example of forest-steppe landscapes. In a whole in the Region  there is a complicated 

mosaic of landscape foundations: territories never touched by a man (nature reserves); 

territories slightly changed by a man still able to restore its initial structure (forests of 

natural and anthropogenic  origin, reserves, grazing lands, earth boards with newly 

formed ecosystem); territories irreversibly changed by a man (carriers and reserves, 

agricultural lands, lands highly affected by erosion, inhabited lands and others) [5]. 

According to the peculiarities of the main climatic features (temperature, air humidity, 

rainfall), the climate of the Kursk Region is moderate continental, which main differences 

are a great annual temperature amplitude; relatively long moderate cold winter with stable 

snow covering and snowstorms; sunny warm, sometimes hot and dry, summer; 

prevalence of summer rainfall over winter one [1] . 

Modern condition of forest-steppe landscape is characterized by periodical oakery death 

which is resulted from sharp climate factors declinations in comparison with average data 

of many years. According to the data got by Federal State Budget Institution «Central 

Black Soil Zone Administration on Hydrometeorology and Environment Monitoring  

(AHEM)», such dangerous hydrometeorologic events as soil and air droughts have been 

observed several times at the most part of the Region in the third decade of July – the first 

decade of August. Later extremely low temperatures in winter cause a great weakness of 

trees [2]. 

While studying climate changes the main interest has been given to two main elements: 

temperature regime and moisturization. To analyze the parameters of climate changes, 
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the meteorological stations of the Kursk Region located in the north (Ponyri); in the east 

(Tim); in the south (Oboyan); in the west (Rylsk) and in the regional center (Kursk) have 

been chosen.  

Air temperature is one of the most important climatic elements. The main features of 

temperature regime are annual and monthly average air temperatures. According to the 

data got by Federal State Budget Institution «Central Black Soil Zone Administration on 

Hydrometeorology and Environment Monitoring  (AHEM)», for the last few years the 

annual and monthly average temperatures have increased. Annual average air 

temperatures have increased at all the stations 0,6 – 0,8ºC since the middle of the 20th 

century. The average air temperature of many years in winter months for the last decades 

has increased the norm of many years. Winter months have become warmer for 1 – 1,5ºC. 

So in the Kursk Region there is a tendency of annual average temperature growth, 

especially due to winter months [7]. 

 

 

Figure 1. Change of annual average temperature 

Having analyzed the annual average indicators of temperature regime in the Kursk 

Region, it has been reviewed that these indicators are much higher than those of many 
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years. The average air temperatures of many years have greatly changed in winter periods.  

The tendency of annual average temperatures change for the studied period has been 

positive at the whole territory of the Region. The biggest growth is observed since the 

1990s [7] (Figure 1). 

In the dynamics of change in annual and seasonal amount of rainfall in the Kursk Region 

in the period of 1950-2015, the following  peculiarities  are seen.  At the most part of the 

Region during the studied period the tendency of rainfall change has been positive. In the 

Region the west is mostly moistened and the east is less moistened [7] (Figure 2). 

 

 

Figure 2. Change of annual average rainfall 

Having analyzed the dynamics of rainfall changes in forest-steppe landscape in the Kursk 

Region for the period since 1950 till nowadays, different tendencies in dynamics of 

seasonal indicators are reviewed. Thus, the main increase of winter rainfall happened in 

1965-1970. The amount of rainfall in winter period for the last decade was not stable; it 
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is proved by the cyclism of snow covering power, its density and water content.  

According to the examinations the last decade was not characterized by sharp change in 

snow covering in spite of periodicity of warm and cold winters.  The amount of winters 

with low content of snow has mostly increased [3]. 

A great contribution in the amount of rainfall is caused by the rainfall fallen during warm 

period. An important peculiarity of the changed moisturization has become the increase 

of rainfall probability. The number of the days with heavy rains has increased [4]. 

Such dangerous events as droughts and dry hot winds have been registered several times 

at the territory of the Region. According to «The data of dangerous natural hydro 

meteorological events registered об at the territory governed by Federal State Budget 

Institution «Central Black Soil Zone Administration on Hydrometeorology and 

Environment Monitoring  (AHEM)», similar events were observed at the most part of the 

Region in the third decade of July – the first decade of August. It means that the period 

of 2-3 decade droughts has been increasing by the beginning of the 21st century, which 

may negatively affect vegetation and  cause accidental soil and air droughts. Besides, 

during the period under study the increase of the number of hot days has been observed 

since 1996. Fire danger was registered at the territory of more than 70% in the beginning 

of 2000s and in 2010 and 2015 [6]  

 

 
Figure 3. Number of hot days 

At the same time the number of days with heavy rainfall has also increased. Probably the 

increase of annual rainfall is explained by forcing latitude circulation and spreading hot 

humid air from the Atlantic Ocean and the Mediterranean sea to the Region.  

Negative aftermaths of climate changes may cause the increase of repetition of dangerous 

hydro meteorological events. Forecasting geoecological aftermaths after regional climate 

changes (the Kursk Region taken as an example) lets us estimate their economic effect. 

We will study possible landscape and climate changes due to increase annual air 

temperature for 1°С in the next 10 years and due to annual rainfall for 30mm in 

comparison with contemporary data using comparative geographical method.  

 

 
Figure 4. Number of days with drought  
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Forest and meadow phytomass will increase and the indicators of soil covering (content 

of humus, nitrogen and phosphorus) bear opposite changes. Moderate decrease  of these 

data is probably connected with increase of their assimilation with growing phytomass of 

forest and meadow vegetation and also with increase of cowering yield and seepage. 

Similar situation will be found in agricultural landscape. But decrease of substance 

content in soil will also be connected with increase its yield with harvest. The tendency 

of nitrogen and phosphorus content increase in surface water will be observed. It is 

explained by increase of getting these substances with surface flow and seepage.   

 

 
Figure 5. The amount of rainfall (mm) fallen in the form of heavy rain 

Geoecological aftermaths of climate changes can’t be estimated absolutely. It is possible 

to estimate changes of the following parameters as positive. The productivity and 

phytomass of forest and meadow vegetation covering is increasing. It will probably 

happen by means of increase of the amount of broadleaved woodland and meadow plants 

that will make geobotanic diversity and will increase functions forming environment and 

those forming resources of forest and meadow geosystems.  

In the Kursk Region agroclimatic resources play the most important role as agricultural 

industry takes key sectors in the economics of the Region.  

 

Figure 6. The Kursk Region’s zones with unordinary natural water availability   

Nowadays in the agroclimatic investigations a new direction has appeared: agroclimatic 

resources are estimated as climate possibilities which any territory has to get agricultural 

goods. The form of presenting agroclimatic resources is the data on crops productivity 

depending on climate peculiarities of the territory.  
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To estimate agroclimatic resources it is important to understand the level of water 

availability or water shortage at the territory. We have studied these conditions basing on 

hydrothermal coefficient. It (Selyaninov’s hydrothermal humidity factor) is widely used 

to make a general estimation of climate and to settle the zones with different humidity in 

order to determine advantages of growing these or those crops.   

According to Selyaninov, the northern border of the steppe zone is defined by isoline K 

= 1. The territory of the Kursk Region is situated close to this line, and thus, is affected 

by the aftermaths of even slight change in this indicator.  

Zoning of the territory of the Kursk Region held before basing on natural water 

availability [Smolyaninov, Starodubtsev 2011] has allowed to make three zones with 

different coefficients of natural water availability of the lands  (Fig.6) 

Hydrothermal factor at the territory under investigation is changing greatly.  The north 

and north-west of the Kursk Region are considered to be a perhumid zone (ГТК > 1,5), 

the central part is moderate humid zone (ГТК = 1,1-1,5), the south and south-east are  

unstable humid zone (ГТК = 0,9-1,1).  

The analysis of the data determining the rate of hydrothermal factor (Table 1) has allowed 

to determine that the value of the coefficient in a whole is rather stable in spite of the 

changes in sum of active temperatures and amount of rainfall during the vegetative period.  

Table 1. Hydrothermal factor and its determinants in the period of 2007 – 2016  at the station Kursk 
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2007 3136°С 340 0,5 0,6 0,8 2 0,9 0,4 0,4 0,8 

2008 3167°С  378 0,9 4,0 1,3 0,9 1,5 0,7 0,6 1,6 

2009 3143°С 411 0,6 1,0 1,5 1,2 1,8 0,5 1,2 1,1 

2010 3636°С 134 0,5 1,2 0,6 0,7 0,6 1.0 2,4 0,9 

2011 3052°С 320 0,5 1,3 0,8 1,2 0,9 0,7 1,4 1 

2012 3402°С  342 0,7 0,8 0,9 1,2 0,9 1,8 0,9 1 

2013 3116°С  378 0,9 0,6 1,2 1,2 1,6 1,0 1,4 1,1 

2014 3432°С 328 0,5 0,6 0,8 1,1 1,8 1,1 1,5 1 

2015 3254°С 360 0,7 0,6 1,0 1,2 0,9 1,2 1,4 1 

2016 2981°С 428 0,6 0,9 1,8 1,2 1,9 2,7 2,6 1,6 

 

Minimal values of hydrothermal factor coincide with the period of minimal amount of 

rainfall and maximal temperatures. In June-August hydrothermal factor was minimal in 

the period of 2008-2010. Maximal hydrothermal factor of this period was in 2009 and 

2013-2016. Humidity shortage in June-August 2010 was maximal for the last ten years. 

The values were higher than average ones in 2008 and 2016. The comparison with 

background values shows that during the period under the investigation in the central part 

of the Region the values decreased from moderate humid zone to unstable humid one.  

Thus, separate data om climate resources (temperature) have a tendency to growing but 

some of them (natural water availability) have a tendency to decrease. 

 

CONCLUSION  

In the Kursk Region at the turn of the 20th-21st centuries climate warmness has been 

observed. Average annual values of temperature regime are greatly higher than those of 
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many years. Firstly, it is connected with stable growth of temperature due to winter 

months. Definite tendency in humidity has not been revealed. Growth of humidity is due 

to growth of heavy rains. Negative aftermaths of climate change may affect increase of 

repetition of dangerous hydrothermal events. Tendency in change of the main parameters 

of climate in the second half of the 20th century has been kept in the beginning of the new 

century.  
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ABSTRACT 

Atmospheric precipitation is one of the most important features of the climate. The 

research of the territorial distribution of the precipitation amount has a considerable 

practical, applicative and theoretical interest. Thus, the study of all the extreme and 

complex conditions of formation and falling of precipitation in the central area of the 

Romanian plain is necessary for the use of water according to the distribution of the 

precipitation regime as well for the prevention and combating on their negative effects. 

These may have various causes: frontal rainfall in the case of Atlantic cyclones and 

Mediterranean cyclones on various tracks, and convective cells forming within the air 

masses or under the action of radiation cooling processes or by the development of 

thermal convection (clouds with vertical development). 

In this paper, we have analyzed the synoptic conditions that generate precipitation in the  

central part of the Romanian Plain. Thus, with the help of the ROCADA database, all the 

days between 1981-2013 time period that gathered more than 10 mm amount of 

precipitation were extracted. The data were chosen for an area delimited by 44°42’ and 

43°37’ N, and 23°56’ and 26°35’ E coordinates, assigned to our study area. The days 

were analyzed from a synoptic point of view using the maps available in the Global 

Forecast System reanalysis, on the www.wetter3.de website. This brought about seven 

synoptic causes that generate precipitation, represented by the Atlantic cyclones, 

Mediterranean cyclones with a type I, II and IV track according to the Bordei-Ion 

classification [1], high altitude cut-off low cyclones and by the high atmospheric 

instability periods represented by the long-wave troughs and also by the warm air 

advection in a high pressure atmospheric condition. 

 

Keywords: ROCADA database, Romanian Plain, synoptic conditions, atmospheric 

precipitations  

 

INTRODUCTION 

The Icelandic low is considered to be the second major centre of atmospheric action for 

the European continent, with a multianual variability in terms of intensity and position 

which is determined by complex interactions in the Atlantic sector [2]. In Romania the 

cyclones with Atlantic origin (Figure 2) act, especially during cold season (October-

December, March) but they occur also according to some authors in July and August [3]. 

Due to the fact that they are blocked/stopped by the Carpathians, the winter season is 

characterized by a small amount of rainfall to the East of the Carpathians, which are 

http://www.wetter3.de/
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known to impose major differenciations on the climate of Romania [4], especially and by 

more significant quantities in the western and north-western regions [5]. 

Besides this an important role in the changes of the weather aspect in our country is the 

evolution of Mediterranean cyclones [6, 7]. They are generated in the central and western 

parts of the Mediterranean basin, in the contact area between the wet and cool air moving 

from the Atlantic Ocean and the warmer air that stays above these regions. They are born 

in the cold semester of the year (October-March) with a higher frequency in January and 

February and are moving on different trajectories to the east or northeast [8-11]. The 

Mediterranean depressions across the Balkan Peninsula bring important changes in the 

weather, especially in the Romanian Plain. When the trajectories of the Mediterranean 

cyclones affect the Pannonian Depression, their influence is felt especially in the western 

half of it [4].  

Cut-off low altitude cyclones represent cyclonic regions in the low troposphere resulting 

from the jet stream mounds on their southern side and they are characterized as small cold 

air masses detached from the polar vortex that have descended to lower latitudes [12]. 

These cyclones develop in the Mediterranean basin, they can either be stationary or move 

eastwards [7] and they are characterized by the formation of clouds with strong vertical 

development and by the production of significant amounts of precipitation that lead to 

temperature differences between the ground level and higher altitudes in the atmosphere 

[13, 14]. Here, the aspect of the weather is influenced by the terrestrial surface above 

where these cyclones move. For example, the most exposed places are the heavily heated 

ground areas, while aquatic surfaces inhibit the development of convective formations 

[15]. These cyclones have higher frequency in the warm semester of the year, with peak 

activity recorded at the end of the spring and the first two months of the summer season 

[16, 17].  

When cold air masses associated to long-wave troughs from Northern Europe meet in the 

geographical region of our country, hot and humid air masses cause a very high vertical 

air instability that leads to significant precipitation in Romania [16], including the 

Romanian plain [1]. The main reason for this is the exposure of the slopes in the extra-

Carpathian regions, favoring the orographic convection, but also the role of the mountain 

chain acting as an orographic barrier that enhances the accumulation of large amounts of 

water in a relatively short time [18]. 

On the territory of Romania, the highest number of torrential and convective rainfall 

occurs especially in the beginning of the summer, in June and July, in the hilly and plain 

regions behind the Carpathians, being determined by advective and local processes, but 

also in August, though less numerous than in the other two months, due to the fact that 

drought periods predominate in the regions in front of the Carpathians, determined in 

particular by local convective processes [19]. 

Advection of warm air masses in a high pressure atmospheric condition produces 

approximately the same phenomena as cold air advections, but noticing that they are not 

always as violent, and in the cold semester of the year, most often, they produce 

precipitation in the form of rain, snow or drizzle, fog and air heating, which can cause 

slowly melt of the snow layer. 

 

DATA AND METHODS 

This paper is based on the synoptic analysis of the days when the precipitation amount 

was greater than 10 mm between 1981 and 2013, which were based on the sea level 

pressure synoptic maps from Deutsche Wetterdienst and 500 hPa geopotential height 
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from Climate Forecast Systems of NOAA, available at www.wetter3.de, the GFS 

forecasting numerical model (Global Forecast System). The days were extracted from the 

ROCADA data base [20] from the 44°42' and 43°37' N and 23°56' and 26°35' E (Figure 

1) using the Windows PowerShell software through climate data operators (CDO – 

https://code.zmaw.de/projects/cdo/embedded/cdo.pdf). The data operators used to extract 

the specific data were the following: selyear to extract each year from 1981 to 2013, 

mergetime to merge all the years into a single file and eca_r10mm, to select only the days 

with an amount of precipitation greater than 10 mm from the file that was resulted after 

using mergetime. 

The two maps with synoptic causes of precipitation in the Romanian plain were made by 

using ERA-Interim data with mean sea level pressure produced at 12 UTC which involves 

observations between 03 UTC  and 15 UTC. These data have a spatial resolution of  

0.12x0.125° and were taken for the European continent between 73.5 ° N 27.0 ° W and 

33.0 ° N 45.0 ° E [21]. 

ROCADA data and Era-Interim data are in the .nc format or, more precisely, NetCDF 

(Network Common Data Form), a spatial-time format for multidimensional variable data 

storage, in our case with climatic data (https://www.unidata.ucar.edu). 

 

 
Figure 7. The geographic location of the Romanian Plain  

and the area from which ROCADA was extracted 

RESULTS AND DISCUSSION 

Mediterranean Cyclones may have transbalcanic trajectories, crossing Romania 

especially from south-west to north-east [22], leaving precipitations in the Romanian 

Plain, on the slopes of the Subcarpathians and the Southern Carpathians. In other words, 

the greater  amount of precipitation between the Carpathians and the Danube space is 

mainly due to Mediterranean cyclones on southern or eastern components if the cyclones 

reactivate above the Black Sea [1]. 

The classic track I, that crosses perpendicularly the Dinars and Middle Carpathians and 

the crosses diagonally the Pannonic Depression is maximum in the warm period of April 

to September. It is believed that cyclones with this track leave precipitation only in the 

north-western, western and south-western parts of the country [6] (Figure 2). They often 

http://www.wetter3.de/
https://code.zmaw.de/projects/cdo/embedded/cdo.pdf
https://www.unidata.ucar.edu/
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start from the Gulf of Genoa, migrate to the North Adriatic Sea, the Pannonian Plain, and 

then Poland, of which only 25% have a clear influence on the weather in Romania [23].  

Mediterranean cyclones with track II generally move from the northwest of the 

Mediterranean Sea to the Balkan Peninsula and in our country affect Bărăgan Plain, 

Dobrogea and Moldova, and then pass to Ukraine. It shows maximum activity in the cold 

semester and more precisely at the end and beginning of it [24] and causes precipitation 

especially in eastern Romania [6, 23] (Figure 3). 

 

 
Figure 8. Cyclone of Atlantic origin on March 1, 2008 (top) and cyclone  

of Mediterranean origin with track I on March 25, 2004 (bottom) 
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Mediterranean Cyclones with track IV affect most of the country, but especially the 

southern slopes of the Meridionals, the Subcarpathians of Oltenia and Muntenia and even 

the Getic Plateau, but also a large part of the Romanian Plain (Figure 3). They have the 

highest frequency in the Mediterranean basin (41%), of which only 10-11 cyclones per 

year, on average, directly or tangentially influence the weather in our country [23]. 

 

 
Figure 9. Cyclone of Mediterranean origin with track II on December 14, 1981 (top)  

and cyclone of Mediterranean origin with track IV on February 02, 1984 (bottom) 
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Under the influence of cyclones with retrogressive tracks it can be said that the evolution 

of the weather in our country in the cold half of the year is differentiated in the extra-

Carpathian regions compared to the intracarpathian ones as in all classical atmospheric 

circulation of Mediterranean origin. They have an initial circulation on a normal 

southwest-northeast trajectory, and when they get above the Black Sea they get a 

retrograde circulation and come back over the territory of our country, generating large 

amount of precipitation especially in eastern Romania [24]. 

Of the total of 3552 days with amount of precipitation greater than 10 mm analyzed, cold 

air advections with a total of 1433 (40.3%) (Table 1) have the highest percentage, 

followed by the days with cyclonic activity. Thus, Mediterranean cyclones acted in 1008 

days (28.2%) of which cyclones with a track I acted in 148 days (4.1%), Mediterranean 

cyclones with a track II acted in 653 days (18.4%) and those with a track IV acted in 207 

days (5.7%). In terms of cyclones of Atlantic origin, they represent a total of 436 days 

(12.3%). Cyclones with retrogressive trajectory had 50 days (1.4%) and cut-off low 

cyclones had 469 days (13.4%). And last but not least, warm air advections in 

anticyclonical regime had 156 days (4.4%). 

Table 3. Number of days and the synoptic causes of precipitations greater than 10 mm  

in the studied area during the period 1981-2013 and in the cold and warm semester 

  
Atlantic 

Cyclones 

Mediterranean Cyclones 
Retrogressi

ve cyclones 

Atmospheric instability 
Warm air 

advections Med. I Med. II Med. IV Troughs 
Cut-off 

Low 

* 
436 

(12.3%) 

148 

(4.1%) 

653 

(18.4%) 

207 

(5.7%) 
 

50 (1.4%) 

1433 

(40.3%) 

469 

(13.4%) 

156 

(4.4%) 

** 
228 

(52.3%) 

67 

(45%) 

348 

(53.3%) 

159 

(76.8%) 19 (38%) 217 (15%) 26 (5.5%) 
68 

(43.6%) 

*** 
208 

(47.7%) 

81 

(55%) 

305 

(46.7%) 

48 

(23.2%) 31 (62%) 
1216 

(85%) 

443 

(94.5%) 

88 

(56.4%) 

Number of days for: 1981-2013*; from which, in the cold semester**; and in the warm semester*** 

 

The average number of days per year of pluviogenetic causes obviously follows the same 

hierarchy as described above, so that cold air advections occur on average for 43 days a 

year, Mediterranean cyclones in 30 days a year, most days having Mediterranean cyclones 

with track II with an average of 20 days while Mediterranean cyclones with track IV are 

produced in 6 days and 4 for those with track I. Mediterranean cyclones with retrogressive 

tracks appear on the territory of our country for two days a year, while cyclones with 

Atlantic origin have 13 days. Regarding warm air advections in anticyclonical regime, 

they have an average number of 5 days a year. Cut-off low altitude cyclones occur on 

average of 14 days a year. 

In the cold semester, rainfall is generally low, because over the territory of the country 

predominates the anticyclonal regime, while clouds and convective precipitation do not 

develop very much [25]. In other words, the frequency of convective precipitation is 

reduced in favor of frontal precipitations, which leads to an increase in the number of 

days for almost all cyclone categories and a decrease for cold air advection or cut-off low 

altitude cyclones. Thus, the Mediterranean Cyclones had 574 cases, of which 67 days 

(45%) of the total of 148 for Mediterranean Cyclones with trajectory I, 348 days (53.3%) 
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of the total of 653 for cyclones with Mediterranean origin with track II and last but not 

least 159 days (76.8%) for trajectory IV cyclones (Table 1). 

Cyclones of Atlantic origin have 228 (52.3%) days out of a total of 436 which means that 

they rank second in the hierarchy of pluviogenetic causes of precipitation in the Romanian 

Plain. Mediterranean cyclones with retrogressive circulation have 19 (38%) of the total 

of 50 days with a much lower activity than in the warm semester, as well as cold air 

advection with only 217 (15%) days of the total of 1433, and warm air advection in an 

anticyclonal regime with 68 (43.6%) of the total 156 days. 

The variation during the warm semester of monthly precipitation quantities is directly 

related to the particularities of atmospheric circulation and, first of all, to the frequency, 

degree of development and direction of movement of the cyclones and, on the other hand, 

to the intensity of the thermal convection. Depending on the direction of the cyclone 

trajectories, the movement of the air masses and the fronts, the production of significant 

quantities takes place in some areas and less significant in others [25]. 

In the warm semester, convective precipitations predominates, especially in the second 

part of it (Table 1). Thus, most days with rainfall over 10 mm are due to cold air 

advections, with 1216 days (85%) out of a total of 1433 days, followed by the low-cut 

altitude cyclones with 443 days (94.5%) of the total of 469 days. 

Table 4. Number of days and percentage of synoptic causes that generated  

atmospheric precipitations greater than 10 mm in the area studied between 1981 and 2013 

  
Atlantic 

Cyclones 

Mediterranean Cyclones Retro-

gressive 

cyclones 

Atmospheric 

instability Warm air 

advections 
Med. I Med. II Med. IV Troughs 

Cut-off 

Low 

Jan 
35  

(8%) 

5 

(3.4%) 

59  

(9%) 

21 

(10.1%) 

3  

(6%) 

30 

(2.1%) 
0 

6  

(3.8%) 

Feb 
29 

(6.6%) 

10 

(6.8%) 

53 

(8.1%) 

32 

(15.5%) 

 4  

(8%) 

21 

(1.5%) 
0 

18  

(11.5%) 

Mar 
36 

(8.3%) 

8 

(5.4%) 

78 

(12%) 

24 

(11.6%) 

5  

(10%) 

29  

(2%) 
0 

10  

(6.4%) 

Apr 
51 

(11.7%) 

26 

(17.6%) 

73 

(11.1%) 

20 

(9.7%) 

17  

(34%) 

59 

(4.1%) 

21 

(4.5%) 

12  

(7.7%) 

May 
58 

(13.3%) 

28 

(18.9%) 

68 

(10.4%) 

15 

(7.2%) 

12  

(24%) 

152 

(10.6%) 

77 

(16.4%) 

21  

(13.5%) 

Jun 
43 

(9.9%) 

9  

(6%) 

54 

(8.3%) 

4 

(1.9%) 

2  

(4%) 

300 

(21%) 

96 

(20.5%) 

27  

(17.3%) 

Jul 
19 

(4.4%) 

4 

(2.7%) 

13  

(2%) 

1 

(0.5%) 
0 

322 

(22.5%) 

116 

(24.7%) 

8  

(5.2%) 

Aug 
15 

(3.4%) 

5 

(3.4%) 

32  

(5%) 

1 

(0.5%) 
0 

260 

(18.1%) 

91 

(19.4%) 

11  

(7%) 

Sep 
22  

(5%) 

9 

(6.1%) 

65 

(10%) 

7 

(3.4%) 
0 

113 

(7.9%) 

42  

(9%) 

9  

(5.8%) 

Oct 
39  

(9%) 

9 

(6.1%) 

39  

(6%) 

8 

(3.8%) 

1  

(2%) 

70 

(4.9%) 

26 

(5.5%) 

14  

(9%) 

Nov 
43 

(9.9%) 

20 

(13.6%) 

69 

(10.5%) 

19 

(9.2%) 

6  

(12%) 

31 

(3.2%) 
0 

9  

(5.8%) 

Dec 
46 

(10.5%) 

15 

(10%) 

50 

(7.6%) 

55 

(26.6%) 
0 

46 

(2.1%) 
0 

11  

(7%) 

 

Cyclonic activity is more intense in the first three months of the semester, so that the 

Mediterranean cyclones have a total of 434 days of which the Mediterranean cyclones 
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with track I have 81 days (55%) out of a total of 148, the Mediterranean cyclones with 

track II have 305 days (46.7%) out of a total of 653, while Mediterranean with track IV 

have 48 (23.2%) of the total 207 days. Cyclones of Atlantic origin have a number of 208 

days (47.7%) of 436 days, cyclones with retrogressive track have a number of 31 days 

(62%), while warm air advections in anticyclonal regime have 88 cases (56.4%) of 156 

days. 

Regarding the monthly activity of each synoptic cause (Table 2), it can be noticed that: 

-  Cyclones of Atlantic origin show a maximum in April, May and June by 51 (11.7%), 

58 (13.3%) and 43 (9.9%) respectively and in October, November and December with 

39 (9%), 43 (9.9) and 46 (10.5%) cases, respectively.  

- Cyclones of Mediterranean origin with track I have peak activity at the beginning of 

the warm semester in April and May with 26 (17.6%) and 28 (19.9%) cases and in 

November and December with 20 (13.6%) and 15 (10%) respectively. 

- Mediterranean cyclones with track II have the highest activity in March and April 

with 78 (12%), respectively 73 (11.1%) and 69 (10.5%) in November. 

Mediterranean cyclones with track IV have peak activity in February with 32 (15.5%) 

and December with 55 (26.6%) while cyclones with retrograde trajectories with much 

lower frequency have peak activity in April and May with 17 (34%) and 12 (24%) 

cases respectively. 

- The frequency of the atmospheric instability generated by cold air advection starts to 

rise from May to September inclusive, the highest activity being in June with 300 

(21%) cases and July with 322 (22.5%) cases while the high atmospheric instability 

generated by cut-off low cyclones shows the highest frequency in July with 116 

(24.7%) cases. It is underlined that the cut-off low-activity cyclones are active only 

between April and October. 

- Advection of warm air in the anticyclonal regime shows the highest activity in May 

with 21 (13,5%) cases, June with 27 (17,3%) cases and in February with 18 (11.5%) 

cases. 

 

CONCLUSIONS 

In the Romanian Plain and especially in its central area, according to the synoptic analysis 

made for all days with more than 10 mm between 1981 and 2013, it turned out that out of 

a total of 3552 days with amount of precipitation greater than 10 mm in the period 1981-

2013, 28.2% were produced by cyclones of Mediterranean origin, 12.3% were produced 

by cyclones of Atlantic origin and 1.4% were produced by Mediterranean cyclones with 

retrograde trajectories. With regard to the causes that lead to vertical air instability, 13.4% 

were caused by cut-off low type cyclons, 40.3% were caused by eastward longwave 

through propagation, and 4.4% had were produced by warm air entrails in anticyclonal 

regime. 

The Mediterranean Cyclones with Trajectory I act especially in the months of April, May, 

November and December, Mediterranean cyclones with trajectory II in March and 

November, while Mediterranean cyclones with trajectory IV, different from the others, 

have peak activity in December and February and minimum activity in April and May. 

Although with lesser influence than that of Mediterranean cyclones, cyclones of Atlantic 

origin, the second barric center as important in Romania, is felt especially in the first three 

months of the two semesters of the year. 

If the cyclone activity predominates in the cold semester, in the warm semester the 

convective precipitations produced by the cold air advection predominate in May, June 
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and July and the precipitations produced by the low-cut cyclones only between April and 

October. 
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ABSTRACT 

The aim of the study is to characterize the parameters of floods (volume, time of 

concentration, duration and share in the drainage of water from the catchment) shaped by 

various factors: snowmelt S, downpours Rh, continuous rainfall Rc, rainfall with variable 

intensity over time R(h+c) and mixed (snowmelt-rainfall R+S). The research was carried 

out in the Bystrzanka stream (13 km2 catchment area) in the Western Polish Carpathians 

in the years 1971-2015. The results were obtained on the basis of the limnigram analysis 

from the water gauge closing the tested catchment. Floods show a high variability of 

events, duration and size of outflow in subsequent years. The total number of floods in 

the analyzed period was 408, of which the highest number were of Rh floods (132). Floods 

occurred on average for 3.6% of the analyzed period and amounted to 21.1% of the 

outgoing water. 

 

Keywords: floods, discharge, the Bystrzanka stream, Western Carpathians 

 

INTRODUCTION 

Floods play a significant role in draining water from a basin. In the case of a mountain 

stream, the hydrograph often indicates a short period of intense flooding and a multiple 

increase of discharge. In the Western Polish Carpathians the topography forces thermal 

zones, that in connection with the land cover (the Beskidian unit cover by forest) causes 

a delay in the outflow of meltwater from the Beskid part of the basin. This also results in 

the emergence of secondary climaxes of discharge in the river channel. The floods initiate 

the transport of clastic material from the basin, which is mainly movement to areas used 

for agriculture, or other areas of human activity (road investments, strengthening against 

landslides) [1]. Such above-average hydrological events (e.g floods in 2010) cause 

transformations in river channels [2],[3]. 

The purpose of this article is to characterize floods, distinguished on the basis of genetic 

criteria [4], in the Bystrzanka stream, by defining the following parameters: outflow size, 

time of concentration, duration and participation in drainage of water from the catchment. 

 

STUDY AREA 

The research was carried out in the Bystrzanka catchment (13 km2 in area) in the Western 

Polish Carpathians. The catchment is located in the foothills-beskidian area [5], with an 

elevation from 297-753 m above sea level (Figure 1). The geological substrate of the 

studied area is the sandstone-shale rocks of the Carpathian Eocene-Cretaceous age, which 

built the Magura Nappe. Diversification of the relief of the studied area is associated with 

lithology and tectonics. Beskidian, the western part of the catchment, reaching 753 m 
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above sea level, is characterized by the occurrence of sandstone-shales forms of the 

Magura area, crossed by thin shales layers [6], having a ridge-forming nature. This area 

is characterized by higher slopes (up to 35°), occurrence of deep valleys or periodic 

watercourses and covering the area in mixed or deciduous forest classes. Due to the 

asymmetrical shape of the catchment, this part of it covers about 30% of the area. The 

foothills, eastern part of the Bystrzanka catchment is built of shale and sandstone 

inoceramian layers. The foothills, reaching 450-550 m above sea level, are made of 

inoceramian formations, which consist of thin- and medium-sized sandstones, which are 

lined with varying volumes of shale layers, which in some places dominate over 

sandstones. These forms of relief are broad, slightly sloping (up to 15°), occupied by 

agriculture fields, which in the last 25 years have been mainly used as grassland. 

 

 
Figure 1. The Bystrzanka catchment: location on the background  

of terrain relief and network of major rivers of SE Poland 

Explanations: 1- major rivers; 2-the Bystrzanka catchment; 3- country boundary 

According to the classification of the runoff regimes Parde [7], the outflow from the 

Bystrzanka catchment is characterized by a simple compound, snow-rain regime, with the 

outflow dominance in March (mainly due to thaw) and a secondary increase in June (due 

to precipitation). 

 

METHODS OF RESEARCH 

The outflow analysis was carried out on data collected in the water gauge closing the 

Bystrzanka catchment, directly before its estuary to the Ropa river. In this profile there 

was continuous registration of the water levels by limnigraph. 
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The basic criterion for distinguishing floods was the achievements of the so-called 

discharge threshold (Qgr) [8], calculated on the basis of multiannual characteristic flows: 

Qgr = ½ (NWQ + WSQ) 

NWQ - the lowest of the highest annual discharges 

WSQ - the highest of average annual discharges. 

The calculated flood flow limit was 0.689 m3 s-1. 

The genetic criterion, taking into account the factor causing the spate, was given by 

Lambor [4] who proposed the following types of floods, which caused by: 

- Heavy rainfall [Rh]  

- local storms and torrential rain; occur in small mountain streams and lowland 

streams with a catchment area smaller than 50 km2; usually occur in July and 

August,  

- or rainfalls occurring at atmospheric fronts; floods of this type cover much larger 

areas, because the range of rains is much wider than torrential rains 

- Continuous rainfall [Rc] - long-term precipitation with low intensity; floods of this 

type cover very large areas and occur from June to September, 

- Snowmelt [S] - rapid melting of the snow cover; floods of this type cover large areas; 

most often occur in March and April, but may also appear in the winter months as a 

result of a thaw. 

In addition, the author of the study distinguished types of floods R(h + c), in periods when 

heavy rainfall occurred during flood caused by continuous rainfall, causing a significant 

increase in the discharge, or when the downpour turns into a continuous rainfall, causing 

high flow in the river. In addition, the author distinguished "thaw-and-rain" floods [R+S], 

also calling them "mixed", occurring most often in March or early April, when a relatively 

high daily rainfall (over 10 mm per day) happened simultaneously with the meltwater 

runoff. 

 

RESULTS 

The total number of floods in the period of 45 years discussed was 408 (Fig. 2). The 

number of rainfall floods [Rh+Rc+R(h + c)], which amounted to 293, accounted for 72% of 

the total number of floods. The dominance of floods is consistent with the spatial 

distribution of flood types presented by Stachy and Fal [9] in Poland. Among the floods 

categories highlighted above, most often there were floods caused by heavy rainfall (Rh) 

in the number of 132, representing 32.4% of the total floods. Snowmelt floods (S) that 

amounted to 78, accounted for 19.1% of all cases. 

 
Figure 2. The number of floods distinguished by genetic classification. 
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The number of floods in particular years was very diverse, from 2 in 2012 to 22 in 2010 

and was characterized by high variability from year to year (Figure 3). In these two years 

there were extreme annual outflow totals, which in 2012 amounted to 85.0 mm and in 

2010 - 856.6 mm [11]. Average number of floods was 10.5 per year. This value is higher 

than the average recorded in the basin of the Ochotnica stream in Gorce Mountain [10].  

 
Figure 3. The number of freshets in the Bystrzanka river in the years 1971-2015. 

Table 1. Characteristics of individual genetic types of floods; the Bystrzanka stream; 1971-2015 

 Genetic types of floods  

 Rc Rh R(h+c) S R+S Total 

 Number [-] 

total 115 132 46 78 37 408 

 Duration [h] 

total 3170 3060 1927 4476 1607 14239 

average  27.6 23.2 41.9 57.4 43.4 34.9 

 Time of concentration [h] 

total 1663 799 861 1765 638 5726 

average  14.5 6.1 18.7 22.6 17.2 15.8 

 Floods runoff [mm] 

total 743.3 1387.8 675.4 617.2 318.0 3741.7 

average  6.5 10.5 14.7 7.9 8.6 9.2 

 Maximum discharge [m3 s-1] 

average 2.101 5.975 4.132 2.417 2.526  

 

The floods duration amounted to 14239 hours, representing 3.6% of the duration of the 

discussed period (Table 1). The longest total duration concerned snowmelt floods (4476 

hours), which were also characterized by the longest duration of a single flood event of 

57.4 hours and the longest time of concentration - 22.6 hours. The shortest total time 

concerned “mixed” floods, mainly due to their small number. The shortest duration had 

a single flood after heavy rainfall 23.2 hours. Floods of this type were also characterized 

by the shortest average time of concentration, which amounted to 6.1 hours. In the long-

term perspective, the average duration of floods during the year was 316 hours, while in 

individual years it was from 50 hours in 2012 to 845 hours in 1983 (Figure 4). 
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Figure 4. Duration of individual genetic types of floods in the period 1971-2015. 

During the research period, there were statistically no significant flood length trends due 

to the high variability of the number of floods and their duration in subsequent years, 

which is a typical feature for transitional part of the temperate climatic zone. The analysis 

of the tendencies indicates a shortening in the duration of floods with a simultaneous 

increase in the duration of low discharges. Among the distinguished genetic types, only 

rainfall floods are characterized by an increase in duration, which is correlated with an 

increased trend in their numbers in subsequent years. Clearly shown is a decresed trend 

in duration of snowmelt floods, which is a result of decreasing precipitation totals in the 

form of snow and sublimation from the snow cover. Over the last several years, a rapid 

increase in air temperature has been observed in the days following the turn of winter into 

spring, which results in a shorter duration thermally of early spring [12]. The remaining 

snow cover undergoes the sublimation process, thus the volume of melt water is limited. 

 
Figure 5. Flood runoff and share of flood runoff in the annual runoff 

The flood outflow layer, exceeding Qgr = 0.689 m3 s-1, amounted to 3741.7 mm, 

constituting 21.1% of the outflow in the analyzed period. The largest volume of water 
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was discharged from the Bystrzanka catchment by the Rh floods - 1387.8 mm, whose 

share was significantly higher compared to the other types of floods and constituted 37% 

in the outflow of floods. By analyzing the role of a single flood in regards to the amount 

of outflow, it was found that the R(h + c) floods discharged the largest runoff layer from the 

catchment (14.7 mm). 

In the discussed period between 1971 and 2015, the average annual flood runoff layer 

was 81.5 mm, showing a variation in the range from 7.0 mm in 2012 to 263.5 mm in 2010 

(Figure 5). The annual share of the outflow ranged from 6.3% in 2007 to 44.1% in 2014. 

Hydrogram models were created on the basis of average parameters of particular flood 

types concerning: time of concentration, duration and maximum flow (Figure 5). 

 

 
Figure 5. Average hydrograms of genetic flood types in the Bystrzanka 

SUMMARY AND CONCLUSIONS 

1. Floods that occur in a small mountain catchment in a transitory variety temperate 

climate zone are the events with a large diversity of number, duration, and genetic type 

in subsequent years. 

2. Among the discussed types of floods, snowmelt floods are characterized by a 

decreasing tendency of abundance and duration, with a simultaneous increase in the total 

length of floods. 

3. The floods outflow, which on average amounted to 81.5 mm per year, accounted for 

21.1% of the normal annual outflow. About 75% of the floods outflow was shaped by 

rainfall, mainly related to the spring and summer seasons. Therefore, the dominance of 

the outflow in March is affected by the spring thaw (to a lesser extent) and the above-

average discharges which in fact do not meet the floods flow discharge criterion. 
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ABSTRACT 

The authors are developing conceptual and methodological basis for studying the role of 

the natural (landscape) factor in the multifactor processes of forming the cultural and 

historical landscapes of the ancient Russian cities that formed along the Upper Volga 

segment of the Great Volga historic waterway. The Upper Volga segment is considered 

as a single integral system (cultural and historical region). Research is conducted on the 

basis of a historical and geographical approach, on two hierarchical levels: a) at the 

regional level, where the cultural and historical region of the Upper Volga segment is 

explored and b) at the local level where historical centers of ancient Russian cities are 

explored (cultural and historical urban landscapes). The study sets out the features of the 

landscape structure of this region, the history of its economic development and the 

peculiarities of the formation of ancient Russian cities at the early stages of the 

functioning of this waterway. 

 

Keywords: The Upper Volga Region, landscape, the Formation, Evolution. 

 

INTRODUCTION 

The formation and development of cultural and historical landscapes of ancient Russian 

cities is a natural result of evolutionary processes of a particular territory. Geographical 

studies of the basic patterns of the formation and evolution of urban landscapes in the 

initial stages of their formation, studies of the interaction of the city and landscape have 

been gaining more and more significant place in the scientific literature. 

Scientific studies of the city and landscape are the most complete and diverse and they 

are especially well studied from a historical point of view. Many geographic aspects of 

modern urban landscapes have also been thoroughly studied. At the same time, with rare 

exceptions, there have not been associated historical and geographical studies of ancient 

Russian cities, and the studies of the basic patterns of the formation of the structure of 

urban landscapes in the early stages of their development have generally been at the initial 

stage. 

An interdisciplinary approach to the study of a problem at the border area of the 

humanities and natural sciences such as history and geography is viewed as the most 

relevant at the present stage of the science development. A number of issues related to 

the understanding of the factors that led to the formation of the ancient Russian cities and 

the changes that took place within them are debatable and often not sufficiently 
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substantiated. This primarily relates to the geography of ancient Russian cities, the 

determination of the influence of natural factors on them and, above all, the properties of 

their surrounding landscapes, which were the resource base for their formation, existence 

and development. It is sufficient to recall the ongoing controversy in the historical science 

about the "transfer" of ancient Russian cities, where there are hardly any arguments on 

the properties of the landscape structure as a factor of their development. 

 

HISTORIOGRAPHIC REVIEW 

Complex historical and geographical (landscape and historical in particular) studies of 

ancient cities with specific retrospective reconstructions of urban landscapes and their 

structures for the initial stages of their formation are rare in both the world and Russian 

science. There are a number of historical and geographical studies of ancient Russian 

cities, however their main difference is either a narrow component orientation or an 

absence of retrospective studies of the anthropogenic component in specific landscape 

conditions. In recent years, in landscape studies, considerable attention has been paid to 

the development of clear criteria for the identification and diagnosis of anthropogenically 

modified landscapes, including urban landscapes [2, 3]. 

The problem of studying the formation and development of the Great Volga Route and 

the ancient Russian cities has received all-round coverage in the Russian historiography. 

Among the numerous works on the study of the Great Volga Route, the detailed 

monograph by I.V. Dubov [1] stands out. A huge array of publications is devoted to the 

study of ancient cities, including the cities of the Great Volga Route. Here, we can list the 

general works of historians (monographs, sections in monographs and articles) such as 

M.N. Tikhomirov, 2008 [12]; A.V. Cuza, 1989 [6]. There is also an abundant massive of 

sources that addresses the issues of urban planning and planning aspects of cities. Among 

these works there are the monographs of a complex plan by the famous urban geographer 

G.M. Lappo [7]. 

At the same time, there remain debatable questions about the origin of ancient Russian 

cities, the stages of the formation of urban landscapes and local differences. The question 

of the role of the natural factor and the landscape properties of the terrain in the formation 

of ancient Russian cities remains poorly studied. While the problems of the relations 

between the modern city and the landscape have been in the center of attention of 

scientists of different profiles (for example, the work by Vladimirov V.V., Mikulina E.M. 

and Yargina Z.N. [13] became classical), the historical aspect of this process and the 

development of methods of associated historical and geographical research of urban 

landscapes of the most ancient periods of our history are at the initial stage of 

development. It is also possible to mention the works concerning the historical and 

landscape aspect of the development of the ancient Russian cities of the Upper Volga 

region by E.U. Kolbovsky [4, 5]. There are still controversial questions on the origin of 

the cultural and historical landscapes of ancient Russian cities, the stages of formation, 

local differences and features of their dynamics. 

 

METHODOLOGY AND METHODS  

The development of ancient Russian cities on historic waterways is determined by a 

combination of physiographic, socio-economic and historical factors. Therefore, their 

research should have a complex interlinked interdisciplinary historical and geographical 

character with specific retrospective reconstructions of urban landscapes and their 
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structure for the initial stages of their formation. The methodological basis of the study is 

the historical and geographical approach, which includes the method of interlinked 

analysis of historical, archaeological and geographical materials with the preparation of 

a series of historical and geographical maps using the latest computer technologies and 

the creation of historical and geographical information databases. 

Research is conducted on the basis of a historical and geographical approach, on two 

hierarchical levels: a) at the regional level, where the cultural and historical region of the 

Upper Volga segment is explored and b) at the local level where historical centers of 

ancient Russian cities are explored (cultural and historical urban landscapes). That is, the 

landscape differentiation of the territory with its inherent resource base was necessarily 

taken into account, and in key areas the study was carried out on certain parts of the 

landscape (morphological units), which served as the territorial basis for the formation of 

ancient Russian cities and for the formation of the structure of urban landscapes. 

The main method of research was the combined analysis of historical, archaeological and 

geographical materials with the preparation of a series of historical and geographical 

maps using the latest computer technologies and the preparation of specific landscape and 

historical GIS. An important method of research was the landscape and historical 

mapping with the preparation of a series of multi-time maps of key areas reflecting the 

formation of urban landscapes at a certain historical stage in specific environmental 

conditions. All maps for each key section are created in electronic vector form for 

visualization in Mapinfo environment in a single coordinate system. All information in 

the maps is presented in the form of specific agreed map layers with numbered selections 

with attribute tables containing selection numbers and textual legends to them. All layers 

are integrated into the corresponding thematic map and a single historical and 

geographical GIS. 

A particular attention within the framework of the historical and geographical approach 

is given to the historical and genetic and diachronic methods to identify the main stages 

of the periodization of the process of formation and evolution of cultural and historical 

landscapes, i.e. the study of the history of geographical objects (the establishment of their 

genesis and all stages of development) from the moment of their formation to the present, 

being the period of complete re-planning of the structure of urban landscapes (during the 

Soviet period of time). 

 

RESULTS AND CONCLUSION 

The natural and anthropogenic component of the evolution of urban landscapes is 

considered in a single specific space and time, and all research is carried out at the 

regional level (for the entire Upper Volga segment) and at the local level (for historical 

centers of cities). The Upper Volga segment of the Great Volga Route was selected as the 

object of detailed research. It was on this segment of the Great Volga Route that the 

system of ancient Russian cities was formed, the formation and development of which is 

directly related to the formation and functioning of this communicative way, which was 

the most important for the ancient Russian state. The main feature of the studied area is 

the unity and integrity of the natural and anthropogenic component, which was taking 

shape over a thousand-year period and represents at present an integral cultural and 

historical region. Natural and anthropogenic component of the evolution of urban 

landscapes are considered in a single specific space and time, and modern urban 

landscapes are considered as a kind of landscape historical systems, namely cultural and 

historical landscapes [8]. 
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The results of the analysis of the settlement structure have showed that at the studied area 

of the historical waterways the following two main stages of the settlement and the 

economic development of the territory and the formation of the ancient Russian cities on 

them can be identified: from the VIII to X centuries (early) and from the X to XIII 

centuries (late). 

The authors, relying on the long-term works of the Integrated Expedition to study the 

historical waterways of Russia, have established the peculiarities of the landscapes and 

their anthropogenic transformation at the early stages of their economic development [9, 

10, 11]. Further, a comparative analysis of landscape, natural component and historical-

geographical maps of the area of historical water systems in combination with research 

in key areas allowed to establish some features of nature management, the formation of 

ancient Russian cities and the formation of settlement structure depending on the specifics 

of waterways and the landscape structure of the area. In the ancient Russian period, which 

was the period of the formation of the Great Volga trade route along the shores of lakes, 

the Volga river and its tributaries, a permanent and rather dense settlement network was 

formed. This region was becoming one of the key areas of the Slavic settlement and the 

formation of the ancient Russian state. Landscape analysis of the spatial distribution of 

historic Upper Volga cities showed that at an early stage in the Old Russian period, places 

for building cities (proto-cities) were usually chosen on the most important sections of 

the waterway, taking into account their safety, with a relatively simple landscape 

structure, on low relief elements. They were located mainly on gently sloping surfaces of 

low above-floodplain or lake terraces, areas of low valley outwash plains, rarely on the 

near-valley slopes of inter-river plains and sometimes on high floodplains emerging from 

the flooding regime. 

Later, cities began to be laid mainly in the river valleys on steep banks on the relatively 

isolated sites of valley outwash plains (most often low valley outwash plains, which 

corresponds to the third above-flood terrace), cut from the sides by steeply cut valleys of 

small daughter rivers or valleys of the beam type. Settlements outside fortresses were 

located at lower levels: on the second and first floodplain terraces, adjacent to these parts 

of the valley outwash plains. Since almost all the cities were self-sufficient in food or 

formed as centers of the surrounding agricultural areas, when choosing the location of the 

city, preference was given to ecotone territories with a complex landscape structure and 

rich resource base that allowed the first settlers to conduct a flexible complex economy. 

Therefore, the study sets out the features of the landscape structure of this region, the 

history of its economic development and the peculiarities of the formation of ancient 

Russian cities at the early stages of the functioning of this waterway. As a result of the 

research, it was concluded that the spatial differences in the location of cities are due to 

provincial-zonal conditions and their position in specific landscape conditions, which is 

often a decisive factor in their formation and development. 
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ABSTRACT 

The “Starite kolibi” deposit is located near to Muldava village and Asenovgrad town. The 

district is presented by the marbles of the Dobrostan Marble Branch. The region belongs 

to the Central Rhodope block and northwest edge of the East Rhodope Paleogene decline. 

They are massive marbles without sloping surfaces, with irregular cracks with different 

directions and slopes. They form a marble arc-shaped strip with a maximum length of 

1050m and a maximum width of 330m. The thickness of the marbles is 39,4m. The top 

layer is made of a clay-sandy layer with small marble pieces and soil and average 

thickness of 0,4m. The origin of the marbles from the “Starite kolibi” deposit refers to the 

group of metamorphic deposits. The marbles in the whole career are visually all the same 

and massive with no cracks and stratifications. The main colors are gray-white and white. 

From the petrography point of view, they are fine crystalline and semi-crystalline marbles 

and the crystalline crystals are partially recrystallized. Calcite is the major rock-forming 

mineral (97-98%) of the marbles in the deposit. 

 

Keywords: Marbles, Petrography, Metamorphic deposits. 

 

INTRODUCTION 

According to Kozhuharov the "Starite kolibi" deposit is made up of marbles of the 

Dobrostan marble complex, covered with a thin clay-sandy layer with small marble parts 

and soil. They are massive marbles without sloping surfaces, with irregular cracks with 

different directions and slopes. Around the area of the study, there is information from 

several boreholes, according to which the following rocks are observed: sandstones, 

clays, marble. Marbles in the area are transformed limestone and dolomite limestone 

under the conditions of regional metamorphism [1]. Тhe deposit has an area of 

231 635m2. The development will be done by an opencast method. According to the 

mining and technical conditions of the deposit a multi-stage system of development was 

adopted. Each horizon is developed by sequentially taking the lamellas of which it is 

divided. Exploitation takes place first in the uppermost horizon. At the end of the mining 

on the current horizon goes to the next one, so that if it is necessary to increase the annual 

yield it is possible to work simultaneously on two operating horizons. A classical "top-

down" development system using blasting operations to separate the marble from the 

rocks. The explosive material is used only to isolate the marble from blocks. 

The annual mining of a solid mining mass is considered to be 240000 tons per year. The 

volume of the material which has to be removed is 41500 m3 and its average thickness is 

0,4m. The average thickness of the useful material is 39,5m [2]. 
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GEOLOGICAL - GEOGRAPHICAL FEATURE  

The area of interest is situated on the 1270m southern of Muldava village and around 4km 

southeast from Asenovgrad. On the picture below is shown “Starite klibi” deposit. 

 

 
Figure 1. “Starite kolibi” deposit 

Тhe access to the quarry is carried out by a deviation from the village of Muldava on an 

existing road with crushed stone pavement. Topographic map on figure 2 shows the exact 

position of the “Starite kolibi” deposit. The locality is about 375 meters away from the 

Asenovgrad - Kardzhali road. 

On the figure 2 is obvious how close to the road is the deposit, which has high importance 

to the transportation purposes.  

 

 
Figure 2. Topographic map on the district 

To the east of the deposit, over the marbles of the Dobrostan congregations are located 

Paleogene marble conglomerates and breccia conglomerate. They are terrigenous coarse 

sediments. Small to large rounded, semi-rounded, rarely edged pieces. The bond is 

limestone to limestone - sandy, pigmented by iron hydroxides, giving reddish colour to 

the sediments. To the north and east of the marbles are situated the diluvial deposits of 

the Quaternary. They are reddish clay, mainly marble, different in colour and size. 
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GEOLOGICAL CHARACTERISTIC OF DEPOSIT  

AND CLASSIFICATION OF RESOURSES 

The geological exploration of the area is good.  The Rhodope Massif extends in southern 

Bulgaria and northern Greece consists of high grade metamorphic rocks, including 

granitic gneisses, marbles, and amphibolites [3]. The whole area was covered with 

geological mapping in M 1: 100000 and M 1: 25000 during the period 1951 – 1968 [4]. 

The general revision of the Chepelare map of the last geological map M 1: 100000 and 

the explanatory note is made by Kozhuharov in 1994 [5]. The stratigraphic scale of the 

Rhodope metamorphic basement [6] used in the Geological Map of Bulgaria M 1:100 

000, represents a real superposition of lithostratigraphic units without pretending to 

correspond completely to the primary one [7]. 

The deposit includes a marble arc-shaped strip. In the central part of the strip, the marbles 

are revealed in wells and small old quarries. According to schematic geological mapping 

on the quarry boards’ marbles are revealed on the surface or are covered with a thin clay-

sandy layer with small marble chips and soil. 

Marbles are affected by the processes of erosion, mainly in the surface areas of the marble 

massif and around the tectonic (few and rare) disorders. Small karsts form up to 2 cm are 

observed: caverns and pores. 

According to petrography marbles are fine crystalline and semi-crystalline marbles and 

the crystalline crystals are partially recrystallized. Calcite is the major rock-forming 

mineral (97-98%) of the marbles in the deposit. It forms isometric or slightly elongated 

to the foliation xenoblasts with varying size and irregular grain boundaries [8]. Marbles 

are massive marbles without sloping surfaces, partly cracked, with crystalline calcites 

often seen on the cracks. In single sections, layers of thin-to-medium-sized marbles (0.5 

to 2 m) or thin-layer marbles are observed on the boards. In the south eastern flank of the 

marbles there are also layers of mica shale.  

The marbles are grey, white, greyish, creamy, rarely yellowish and greyish, in single 

occasions pale pink. The marbles in all workmanship are visually the same massive with 

no slimness. They are medium to large, crystalline and dense. The knowledge of the 

morphological characteristics of the ore bodies could improve the effectiveness of 

exploitation process [9]. Physical-mechanical index of the marble in “Starite kolibi” 

deposit is shown on Table №1 [10]. 

  Table 1. Physical-mechanical index of the marble in “Starite kolibi” deposit 

№ 

probe 

Bulk 

density 

Specific 

density 

Pore 

volume 

Porosity 

coefficient 

Water 

absorption 

Compressive 

strength in 

dry state 

Compressive 

strength in 

wet state 

g/cm3 g/cm3 %  % X105Pa X105Pa 

1 2.73 2.77 1.44 0.015 0.66 577.1 397.3 

2 2.78 2.84 2.11 0.022 0.46 709.6 531.5 

3 2.68 2.72 1.47 0.015 0.31 458.2 362.5 

4 2.68 2.71 1.11 0.011 0.15 438.6 413.2 

5 2.67 2.71 1.48 0.015 0.13 565.6 503.2 

 2.71 2.75 1.52 0.016 0.34 549.8 441.5 

 

As it is shown on Table №1 the marble from “Starite kolibi” deposit has almost theoretical 

value of physical characteristics, which made it perfect for building purposes.  

As a result of the detailed geological investigations carried out in the "Starite Kolibi" 

deposit - 11942700 m3 of marble for building materials were found and calculated. The 

classification of the reserves is shown on Table №2.  



Physical Geography 

162 

Table 2. Classification of the reserves 

Classification of the resources 
Volume of the material to be 

removed (thousand . m3) 

Volume of the resources 

(thousand . m3) 

[111] 6.7 1961.0 

[122] 34.8 9981.7 

Total [111]+[122] 41.5 11942.7 

Total resources [332] 0 7374.4 

The ratio of the amount of the material to be removed to the stock quantity is 1:288;  

Total usability 99%. 

 

CONCLUSION 

Marble has a large variety of uses nowadays, because of its structure, hardness and its 

ability to get polished which made it one of the most ideal facing materials. 

This metamorphic stone composed mostly of mineral calcite [CaCO3] under extremely 

high pressure and intense heat beneath the Earth, results from the process of re-

crystallization of limestone. The effect of such process is of great importance, because 

the newly created stone bears very tight crystalline structure with very small porosity. All 

these features made it perfect for building material all over the world. Although marble 

quarrying is an energy intensive activity it is one of the most important necessities for 

building industry.  
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ABSTRACT 

Human activities, apart from natural factors, play an important role in channels changes 

especially in mountain areas The main objective of the study was to assess the impact of 

human activities on the functioning of selected river channels in the Polish Western 

Carpathians in the last 50 years. The research showed a significant changes in the 

morphology of the river channels. There has been a general tendency to channel incision 

mainly due to floods, channel modification and land use/land cover changes (cultivated 

land abandonment and increase areas with forest and grassland). Channels incision was 

also observed below the dams. This was due to the reduced river load of bed and 

suspended sediment material, which was trapped in the reservoir, and the enhanced 

energy of the ‘hungry water’. It was also found that the influence of reservoirs on the 

hydromorphological state of rivers below their location is diversified and not necessarily 

negative. In addition, suspended sediment load in small mountain stream in the period 

1970-1999 decreased due to cultivated land abandonment. After that suspended sediment 

load increased as a result of the appearance of a new sediment sources associated with 

intensification of landslides and human activity, such as construction works. The results 

of this study can be used as a basis for to formulate policies and manage river systems in 

mountain areas. 

 

Keywords: human activity, river channels, land use land cover changes, reservoirs, 

Polish Carpathians 

  

INTRODUCTION 

 Human activities, apart from natural factors, play an important role in channels 

changes especially in mountain areas [1], [2], [3]. Several factors that control channels 

morphology have been recognized. One of the most important of them are channelization, 

gravel mining [4], [5] and dams construction [6]. Moreover, land use and land cover 

changes (LULCC) can also lead to a river channels changes [7], [8]. In the Polish Western 

Carpathians after Warld War II until the end of the 1980s, a continuous increase in 

population and dominance of agriculture in the structure of land use was recorded [9]. 

The collapse of the centrally planned economy in 1989 affected LULCC related to the 

abandonment of arable land in favour of forest and meadows [10], [11]. These changes 

have long-term and various consequences for the natural environment, that are mainly 

related to the reduction of erosion on the slopes [12]. Furthermore, cart tracks were 

abandoned and overgrown with shrubs, that influenced the change in the drainage of 

water and sediments  supply to channels [13], [14]. A reflection of changes observed in 

the natural environment at the catchment is transport of suspended sediment in the river 
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[15]. In addition, the construction and operation of reservoirs on rivers in the Carpathians 

has led to significant changes in the natural conditions of river channels and valleys.  

The main objective of the study was to assess the impact of human activities on the 

functioning of selected river channels in the Polish Western Carpathians in the last 50 

years. The main attention was paid to the dynamics of river channel beds, transport of the 

suspended sediment in the stream associated with LULCC, and assessment of the 

hydromorphological state of the rivers below and above reservoirs. 

 

STUDY AREA AND METHODS 

The study was conducted on the selected rivers in the Polish Western Carpathians (Fig. 

1). Studied rivers are typical for the Beskidy Mountains. Flysch sediments, which were 

formed during the Cretaceous-Paleogene period, are predominant in the geological 

structure of the Carpathians. The hydrological regime of the Carpathian rivers is 

characterized by high seasonal, as well as small long-term, flow changeability. Low flows 

occur most often during the autumn and winter months, and high flows are most likely to 

occur in the spring and summer months [16]. 

The study conducted in the Polish Carpathians included:   

i)  analysis of  the position of river channel beds based on the long-term observation series 

of daily water stages. Five rivers were chosen for this analysis: the Ochotnica river 

(Tylmanowa guging station: 1972-2011); the Kamienica Nawojowska river (Nowy Sącz 

gauging station: 1981-2014) and the Ropa, Zdynia and Wisłok rivers (Szymbark, Uście 

Gorlickie and Pastwiska gauging stations, respectively: 1972-2011) (Fig. 1). The data was 

provided by the Regional Water Management Board in Cracow. 

 
Figure 1. Study area 

ii) changes in suspended sediment in the Bystrzanka stream in the period 1970-2017. This 

periods covered a LULCC (cultivated land decreased, forest and grassland increased). 

Principal component analysis (PCA) and Revised Universal Soil Loss Equation 

(RUSLE), [17] were used in the analysis. 

iii) analysis of the hydromorphological state of the rivers above and below reservoirs. 

Four rivers have been selected: the Ropa, Raba, Dunajec and Wisłok rivers. The research 

was based on the British River Habitat Survey (RHS). The synthetic indices Habitat 

Quality Assessment (HQA) and Habitat Modification Score (HMS) were calculated on 

the basis of the data for each section studied; this allowed the hydromorphological 

properties of rivers to be assessed numerically. 
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RESULTS AND DISCUSSION 

Dynamics of river channels 

 Two main factors determine changes in the position of the rivers channel beds: 

natural (floods, tributaries, type of the channel bed substrate) and anthropogenic (e.g. 

control works in the channel, reservoir and LULCC). The erosion observed in the 

Carpathians rivers in the last decades have increased due to the economy transformation 

in the country, and in recent years, the Polish accession to the European Union. 

On the basis of an analysis of the minimum water levels from 1972 to 2011, two periods 

can be identified with different tendencies in changing the position of the Ochotnica 

channel (Fig. 2). The first covers the period from 1972 to 1996, when aggradation (3.9 

cm year-1) was the predominant process, whereas from 1997 to 2011 incision (3.2 cm 

year-1) dominated. It should be noted that despite the change in the trend of the level of 

the Ochotnica channel, there were no statistically significant changes in the floods 

frequency in the analyzed period [8]. Discharge analysis confirmed incision of the 

Ochotnica channel. In 1997, the lowest water level was 206 cm, with a discharge of 0.81 

m3.s-1, and in 2010 at the same water level the discharge recorded was 2.24 m3 s-1. This 

example showed that the same water level in the multiyear period corresponded to higher 

discharges, which was evidence of the river channel incision. The periods of the channel 

referred to the period of the centrally planned economy with a large share of cultivated 

land and incision referred to free market economy with a rapid decrease of arable land in 

Gorce catchments [8], [18].  

 

 
Figure 2. Minimum and maximum annual water level on the selected rivers  

(Ochotnica, Kamienica Nawojowska, Ropa) in the Polish Carpathians 

The trend of the incision of the Ochotnica channel in recent years was compatible with 

the changes of the river channels level noted in the Beskidy Mountains [19]. In the 

Kamienica Nawojowska river the tendency of channel incision was observed starting 

from the 1960. Average annual rate of increase of the minimum stages was between 0.4 

to 1.2 cm year-1. The average incision of the Zdynia riverbed was 2.2 cm year-1 and the 

Wisłok riverbed 0.3 cm year-1. The lack of major changes in the Wisłok riverbed resulted 

from the channel lithology. 
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The direct anthropogenic factor determining the direction and scale of changes in the 

morphology of the Carpathian river channels are reservoirs [20]. In the selected profiles 

located below the Klimkówka reservoir, the incision of the Ropa river channel was 

observed, reaching several dozen centimeters during one flood [20], [21]. The rate of 

channel incision depends on the number and size of floods, lithology, as well as the 

distance from the reservoir. The biggest changes were observed just below the reservoir.  

Land use land cover changes (LULCC) and suspended sediment transport 

In the Carpathians, during last 50 years an abandonment of cultivated land and increase 

of forest and grassland area has been noted [18]. In addition, in many Carpathian 

catchments observed the development of hydro-technical infrastructure and the channels 

regulation. These changes have influenced the transport of suspended sediment. Human 

impact is more diverse than other sources of sediment and can have significant short- and 

long-term effects. Many studies have documented LULCC as fundamental factors 

affecting soil erosion processes and sediment delivery into rivers [22], [23]. LULCC have 

reduced soil erosion in Bystrzanka catchment by 74% (based on RUSLE). 

Hydrometeorological data has not shown a statistically significant trend despite changes 

in forms of human activity in 1970-2017 [24]. In the first three decades of the analysed 

period (1970-1999), suspended sediment load gradually decreased. In 2010-2017, 

suspended sediment load was the highest in the whole investigated period. PCA 

confirmed that it was a result of the appearance of new sediment sources associated with 

intensification of landslides, channel erosion and new forms of human activity, such as 

construction works. The imposition on these factors resulted in an increase in suspended 

sediment load and masked the effects of rainfall and LULCC in the catchment [24].  

Hydromorphological state of rivers 

The construction of reservoirs leads to changes in the hydrological and thermal regime of 

rivers, the hydrochemical character of rivers, and the morphology of river valleys and 

riverbeds [25], [26], [27]. Despite the fact that the functioning of reservoirs causes 

changes in the natural biotic and abiotic elements of the river and valley habitat, the 

influence of reservoirs on the hydromorphological state of rivers below their location is 

diversified and not necessarily negative. Selected rivers in Carpathians above and below 

reservoirs indicate a low or acceptable habitat quality based on the HQA index. The 

habitat quality was  mainly influenced by the number and diversification of natural 

morphological elements of bottoms and banks, the structure of bank vegetation. Level of 

modification of rivers habitat (based on HMS index) was classified as nearly natural, 

slightly modified by human activity (the Wisłok and the Dunajec rivers, above the 

reservoirs; the Ropa River, below the reservoir) and little changed (the Ropa River, above 

the reservoir; the Dunajec River, below the reservoir). The habitat quality in the Raba 

River above and below reservoir was considerably changed. In the Ropa river below the 

reservoir was observed better hydromorphological state than above the reservoir mainly 

due to greater diversification of natural morphological elements of the channel and flow 

types and lack of riverbank reinforcements. Much change habitat on the Raba river above 

and below reservoir, were caused by the anthropogenic modification of channel banks, 

i.e., bank reinforcements and reprofiling. The channel of the Raba river was regulated to 

protect against bank erosion. Below reservoir the channel modification noted was mainly 

due to stabilize the dam. Also in the Dunajec river bank reinforcements was observed. 

However, those modifications do not result directly from the influence of the reservoir. 



International Scientific Conference GEOBALCANICA 2019 

167 

The regulation was to protect the road built along the river, and it was carried out long 

before the construction of the reservoir complex [28]. 

 

CONCLUSIONS 

Functioning of river channels in the Polish Western Carpathians is associated with natural 

factors and in recent years, with human activities. Human activity modifies fluvial 

dynamics both directly and indirectly. 

 The research showed: 

i) significant changes in the morphology of the river channels. There has been a general 

tendency to channel incision. These changes were influenced, among others floods and  

LULCC, especially cultivated land abandonment. In addition, it has been shown that the 

reservoir intensifies the tendency of incision especially below the dam. The impact of 

reservoir on channel incision decrease with the increasing distance from the reservoir.  

ii) that the transition from a centrally planned to free market economy system and Poland's 

accession to the European Union changed the intensity and forms of impact of 

anthropogenic factors in the Polish Western Carpathians, which was reflected in the 

change of sources of the suspended sediment. The increase of suspended sediment load 

in recent years has been a result of the appearance of new sediment sources associated 

with landslides hotspot, channel erosion and construction works. 

iii) that the hydromorphological state of the selected Carpathian rivers above and below 

reservoirs depends mostly on the natural habitat features of the area through which the 

rivers flow and the human activity near and in the river channels.  

The results of the research underline the human impact on the functioning of the channels 

and can be used as a basis for to formulate policies and manage river systems in mountain 

areas. 
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ABSTRACT 

The aim of the study is the presentation of the directions and scale of changes in the 

morphology of the Himalayan and its piedmont river channels occurring under the 

contemporary influence of human activity. The study uses the results of morphological 

field research conducted in the Teesta river basin (right tributary of the Brahmaputra) in 

the period 2011-2015. The research shows that one of the most common anthropogenic 

form affecting banks of the Himalayan channels is their reinforcement and reprofiling 

related to bridges and dams construction. In turn, on the Himalayan piedmont, the most 

visible human influence is massive extraction of riverbed sediments what leads to the 

deepening of river channels. The morphological changes of channels caused by human 

interference deteriorates the quality of the rivers habitat and affects human communities 

dependent on rivers ecosystem services. 

 

Keywords: rivers, channel morphology, human impact, Himalayas, India 

 

INTRODUCTION 

Environmental conditions of rivers are changing over multiple spatial and temporal scales 

under influence of natural factors and diverse human activities [1]. The role of various 

forms of anthropopressure in channel systems is particularly discussed in the 

environmental literature, e.g. [2], [3]. Human activities in river ecosystems can be direct 

(including channels regulation, construction of dam reservoirs) and indirect (containing 

land use and land cover changes), and their consequence is a change in type, as well as 

spatial diversity of the intensity of morphogenetic processes [4], [5]. Human effects on 

mountain streams lead among others to the changes in channel geometry, dynamics of 

water and sediment movement, contaminants in the stream, or aquatic and riparian 

communities [6]. [7] states that human activity leads to the transformation of the natural 

environment into more homogeneous and with a low diversity. Human impact on river 

ecosystems is particularly noticeable in highly populated areas where rivers are a main 

source of ecosystem services [8]. 

Rivers in the Himalayas and its piedmont have highly dynamic environment with extreme 

variability in discharge and sediment load and are characterized by frequent changes in 

shape, size, position and planform [9], [10]. Simultaneously, the Himalayas and its 

piedmont are places of strong human interference in the natural environment [11], [12]. 

 The aim of the study is the presentation of the directions and scale of changes in 

the morphology of river channels in the Himalayas and its piedmont occurring under the 

contemporary influence of human activity. The study uses the results of gemorphological 

field research conducted in the Teesta river basin (right tributary of the Brahmaputra) in 

the period 2011-2015 (Fig. 1). The investigations were carried out during 5 scientific 
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expeditions realized under cooperation between Polish Academy of Sciences and Indian 

National Scientific Academy as well as under collaboration of the Institute of Geography 

and Spatial Organization and North Bengal University. 

 

 
Figure 1. Study area 

STUDY AREA AND METHODS 

The field researches were mainly conducted on the Teesta river and its tributaries within 

the Darjeeling Himalayas  and its piedmont (Fig. 1). The Teesta river is a right tributary 

of the Brahmaputra with draining mountain area of approximately 8,600 km2. It originates 

in the Pauhunri massif (7127 m a.s.l) and the total length of mountain section of the river 

amounts to 182 km. The Teesta is characterized by a complex hydrological regime with 

rain, glaciers and snow melting as well as groundwater supply. According to [13] the total 

annual rainfall fluctuates usually in this area between 2000 and 6000 mm. Approximately 

80% of the annual precipitation falling during the monsoon season [14]. Maximal river 

flow registered on 4th October 1968 (in Teesta Bazaar) was estimated at 18150 m3.s-1 and 

the minimal flows during dry season drop below 20 m3.s-1 [15]. In the analyzed mountain 

section, the width of the channel within the valley of the Teesta ranges from 20 m to 200 

m. The slopes of the valley of the Teesta are shaped by landslide processes, which are 

especially active during intensive precipitation and high water flows [16].  

Lish, Gish and Chel rivers are a first large left-bank tributaries of the Teesta river in the 

piedmont zone of the Himalayas. The total length of the rivers is respectively 20 km, 41 

km and 63 km. In the mountainous part of the rivers their valleys are deeply cut in the 

metamorphic rocks of various geological units. On the foreland of the mountains, the river 

beds are filled with alluvial material that forms extensive fans (Lish and Gish) with 

lengths up to dozen and a width of up to few kilometers [17]. From the study of [15] 

results that on the studied rivers Lish, Gish and Chel, every several years occur very large 

or even catastrophic floods causing transformations of the river channel morphology. 
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The geomorphological works on the Teesta were carried out (in 2012) during 

investigation of the hydromorphological state (with using the River Habitat Survey 

methodology) of the mountain section of the river (33-kilometer length) between Sikkim 

border and outlet from Himalaya (Sevok bridge). Field studies on the Lish, Gish and Chel 

rivers were based on the 4-fold measurements of morphometry of the riverbeds in four 

designated cross-sections. The research was carried out in the years 2011-2014. Three 

cross-sections have been located in the mountain piedmont along the bridges on the 

national highway connecting West Bengal and Assam at a distance of 3 km from the 

Himalayas (Lish), 4 km (Gish) and 11 km (Chel). Additionally, in order to illustrate the 

tendencies of morphological changes in river beds in the mountainous area, one cross 

profile of the Chel riverbed was determined along a road bridge located in the Himalayan 

part of the drainage basin, about 2 km above the mountain border. 

In addition social studies were conducted among population living off the extraction of 

bed material from the Balason river (the tributary of the Mahananda river in the Ganga 

basin) in the Himalayan piedmont. The studies aimed to illustrate the relationship between 

local communities and the morphology of riverbeds. The community of the Nimtijot 

village was selected for investigation. Information on the local community’s social and 

economic standing and its relation with the river ecosystem were collected through a 

diagnostic survey in the form of interview conducted in 2015. 

The detailed description of the methodology use in the above mentioned investigations 

contain publications [17], [18], [19]. 

 

RESULTS AND DISCUSSION 

Human interference in the morphology of Himalayan rivers 

The main natural factor affecting the morphology of Himalayan rivers is frequency and 

magnitude of floods caused by high rainfalls [13], [15]. The consequence of floods (in 

combination with rising of mountains) is deepening of channels as a common natural 

morphological process in the Himalayan rivers [11], [20]. The measurements of cross-

section located in the mountain part of the Chel river conducted in the period 2011-2014 

confirm a trend towards deepening of the Himalayan channels. The depth of the Chel 

channel in 2011 ranged from 5.25 to 6.45 m. In 2014, the depth was in the range of 5.45-

6.30 m. The course of the average depth of the Chel channel shows a trend towards 

deepening, up to 1 cm/year (Tab. 1). Local deepening of the channel during a year reached 

0.50 m [17]. 

Table 1. Average depth of the Lish, Gish and Chel river beds in 2011-2014 

River 2011 2012 2013 2014 

Lish 3.62 3.57 3.55 3.51 

Gish 5.85 5.83 5.84 5.83 

Chel (piedmont) 6.21 6.05 6.23 6.32 

Chel (mountains) 5.74 5.72 5.74 5.77 

 

The modifications concerning the morphology of channel banks are one of the a major 

form of anthropogenic pressure in the channel within the Himalayan part of the Teesta 

river [18]. Reinforcements with a concrete walls and reprofiling of riverbanks is observed 

for example at the location of bridges and the degree of human interference is diverse 

(Photo 1, Fig. 1). The highest number of modifications was found in the Teesta Bazaar 

bridge section, where the right riverbank is reinforced with a concrete wall along its entire 
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length. A smaller degree of river bank modification is observed in the Sikkim bridge 

section, where the reinforcements and reprofiling are only occasionally present in the top 

part of the left bank. The Sevok Bridge section is characterized by the smallest degree of 

modification of riverbank morphology. Morphological changes caused by human activity 

influence river habitat of rivers [21]. An expression of human changes in river habitat is 

the Habitat Modification Score (HMS) index which indicates the degree of anthropogenic 

changes in the river hydromorphology. The Sikkim bridge and Teesta Bazaar bridge 

sections, with modifications in the morphology of riverbanks, i.e. reinforcements and 

reprofiling, are characterized by the greatest changes of the river habitat. The river habitat 

in those sections can be considered as significantly changed. The values of the HMS index 

equaled 29 and 34, respectively (Fig. 2). The Sevok bridge section, where the HMS value 

equaled 9, is characterized by the least modified river habitat of the Teesta river, which 

is the result of the smaller transformation of river banks morphology in comparison to the 

other sections. 

 

 
Photo 1. Reinforcement and reprofiling of the Teesta channel banks (Teesta Bazaar) 

 
Figure 2. Values of HMS index and coverage of banks  

by the concrete walls on the bridge sections of the Teesta river 

In the light of the growing demand for electricity, the Indian government has decided to 

double the current volume of its production using the energy potential of rivers, by 
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building a large number of hydroelectric plants. One of the areas in which construction is 

carried out is Teesta river basin (Photo 2). The construction of many dams and water 

reservoirs within Teesta river basin will lead to significant transformations of the natural 

environment, including morphological changes in riverbeds [16]. Dams impose changes 

of flow and sediment transfer that drive changes of channel form along the downstream 

regulated river [22]. In the river channels above dams there is an intense accumulation of 

sediments, while below due to erosion there is a degradation of and dredging of the 

riverbed [23, 24, 25]. The Teesta river transports a large number of sediments, exploited 

in many places by local communities after the flood period [26]. The damming of the 

river will block the fluvial transport in the river and because of intensive accumulation 

within the channel and flood plain of the river will cause rapid shallowing of the river 

channel and the reservoirs.  

 

 
Photo 2. One of the new built dam (Teesta Low Dam III)  

on the Teesta river within the Himalayas 

Morphological consequences of human activity in the river channels    

at the piedmont of the Himalayas 

The Himalayas are a source of material transported by the flood during the monsoon 

season and deposited on their foreland. The scale of aggradation in river channels may 

reaches 3 m during 10 years [15]. The piedmont of the Himalayas is densely populated, 

which causes a strong human influence on river ecosystems. One of the most important 

manifestations of human activity in river ecosystems is the extraction of bed material [6]. 

The results of measurements of the bed position of the Lish and Gish river in the 

designated cross-sections at the Himalayan piedmont in 2011-2014 show their slow 

shallowing (Tab. 1). This suggest that the scale of material aggradation during the 

monsoon floods in the summer season is general greater than the scale of river material 

extraction by man. The observed raising of the bed level was in the Lish river 3 cm/year 

and in the Gish river 0.5 cm/year. Research conducted on the tributaries of the Teesta 

river prove that the natural supply of bed material during floods does not always 

compensate the losses resulting from the extraction of material from the river. It results 

in cutting the riverbed into the ground. The field measurements show that the changes 

taking place in the bed of the Chel channel on the Himalayan piedmont were more 

complex than in the Lish and Gish river. The depth of the Chel channel in 2011 ranged 
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from 5.15-8.30 m. In 2014, the extreme depths of the river bed were within the range of 

5.25-7.20 m. From comparison of morphological cross profiles of the Chel river bed in 

the period 2011-2014 appears that in some places across the channel the tendencies of 

pronounced dredging were observed, while in others raising the bed level. The maximum 

local elevation of the bottom during the year reached 1.20 m and dredging 0.70 m. The 

course of the average depth of the riverbed indicates that in the whole analyzed period 

there is a tendency to deepen the channel of 5 cm/year (Tab. 1). This tendency can be 

combined with the mass extraction of bed material from the river. 

The geomorphological effects of such form of anthropopressure in the above mentioned 

region have been presented in other scientific studies and the Balason river is one of the 

best studied rivers in this aspect in the North India, e.g. [27], [28]. Surveys conducted 

among the local community involved in extracting bed material from the Balason river 

(Photo 3) showed a significant dependence of the existence of the studied population on 

the work in the extraction of material, and the extraction will be continued [19]. 

 

 
Photo 3. Bed material extraction from the Balason river  

by the local community (Nimtijot village) 

CONCLUSIONS 

The geomorphologic fieldwork carried out in the period 2011-2015 in the Teesta river 

basin within the Himalayas and its piedmont allows to formulate following conclusions: 

1. Noticeable changes in the morphology of rivers are one of the most visible results of 

human activity in the Himalayas and its piedmont. 

2. In the Himalayas deepening of river channels is a common natural morphological 

process, largely observed as the effect of frequent floods with high discharge. Human 

interference in the morphology of channels is visible in the form of bank modification by 

reinforcement and reprofiling. A serious threat to the morphology of the Himalayan 

channels is progressive construction of large number of dams what will lead to the high 

accumulation of bed material above reservoirs and faster deepening of channels below 

dams. 

3. At the piedmont of the Himalayas the main natural morphological process within river 

channels is accumulation of material flowing out from mountains. In turn, the main 

human activity is revealed in the form of bed material extraction on a large scale. Such 
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activity leads to the depending of channels in the situation of insufficient supply of bed 

material during floods. 

Surveys conducted among the local community involved in bed material extraction from 

rivers showed significant dependence of the existence of local communities from the river 

resources (amount of bed material).  

Due to the above findings further degradation of morphology thereby ecosystems of rivers 

in the Himalayas and its piedmont is expected. 
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ABSTRACT 

One of the climatic hazards experienced in recent times is the drought that affects the 

society and the ecosystems. This study is intended to identify the statistically significant 

trends in the minimum flow characteristics and hydrological drought episodes, during 

five years, of the Trebes-Negel representative river basin, located in the Moldavian Sub 

Carpathians, in Romania. It is an important hydrological objective used for research 

purposes, considered as a reference point for all small basins with an identical natural 

environment. Data analysis revealed that drought is recorded at two of the 6 hydrometric 

stations analyzed (Podis and Magura) in 2015, starting in August and ending with 

October.  

 

Keywords: hydrological drought, minimum flow, Trebes-Negel River Basin, Moldavian 

Subcarpathians 

 

INTRODUCTION 

Water, as a basic component of the environment and the development of the economy, is 

a subject of major importance to whom numerous researches both at international [1-3] 

and national [4-8] level are devoted. In the context of economic development, water 

resources are used in households, as drinking or domestic water, in agriculture, animal 

husbandry, and industry. Each of these sectors requires a certain need for water, which 

today depends largely on the level of development of infrastructure and logistics, 

elements closely related to the degree of urbanization and alignment to specific standards. 

A frequently analyzed aspect is the quality of surface water [9-12], including the peak or 

minimum flow periods. 

The demand for water remains constant or increasing, regardless of periods of drought. 

As a complex climatic phenomenon, drought is determined both by the climatic 

peculiarities of a region and those of the active surface. Drought is one of the imbalances 

that can occur at ground level and can be classified into three categories: meteorological, 

hydrological and pedological [13]. Generally, drought can be evaluated using indices that 

can be grouped into rainwater indices, hydric balance indices, and indices based on the 

spectral response of the underlying surface. Studies conducted in Romania characterize 

drought by using rainfall indices (e.g. Hellman criterion), aridity indices, soil water 

balance, climograms, etc.  
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Hydrologic drought is a period of time characterized by the lack of precipitation and the 

presence of extreme temperatures [14]. During these periods there is a decrease of the 

watercourses and lakes levels, in some cases with lower values of the underground water 

and a possible drying of the soil. This type of drought is favored by other factors, such as 

morphometric, geological and hydrogeological conditions, and anthropogenic activities 

[14].   

The current study is intended to identify the statistically significant trends in the minimum 

flow characteristics and hydrological drought episodes of the Trebes-Negel River Basin, 

considered as a reference point for all small basins in Romanian Subcarpathians, affected 

by severe drought in recent years.   

  

STUDY AREA 

The Trebes-Negel River Basin is located in the Moldavian Subcarpathians, which 

constitute a complex structural unit bordering the Eastern Carpathians in Romania. It is a 

small basin created by the river Trebes and its tributaries, developed within the lower 

sector of the important basin of Bistrita River, with NW-SE orientation and an area of 

about 140 km2. Mathematically, the basin is bounded by the parallels of 46° 30' and 46° 

40' North latitude and by the meridians of 26° 40'and 26° 52' East longitude (Fig. 1). In 

the case of Trebes tributaries, the rivers Slatina, Carligati and Negelul (which are 

tributaries on the right side) have a cadastral code as they have a length of at least 5 km 

and the surface of the receiving basin of at least 10 km2.  

 

 
Figure 1.  The geographical localization of the Trebes-Negel Representative River Basin  

and its hydrometric stations accompanied by multiannual flow (Qm)  

The geographic features are those specific to the Eastern Subcarpathian region, developed 

on Paleogene and Neogene geological deposits, with frequent deep and shallow 

alternance of various lithology such as clays, marl-clays, sandstones, sands, gravel, 

loams, etc. The mean annual precipitations vary around 530–670 mm, heavy rainfalls 

being characteristic [15]. The rivers have a discontinuous hydrological regime, with 

frequent periods of lack of flow. Within the natural vegetation, the forested areas occupy 

important percentages, even though in the last century the forest surface decreased 
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especially around villages, being replaced by secondary meadows, orchards, or by the 

extension of settlements.  

 

METHODOLOGY 

We have used the hydrological database obtained from the Administration of the Siret 

Basin (Bacău) for a period of 5 years (2013-2017). The observation and measurement 

program conducted in the Trebes-Negel Representative Basin includes: level 

observations, stream gauging, and rainfall measurement. These data are useful both for 

practical purposes and for fundamental research. 

The hydrometric stations along the Trebes River are the Podis hydrometric station, 

Chetrosu hydrometric station, Valea Budului hydrometric station, and  Margineni 

hydrometric station. There is only one hydrometric station on the Negel River - the 

Magura Hydrometer Station. Also, for our study, we used the data from the Bacau 

hydrometric station, which is not included in the Trebes-Negel Representative Basin 

(being located at the confluence of Trebes with its tributary on the left, Limpedea).  

Materials, observations, and measurements required were field procurement at least twice 

a day (standard daily measurement hours are 06:00 and 18:00) at the 6 hydrometric 

stations analyzed. The programs used to represent the results were: ArcGIS, for 

cartographic representation and Microsoft Office Excel, for graphic representation. 

 

RESULTS AND DISCUSSIONS  

For the analysis of the regional hydrological drought, the minimum flow rate was 

determined at the six hydrological stations. After a comparative analysis of the 

multiannual average values of the flow and precipitation (Fig. 2), we observed that in the 

years 2013 and 2015 the values are lower compared to the other years. 

 

 

 
Figure 2.  The multiannual rainfall and flow from 2013 to 2017 registered  

at the Podis, Chetrosu, Valea Budului, Magura, Margineni and Bacau hydrometric stations 

 In 2013 (Fig. 3), the minimum flows were recorded in August and September 

when rainfall at the Podis hydrometric station in August was 59.5 mm, and in September 

it was 61.1 mm. The August average temperatures are around 21-22 ° C in August and 
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12.7 ° C (at Valea Budului's hydrometric station) - 15.3 (at the Magura hydrometric 

station) in September [1]. 
 

 
Figure 3.  Minimum and maximum monthly flows of 2013 registered  

at the Podis, Chetrosu, Valea Budului, Magura, Margineni and Bacau hydrometric stations 

 
Figure 4.  Minimum and maximum monthly flows of registered  

at the Podis, Chetrosu, Valea Budului, Magura, Margineni and Bacau hydrometric stations 

In the five years analyzed, in 2015 (Figure 4) at the Podis hydrometric station occurs the 

phenomenon of waterlogged (the water level is recorded but there is no water velocity, 

respectively flow) for a total duration of 56 days (between August 10 and October 5). At 

the Magura hydrometric station, on the Negel River, the 36 days of depletion (September 

6 - October 11). 

 

 
Figure 5.  Minimum monthly flows of 2013 and 2015 registered  

at the Podis and Magura hydrometric stations 

In the months when the waterlogged phenomenon was recorded (Podis hydrometric 

station), precipitation was recorded: in August 21.6 mm, in September 34.1 mm and in 
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October 100.0 mm. And at the Magura hydrometric station, on the Negel river there was 

a lower amount of precipitation, as follows: in September 50.2 mm and in October 79.6 

mm. 

The stations where the drought phenomenon has been recorded for a long period of time 

are the Podis and Magura hydrometric stations. The average monthly flows at which two 

stations in 2015 show that for 3 months the flow of zero l / s was recorded at the Podis 

hydrometric station and also at the Magura hydrometer station, the difference being that 

there were recorded only two months. In 2013 we can see that the flows are quite low, we 

can see flows ranging between 0.001 m 3/s  and 0.003 m 3/s . 

The obtained data in our study fall within the specific pattern for the Eastern Sub-

Carpathian area of Romania. Here the minimum flows are recorded after long periods in 

which the supply from superficial sources is missing, the main role in the supply of rivers 

being taken over by the groundwater sources. Generally, the smallest flows are recorded 

during the winter, when rainfall is stored on the surface of the soil in the form of snow. A 

second low-flow period is summer-autumn as a result of very low rainfall from August 

to September and still high temperatures that keep important evaporation in the catchment 

basins.  

At the same time, minimal flows are greatly influenced by the heterogeneity of the 

lithological constitution. Thus, the permeable rocks that form the substrate favor 

infiltration processes and fail to contribute to the formation of rich underground waters 

capable to provide power supply in periods of deficient humidity. The rivers that drain 

the eastern slope of the Oriental Carpathians frequently bear the phenomenon of drying 

up in their lower sector, with the mention that the notion of "drying" has rather a physical 

significance, from the hydrological point of view being more correct the notion of 

"infiltration in the talweg" [16].  

 

CONCLUSIONS 

The goal of this study is to identify the statistically significant trends in the minimum 

flow characteristics and hydrological drought episodes of a small river basin in Romanian 

Subcarpathians, affected by drought in recent years. This region, through its geographic 

position, has some features specific to semiarid areas, with prolonged drought periods, a 

discontinuous hydrological regime with corresponding complex geographic effects. 

Research on hydrological droughts highlights an increase in its frequency. Even though 

the present study only refers to a small-scale basin and covers a very short period of time, 

it is possible to observe the climatological and, implicitly, the hydrological changes. 

We have used hydrological data recorded over a period of 5 years (2013-2017) at six 

hydrometric stations comprising: water level observations, liquid flow determinations, 

and rainfall measurement. Their processing revealed that the longest period of depletion 

was 36 days at the Magura hydrometric station and the waterlogged phenomenon at the 

Podis hydrometric station for 56 days. 
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ABSTRACT 

Long and intensive development of Central Russia led to the anthropogenic 

transformation of the original landscapes, which led to formation of specific cultural and 

historical landscapes. Cultural and historical landscape is integral anthropogenic and 

natural formation, reflecting the specifics ("culture") of nature use and spiritual life of the 

ethnic group in specific landscape conditions. Many of them can be classified as relict 

landscapes, whose main "historical" life was in the distant past. Some of these landscapes 

are currently at a certain stage of museum preservation, for example, cultural and 

historical landscape "Borodino Field", the palace and park complexes "Tsaritsino" and 

"Kolomenskoye" in Moscow, the historic centers of ancient Russian cities, and others. 
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INTRODUCTION 

The forming and development of cultural-historical landscapes are obligate result of 

evolution of society and nature, as well as, man and landscapes during their coherent 

growth. As a result of the long-time and intensive human activities many features of the 

landscapes of Central Russia have changed and their structure has become more 

complicated. Anthropogenic factor of landscape development and transformation joined 

the natural factors already in the Holocene; and in the last 2000-2500 years its influence 

became comparable with the latter. During the different historical periods natural 

landscapes were exposed to various economic impacts: agriculture (from slash-and-burn 

cultivation to modern industrial agriculture), forestry, industry (extraction of various 

minerals), water-economy (from watermills to large reservoirs and hydraulic works for 

drinking and industrial water supply), recreation, transport, etc. [1, 4]. 

 

METHODOLOGY AND METHODS 

The methodology of these studies is based on the landscape-ecological-historical and 

comparative-geographical approaches which combine landscape, ecological and 

historical-archeological methods of study. It is important to note, that the tasks in view 

should be solved on both local (key areas) and regional levels, particularly if the territories 

are characterized by diverse changes of nature management types occurring on the 

background of natural landscape-climatic changes. 
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Therefore the major stage and the element of studies, which are complex both in their 

objects and methods applied, is a multi-scale mapping at several hierarchical levels (from 

regional to local) using the GIS-technologies. Landscape maps represent the structure and 

spatial distribution of present-day and primary natural territorial complexes (NTCs). 

Maps of nature management and ecological situations show specific features of man-

landscape interrelations during different historical periods of time. At the regional level 

physiographical provinces, areas and landscapes are mapped at the scales of 1:1000000–

1:2500000. The level of an area (scales of 1:50000-100000 is illustrated by a series of 

maps of Moscow and some particularly typical areas from the point of their landscapes 

and history (rank of natural territorial complexes – physical-geographical districts and 

groups of urotschisches). Key areas mapped at the scales of 1:5000 – 1:10000 form the 

local level (rank of natural territorial complexes – urotschisches and sub-urotschisches). 

At this level even more detailed maps and sections at the scales of 1:1000 and 1:2000 

have been compiled for the territories in immediate proximity of historical or 

archeological monuments [3]. 

As a methodical base of research the combination of field methods (landscape, historical, 

archeological, palaeopedological, historical-geobotanic and other natural-scientific ones) 

with office studies (analysis of archival, cartographical, aerophotographical and 

departmental materials, use of GIS-technologies for the analysis and presentation of 

results) was used. The laboratory research (palinological, radiocarbon, osteological and 

geochemical analyses) is of particular importance, as well as the compilation of a series 

of large-scale landscape maps (present-day and reconstructed landscape structure) and 

maps of nature management for particular time periods on the basis of landscape-edaphic, 

indicative landscape-geobotanical and landscape-toponymic methods and a method of 

palaeolandscape and landscape-historical reconstruction [6]. 

 

CULTURAL AND HISTORICAL LANDSCAPES  

Cultural and historical landscape is integral anthropogenic and natural formation, 

reflecting the specifics ("culture") of nature use and spiritual life of the ethnic group in 

specific landscape conditions. Many of them can be classified as relict landscapes, whose 

main "historical" life was in the distant past.  Some of these landscapes are currently at a 

certain stage of museum preservation, for example, cultural and historical landscape 

"Borodino Field", the palace and park complexes "Tsaritsino" and "Kolomenskoye" in 

Moscow, the historic centers of ancient Russian cities, and others [3]. 

That means that these are anthropogenic (AL) and cultural (CL) landscapes. They lost 

anthropogenic management and continue their growth obeying natural logic. Cultural and 

historical landscapes alongside anthropogenically transformed natural components 

include artifacts, socio-facts, mentifacts that can serve as a kind of "biographical 

chronicle" of life of the population in certain landscape conditions in a particular 

historical period. These facts are evidences of material and spiritual cultural of society.  

Four hierarchical levels of the organization of cultural and historical landscapes have been 

revealed: the cultural and historical region, the cultural and historical landscape, the 

landscape and historical locality, the landscape and historical complex. 

A cultural and historical region is a set of cultural and historical landscapes on a particular 

area, reflecting the ways of its historical development. A cultural and historical region is 

saturated with especially valuable natural and historical and cultural objects, reflecting 

the typical natural environment and traditional culture, which makes them extremely 

valuable monuments (territories) of the natural and cultural heritage of our country. An 
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example is cultural and historical districts of the "Border West of the Moscow Region" 

or the North Dvina historical waterway. The cultural and historical landscapes of the 

ancient Russian border cities-fortresses (Tushkov town, Mozhaisk, Vereya, Borisov, 

Vyshgorod, Luzhesk) form the basis of the cultural-historical district "Border West of the 

Moscow Region". 

Each kind of cultural and historical landscape has its own structural features defined by 

their inherent set of landscape and historical complexes of the local level (towns, ancient 

settlements, burial groups, etc.) and natural features of the original indigenous landscape 

structure. Often, cultural and historic landscape may include a variety of cultural 

backgrounds that reflect the stages of economic development and spiritual life of the local 

population [8, 9, 10]. 

The presence of different types of artifacts, buried cultivated soils, cultural backgrounds, 

or even place names provides the possibility to restore the life pictures of settlers in certain 

historical periods, as well as to reconstruct the anthropogenic changes in the environment 

corresponding to different types of nature use. 

A special role in the formation of cultural and historical landscapes is played by 

intellectual and cultural values, which can also become an independent component of the 

landscape [4]. 

An example of a "multi-layered" cultural and historical landscape is the territory of the 

Kolomenskoye museum-reserve, located in the south-west of Moscow, on the right bank 

of the Moscow river. The anthropogenic transformation of these places began already in 

the Iron Age. In the vicinity of the former village of Dyakovo, on a high hill remaining 

from of a high valley outwash plain, there are remains of Dyakovo settlement, dating back 

to the 1st millennium BC. This settlement gave the name to the whole archaeological 

culture (Fig.1). 

 

 
Figure 1. The Dyakovo settlement. Photo V.A. Nizovtsev 

The ancient Finno-Ugric tribes of the Dyakovskaya culture are the ancestors of meri and 

vesi, known from the Russian chronicle sources. Dyakovskaya culture of the Iron Age 

from the VIII B.C. to VII С.E. occupied the Upper Volga region and almost the entire 

Volga-Oka interfluve. The village of Kolomenskoye itself has been known since the XIII 

century. For several centuries, from the XV to XVIII centuries, the royal suburban 

residence was located here. A part of the royal estate complex (XVI-XVII centuries), the 

Church of the Ascension (1532), the Church of the Beheading of John the Forerunner in 

Diakovo (1547), the Church of St. George the Victorious (XVI century) were preserved 

on the territory of the museum-reserve. The heyday of Kolomna estate fell on the second 

half of the XVII century. 
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Landscape complexes between the interfluves are represented by a combination of flat-

topped moraine hills, moraine-glacial plains and hollows of glacier water flow. The valley 

area of this territory occupies relatively small areas and consists of the aboriginal slopes 

of the washed out bank of the Moscow river, floodplain complexes and small erosion 

forms. The core of the entire spatial-planning structure is the unique palace and park 

complex and a masterpiece of architecture of the XVI century - the Church of the 

Ascension. 

In addition, landscape-historical complexes of the main stages of the development of this 

landscape stand out here. 1) Those of the initial settlement of the territory such as the 

archaeological monuments of the Neolithic in the floodplain natural and territorial 

complexes (NTCs). 2) Those of early economic development (Iron Age) such as Dyakovo 

site of ancient settlement with a system of settlements in valley and outwash plain and 

floodplain NTCs. 3) Those of the early Middle Ages such as the ancient Russian 

settlements of the XIII century on outwash plains and moraine-glacial plains. 4) Those of 

the developed Middle Ages such as elements of the palace household, an orchard, a pond, 

a Russian village of the XVI century (inter-river near-valley NTCs). 5) Russian village 

(XIX-XX centuries) with a system of household land in the old agricultural lands. 

Landscape and historical locality is characterized by a certain unity of landscape 

complexes and the processes of their economic development. Their hierarchical level 

corresponds to the rank of the geographical area. Landscape and historical areas reflect 

in detail the main ways of settlement and the formation of centres of territorial 

development of the region. All of them are characterized by a large variety of landscape 

complexes of the local level, diversity, and sometimes contrast of their properties and 

respectively, great potential and a rich resource base. This allowed the first settlers to 

conduct a flexible, complex, interchangeable economy at these sites. For example, the 

basis of the landscape structure of landscape and historical localities on the territory of 

Moscow is constituted by landscape complexes of river valleys and outwash plains, 

constituting single paragenetic complexes. 

Landscape-historical complex are the main structural element of cultural-historical 

landscape and his elementary cell, which forming under influence of natural and man-

made factors.  Landscape-historical complexes fixed territorial structure of economical 

activity in determinate time periods. We can re-found  the picture of settlers activity in 

determinate time periods and reconstruct man-made changes in landscape complexes, 

accompanied with different types of land use. We can do it due to founded artifacts, 

belowground old land soils, cultural layers and even due to placenames. 

The whole set of such complexes now can be considered as the associative category, 

because material elements in these complexes are absent or dispensable and historical-

cultural associations exist in natural elements. Such natural elements are their carriers. 

For example, belowground old land soils, cultural layers, saturation of different types 

artifacts in row of landscape complexes. Such carriers may be also placenames, reflected 

specific land use, mental life in concrete landscape complexes. 

The following landscape-historical complexes were identified in Moscow: the landscape-

historical residential complexes (140) - historical settlements, landscape-historical and 

manor and park (79) complexes, landscape-historical monastery complexes [7]. 
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FORMING OF ANTHROPOGENIC AND CULTURAL LANDSCAPES  

Forming of anthropogenic landscapes (AL) links completely with transformation of 

material and spiritual social life. Appropriately the first AL begin to arise simultaneously 

with conversation of appropriating economy into generating economy. There was such 

conversation in Central Russia (Neolithic  revolution) only in Bronze Age. In this period 

the soil become the tools of man’s trade. 

Forming of first anthropogenic landscapes (AL) and cultural landscapes (CL) is a result 

of developing of agricultural manufacture, developing of arable farming and pasture 

economy types, and also a consequence of formation of permanent settlements. The first 

AL and CL were connected to features of settlements distribution on territory. Type of 

arable farming involves to anthropogenic landscape as a subsystem. This subsystem 

includes functionally conjunct agricultural technology elements, natural attributes of soil 

and social elements. So we can consider that only anthropogenic modification of natural 

landscapes have been formed in Mezo-Neolithic stage. Anthropogenic transformed 

landscape complexes and even man-made landscape complexes have been formed in 

Bronze Age. Some of these complexes exist now. Actual anthropogenic and cultural 

landscapes began to form only in Iron Age while permanent, long existed settlement and 

agriculture structure has organized [5]. 

 
Figure 2. Scheme of nature-use (Iron Age) in the region of "Dyakovo"  

settlement (natural-economic systems) 

1. Arable; 2.Pasture and arable and forest; 3.Forest and pasture and arable; 4. Forestry and  Hunting;  

5. Pasture and hay; 6. Pasture and meadow; 7. Pasture and forest; 8. Pasture and arable and forest; 

9.Pasture and arable and forest10.Forestry and  Hunting; 11.Residential (settlements and villages). 

Today the numerical preserved landscape-historical complexes are the evidences of these 

cultural landscapes. Two main kind of anthropogenic landscape complexes has formed in 

Central Russia in Iron Age. First, These are small settlement anthropogenic landscape 

complexes (selischa and gorodischa) with applied permanent miniature arable areas 
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(arable agrosystems on the level of facia and podurochische). These complexes located 

on the capes and on the areas between river banks and banks of streams.  Second, these 

are pasture anthropogenic landscape complexes (on the level of podurochische and 

urochische), located in flood plain and valley-cavin position (pasture plod plain meadow-

forest). The most extensive anthropogenic landscape complexes with slash and burn 

agriculture have formed at the same time [6].  

Formed land use structure was very stable and optimal for that time. This structure existed 

nearly thousand years in many regions (for example, territory of modern reserved 

museum “Kolomenskoe” and others). So we can say about forming of cultural landscape 

complexes (Fig.2, Fig. 3) [2]. 

The next important stage of formation AL and CL connected with Slavonic colonization  

of region and with development of arable agriculture of Slavonic settlers (X-XII 

centures). There were more than 70 fortified settlements (gorodischa) only in Moscow 

region. 

At the same time the first cultural landscapes of cities (Moscow, Mozshaisk, Serpuhov, 

Dmitrov, Volokolamsk, Zvenigorod, Ruza and others) appeared and developed, as the 

centers of densely populated region of arable agriculture. Almost all ancient Russian cities 

located at the ecotone position nearly of the boundaries of two or more landscapes. There 

are only five places in the modern Moscow region, where the boundaries of three physico-

geographical provinces crosses. And all these places have been occupied  by ancient 

Russian cities. These cities are Moscow, Kolomna, Serpuhov, Volokolamsk, Ruza [7]. 

 

 
Figure 3. Nature-anthropogenic, anthropogenic and cultural landscape complexes (Iron Age)  

in the region of "Dyakovo" settlement 

1. Cultural landscape complexes; 2. Anthropogenic landscape complexes;  

3. Nature-anthropogenic landscape complexes; 4. Anthropogenic modifications of nature territorial 

complexes; 5. Indigenous and conditionally indigenous nature territorial complexes. 

Diversity and contrast of landscape conditions are stipulatory, in the main, by features of 

lithogenic base and differences of local climate.  Moscow cities appeared at the first time 

on the loamy acclivous valley zandres and terraces.  So the areas which surrounded of 

city, had optimal for arable farming features: plain and drained surfaces, clay-sand fruitful 
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soils with advantageous for agriculture air-water regime. These are ‘warm” places.  

Usually soil are ready to use very early in spring at that places. 

Spreading of arable farming leaded to localization of permanent places of deep influence 

on landscape complexes. Unconvertible transformation invaded soils and lithogenous 

base of landscape complexes, due to pulling and development of erosion processes on the 

slopes. Excavations of ancient grave-mound on slopes near valleys show us that grave-

mound have been made on abandoned ploughlands with cultural and often run-off soils. 

Permanent ploughlands appeared around settlements, which can be considered arable 

anthropogenic landscape complexes of that time. After that forming of AL connected with 

internal colonization of region, widely spreading of three-field arable farming and 

organization of settlement structure on the inerfluves. 

The specific arable cultural landscapes complexes appeared in that time: “repischi”, 

“konoplyanniki” (cannabis fields), cabbage crofts, gardens and others. Arable forests 

become wide-spread anthropogenic complexes. Cleaning  and organization of hayfields 

and pastures were made after termination of planting for preservation and increasing of 

fertility of soils. Ancient people knew that cultural features of soil preserve better under 

meadow, then under forest. Complicated melioration procedures were carried out on 

flood plain: erection of meanders, draining of depressions near by terraces. Different 

hayfield and pasture cultural landscapes complexes were formed: flood plain type, 

lowland type, forest type and so on. 

The base of modern settlement structure and land use structure have been formed in the 

majority of Central Russian regions in XIV-XVI centuries. Lea tillage and catch systems 

with three-fields sowing round and treatment of soil with plough were wide-spread in 

agriculture. Vast areas of arable cultural landscape complexes were formed. Artificial 

cultural landscape complexes of upland meadow were appeared. The places for such 

meadow were organized by slush-burning and removing of brushes and trees. 

The quantity of settlements were maximal through all the history of region. There were 

20 and more villages for each country-ship. The agricultural limit of mastering of area 

have been achieved in existed settlement structure. The new type of cultural landscape 

complexes appeared – artificial ponds on interfluve areas. Monasteries were very active 

in area mastering. Specific monastery cultural landscape complexes appeared. 

Anthropogenic landscape complexes appeared of mining ( where limestone can be found) 

began to formatted [4]. 

Our investigation showed that anthropogenic and cultural landscape complexes were 

maximal spread in XVI c. in Central Russia in Middle Age.  

 

CONCLUSION 

We have attempted to develop a classification of landscape and historical complexes and 

cultural and historical landscapes of Central Russia. The classification is based on the 

nature and specificity of the relationship between a person and a landscape: first of all, 

the leading type of human activity at a particular time in a specific landscape conditions. 

For example, for the Iron Age on the territory of Central Russia, the following types of 

landscape and historical complexes can be distinguished: 1. Residential; 2. Agriculture-

pasture-forest; 3. Pasture meadow; 4. Pasture haymaking; 5. Pasture and forest; 6. 

Forestry; 7. Hunting. 

With the development of production capabilities, the relationship between man and nature 

are becoming more complex and new types of landscape and historical complexes 

formed. For the Old Russian period, such types expanded: 1. Residential (urban, rural); 
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2. Sacred (including necropolis); 3. Arable; 4. Pasture and arable; 5. Pasture-arable-forest; 

6. Pasture meadow; 7. Pasture haymaking; 8. Forestry; 9. Hunting; 10. Wild-hive 

beekeeping; 11. Beaver hunting; 12. Mining. 

The following types of cultural and historical landscapes are distinguished on the territory 

of Central Russia: 1) historical cities, 2) monastic, 3) palace and park, 4) manor, 5) 

residential (historical rural settlements), 6) rural (historical territories associated with 

agricultural activities), 7) mining (historical production areas - Pakhra and Myachkovo 

quarries, etc.), 8) forest and cultural (historical plantations such as Tyurmer, etc.), 9) 

historical water systems (water reservoirs, for example, Trostenskoe lake, pond systems, 

canals, etc.), 10) battlefields (for example, the Borodino field), 11) historical ways and 

roads (for example, the Old Smolensk road). 

Therefore, the organic combination of natural and anthropogenic, aesthetic appeal and 

economic considerations has created altogether a cultural and historical image of the 

national landscape, formed by the culture of many generations and emphasizing the 

uniqueness and value of such territories. 
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ABSTRACT 

The wide range of demogeographic changes that the population in the Republic of 

Macedonia is facing today are mutually conditioned and followed up one with another. 

These changes can be recognized in the declining number of marriages and births, delayed 

marriage until the optimal reproductive age of the women, new forms of illegitimate 

unions, increased number of divorces, childbearing outside marriage and more. The 

changes are mainly caused because of the individualization, the emancipation of women, 

personal freedom, rejection of the traditional moral norms and gender roles. 

The appearance of childbearing outside marriage in the Republic of Macedonia is not a 

new phenomenon, but from a geographical point of view it has not been analyzed in 

details so far. The number of children born outside marriage in the last five decades does 

not record any significant changes, but when it comes to the percentage share, the values 

are slightly increasing, especially in the last two decades. Most of the children born 

outside marriage are born as a first child of the mother, but the share of births of higher 

order is constantly increasing which shows that childbearing outside marriage is 

becoming more a matter of choice. 

The main aim of this paper is to note the differences in the number of births outside 

marriage and to analyze the demogeographic and ethnic characteristics of women who 

have given birth in the period from 1970 to 2017 in order to predict the future trends. 

 

Keywords: childbearing outside marriage, childbearing within marriage, Republic of 

Macedonia 

 

INTRODUCTION 

The intensive processes of de-agrarisation, industrialization and urbanization to some 

extent have changed the place and role of marriage and family and the understanding of 

their role in society. Therefore, the marital status, its problems and development 

tendencies are very important in order to understand the future processes and trends of 

the population [8]. 

Marriage ceases to be a framework for the biological reproduction of the population and 

the creation of legitimate offspring. Over time, the most important function of marriage 

is gradually disappearing, more and more children are born outside marriage unions, 

while on the other hand, the number of marriages in which the spouses decide not to have 

children at all is also increasing. Not getting married or delaying marriage for later in life 

shortens the fertility period and among other things, affects the index of marital fertility, 

the index of extramarital fertility, the index and the share of married women, which 

emphasizes the importance of marriage for the fertility level [2]. The highlighted 

differences in the fertility level, depending on the level of education, economic activity 



Socio-economic geography  

196 

or nationality, testifies of the gradual rejection of the traditional moral norms and model 

of birth. 

Among the significant changes in the attitudes about marriage and family behavior, that 

in the last few decades are taking place in all European countries, significant is the 

presence of separating marriage and parenthood, which is reflected by an increase in the 

number of births outside marriage. Most of the births outside marriage are carried out in 

the context of non-legal unions or popularly called "cohabitations" [15]. This term is 

defined in the literature as "community in which two people of the opposite sex live 

together, share a bed and a table," but at the same time are not in a formal, legally 

sanctioned marriage [4]. However, most "cohabitants", at least in the European countries, 

experience their union as one of the stages before marriage and marriage still has the 

primate in most of the European countries, as well as in the Republic of Macedonia. 

The aim of this research is to analyze the share of extramarital births in the total number 

of births and also to determine the trend of the changes in the number of births outside 

marriage and to explain the possible changes in the socio-economic profile of parents 

and/or through changes in the values and legal frameworks for the analyzed period. 

 

DATA SOURCES AND METHODS OF WORK   

The available data from the census conducted so far and the vital statistics data enables 

monitoring of the population structures and processes of the population [8]. Followed 

through the published statistics data from the official statistics, which is related to the 

natural population change in the country, among other vital events data and processes 

(number of births, number of deaths, marriages and divorces) can be found data on the 

number of births according to the mother's marital status, age, ethnicity and the birth 

order. 

For the purposes of this research are used the analytical-statistical, mathematical, 

statistical and comparative method. During the analysis and data processing was made a 

comparative analysis of the results from the research and the previous researches that 

were already being done and treat this issue, i.e., relevant demographic studies [9]. Taking 

time as one dimension (because it is almost half a century period), this method of analysis 

allows us to include the reasons that caused these differences over time. 

 

RESULTS AND DISCUSSION 

Changes in the global economy, lifestyles and social norms are affecting women 

worldwide. Compared to women 20 years ago, women today are better educated, more 

independent, more mobile (travel, move and change jobs), they are getting married later 

in life and start working after completing their education, thus delaying the birth of their 

first child. They usually live on their own, often not getting married or even become single 

mothers and all in order to build up their career. This trend, although with a different pace 

is present in both, urban and rural areas in almost all parts of the world. This phenomenon, 

where women are choosing to give birth to children outside marriage is more current, but 

varies depending on the cultural differences, especially if we take into account the fact 

that in many areas giving birth outside marriage is still considered to be a deviant 

phenomenon [2]. 

Since the 1990s, major changes in the percentage share of children born outside marriage 

in the total number of live births were registered in countries in transition. This process 
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takes place under the influence of the big changes in the demographic and overall socio-

economic development [16]. 

Decreasing in the number of live births in the Republic of Macedonia, starting from the 

80s years of the last century, is one of the basic characteristics of the demographic 

development in the country. The number of children born within marriage is constantly 

decreasing from year to year, while the number of children born outside marriage is 

constant or has increased. In 1970, as in 1980, every 16th child was born outside marriage. 

In 1990 every 14th child was born outside marriage, while in 2017 almost every 8th child 

was born outside marriage. 

The number of live births decreased for 42.5% in the period from 1970 till 2017, the 

number of children born within marriage is decreasing also (almost 46%), while the 

number of children born outside marriage is maintained almost at the same level, even 

marking a slight increase of 7.3% in the analyzed period, which means that the share of 

children born outside marriage is increasing. 

Table 1. Number of live births, according the mothers marital status  

Year Total  
Within 

marriage 

Outside 

marriage 
Total  

Within 

marriage 

Outside 

marriage 
Total 

Within 

marriage 

Outside 

marriage 

    % Index 1970=100 

1970 37862 35501 2361 100 93.8 6.2 100.0 100.0 100.0 

1975 39579 36972 2607 100 93.4 6.6 104.5 104.1 110.4 

1980 39784 37369 2415 100 93.9 6.1 105.1 105.3 102.3 

1985 38722 36177 2545 100 93.4 6.6 102.3 101.9 107.8 

1990 35401 32883 2518 100 92.9 7.1 93.5 92.6 106.6 

1995 32154 29524 2630 100 91.8 8.2 84.9 83.2 111.4 

2000 29308 26440 2868 100 90.2 9.8 77.4 74.5 121.5 

2005 22482 19687 2795 100 87.6 12.4 59.4 55.5 118.4 

2010 24296 21338 2958 100 87.8 12.2 64.2 60.1 125.3 

2015 23075 20545 2530 100 89.0 11.0 60.9 57.9 107.2 

2017 21754 19220 2534 100 88.4 11.6 57.5 54.1 107.3 

Source: SSORM, Natural population change, 1970-2017 and author’s calculations [14] 

In the last few years, almost 12% of all live births in the country were born outside 

marriage, which basically means a double increase compared to the beginning of the 

analyzed period. If we take into account the increase in the share of children born outside 

marriage, which is a clear indication for the appearance of the new contexts of creating 

parenting, we can notice the new form of communities and single-parent families, mostly 

single mothers [5]. 

 

  
Figure 1. Total number of live births and the 

number of live births within and outside marriage 

in the period 1970-2017 

Figure 2. Changes in the percentage share of 

children born outside marriage in the total 

number of live births in the period 1970-2017 
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Despite all the changes in the marital behavior and the acceptance of new forms of unions, 

the share of children born outside marriage in the Republic of Macedonia is far below the 

share in the European countries, and even the Balkan countries. 

Table 2. Share of live births outside marriage in some of the Balkan countries 

Country  2005 2010 2015 2017 

Bulgaria  49.0 54.1 58.6 58.9 

Greece  5.1 7.3 8.8 10.3 

Croatia 10.5 13.3 18.1 19.9 

Slovenia 46.7 55.7 57.9 57.5 

Republic of Macedonia 12.4 12.2 11.0 11.6 

Montenegro 16.8 - - - 

Serbia 22.2 24.0 25.5 26.3 

Bosnia and Herzegovina  11.2 10.8 - - 

Kosovo  40.9 40.3 42.6 - 

Source: https://ec.europa.eu/eurostat/data/database [3] 

Number of births by the age of the mother – When analyzing childbearing outside 

marriage, it is particularly important to consider the distribution of births by the age of 

the mother. In that regard, childbearing outside marriage can be observed from several 

aspects, though the number of live births, according the age of the mothers, i.e. the 

average age of mothers, as well as through the participation of children born outside 

marriage in the total number of live births, according the age of the mothers [12]. 

Changes in the number of births by the age of the mother that occurs within marriage and 

outside marriage are in the same direction. However, among women who are giving birth 

within marriage, these changes are more intense as in the decrease in the share of young 

women (under 25 years) as well as in terms of the increase in the share of live births to 

women older than 30 years [17]. 

Table 3. Total number of extramarital live births in the Republic of Macedonia, by the age of the mother, 

in the period 1970-2017 
Year  Total  up to  15 15-19 20-24 25-29 30-34 35-39 40-44 45-49 50 over 

Number of extramarital live births 

1970 2361 19 947 782 296 180 97 30 8 2 

1975 2607 38 1197 822 297 150 66 22 5 1 

1980 2415 41 1051 784 341 130 55 9 2 2 

1985 2545 37 1069 828 363 159 62 19 3 5 

1990 2518 37 900 873 465 140 71 17 0 0 

1995 2630 26 875 910 527 180 73 23 3 0 

2000 2868 29 802 890 731 292 98 14 0 0 

2005 2795 21 684 796 713 412 141 22 2 2 

2010 2958 26 675 862 712 452 185 40 1 0 

2015 2530 13 507 715 648 359 202 60 9 0 

2017 2534 20 510 647 676 379 229 59 3 1 

Source: SSORM, Natural population change, 1970-2017 and author’s calculations [14] 

* The difference in the total number is because of the group "unknown". 



International Scientific Conference GEOBALCANICA 2019 

199 

 

 
Figure 3. Extramarital live births in the Republic of Macedonia,  

by the age of the mother, in the period 1970-2017 in % 

At the beginning of the analyzed period, most of the women who have given birth to a 

child outside marriage were in the age group of 15 to 19 years, followed up by the mothers 

aged between 20 and 24. At the end of this period, the share of mothers aged between 15 

and 19 years decreased double, the share of mothers aged between 20 and 24 years 

decreased also, while the share of mothers of older age groups increased, especially of 

those in the age groups of 25 to 29 and 30 to 34. 

Changes in the percentage share of children born outside marriage, in the total number of 

live births are characterized by accelerating growth compared to the changes in the 

number of children born outside marriage, where the annual fluctuations are less 

pronounced but still, the growing trend is present. The changes in this direction mainly 

influenced the rapid growth of the percentage share of children born outside marriage 

than the increase in the total number of children born outside marriage [18]. The increase 

in the proportion of children born outside marriage in recent decades initiates a strict 

change that has occurred in the context of giving a birth and raising a child. [20]. 

Table 4. The percentage share of extramarital births in the total number  

of live births by the age of the mother in the period 1970-2017 

Year Total up to 15 15-19 20-24 25-29 30-34 35-39 40-44 45-49 over 50 

1970 6.2 90.5 27.3 5.6 2.7 2.9 3.5 3.9 6.1 5.9 

1975 6.6 97.4 27.8 5.4 2.6 3.0 2.9 2.9 6.0 16.7 

1980 6.1 95.3 24.7 5.0 2.7 2.6 3.4 1.9 3.4 2.7 

1985 6.6 100.0 25.8 5.4 3.0 3.1 4.2 5.9 9.1 55.6 

1990 7.1 97.4 23.7 6.2 4.1 3.1 4.9 6.4 0.0 0.0 

1995 8.2 100.0 24.8 7.6 5.1 3.9 5.5 8.7 20.0 0.0 

2000 9.8 100.0 31.3 8.7 7.2 6.4 6.8 5.8 0.0 0.0 

2005 12.4 100.0 39.7 12.0 8.9 9.2 10.3 9.0 20.0 66.7 

2010 12.2 100.0 46.4 14.3 8.2 7.9 9.2 13.9 7.2 0.0 

2015 11.0 100.0 49.3 14.9 8.1 5.6 8.6 15.0 47.4 0.0 

2017 11.6 100.0 54.0 15.3 9.0 6.3 9.1 13.6 13.0 20.0 

Source: Author’s calculations using SSORM data [14] 

In table 4 we can notice that the percentage share of children born outside marriage, in all 

age groups in the analyzed period had increased. It is most pronounced in the age group 

from 15 to 19 years, if we exclude the group of over 50 years since this category has large 

fluctuations over the years. The analysis by age says that the participation of children 
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born outside marriage is highest among the youngest age groups of women (in more than 

a half of the analyzed period, the share of mothers younger than 15 years is 100%) and 

declines as the age of the mothers increases. 

The highest number of children born outside marriage is among women in their teen 

years. Young mothers under the age of 19 are more likely to give birth to a child outside 

marriage that mostly can be explained by the fact that persons of that age tend to have 

lower knowledge of the contraceptives, and many of them found it difficult to access [11]. 

This change in the context of conception and giving birth indicates that many pregnancies 

are unplanned. For women in their 20s and 30s, the number of children born outside 

marriage is gradually increasing over the years. Among women in the second half of the 

reproductive period, the percentage share of the total number of children born outside 

marriage increases also. This is mostly emphasized in the age group of 40 to 44 years. 

However, the new technologies are not invincible and the postponement of births to the 

fourth decade of life could have a high demographic, social but also personal price [19]. 

In terms of the changes and differences in the age structure of mothers that gave birth 

within a marriage and outside marriage, also indicates the average age of mothers at the 

time they gave birth. During the period from 1970 to 2017, the women who had a child 

outside marriage are for at least 2 years younger than the women who had a child within 

marriage. 

In the analyzed period, the average age of mothers who gave birth to a child within 

marriage increased from 26.4 in 1970 to 28.8 in 2017 years, while the age of women that 

gave birth outside marriage from 22.3 in 1970 to 25.5 years in 2017.  

Table 5. Average age of mothers and the average age of mothers  

who gave birth to a child outside marriage 

Average age of mothers who gave birth in the following years: 

1970 1980 1990 2000 2015 2017 

26.4 25.5 25.4 26.0 27.7 28.8 

Average age of mothers who gave extramarital birth 

1970 1980 1990 2000 2015 2017 

22.3 21.4 22.0 23.3 24.7 25.5 

Source: Author’s calculations using SSORM data [14] 

The fact that the average age of mothers who gave birth outside marriage is also 

increasing, speaks clearly that childbearing outside marriage is often postponed until later 

in life, that is, the average age of the mother grows. 

The trend of changes in the number of children born outside marriage in our country does 

not follow the trend of childbearing outside marriage that is progressing in the developed 

countries, but the fact that many of the extramarital birth occurred at the same age of 

women, as births in general, leads to the conclusion that births outside marriage are 

increasingly becoming a matter of own choice [20] as in the case of our country.  

Number of births by the birth order - The number of live births by the birth order 

largely reflects the standards accepted by the reproductive population and among births 

outside marriage, it is one of the indirect indicators of the social status of mothers [17]. 

In the period that is the subject of our research, most of the children, regardless if they 

were born within marriage or outside marriage were born as a first child. The share of 

first born children within marriage increased over the years, while the share of first born 

child outside marriage decreased, although more than a half of all children born outside 

marriage were born as the first child in all of the analyzed years. 
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Table 6. Total number of marital births in the Republic of Macedonia,  

according the birth order, in the period 1970-2017 

Year  Total  
Birth order within marriage 

Total  
% 

1 2 3 4 5+ * 1 2 3 4 5+ * 

1970 35501 11342 10292 5156 3062 5649 0 100 31,9 29,0 14,5 8,6 15,9 0,0 

1975 36972 12654 11414 4838 2585 4682 799 100 34,2 30,9 13,1 7,0 12,7 2,2 

1980 37369 13341 12965 5038 2287 3171 567 100 35,7 34,7 13,5 6,1 8,5 1,5 

1985 36177 13823 13469 4252 1940 1979 714 100 38,2 37,2 11,8 5,4 5,5 2,0 

1990 32883 12919 12286 4470 1487 1212 509 100 39,3 37,4 13,6 4,5 3,7 1,5 

1995 29524 11459 10887 3767 1286 898 1227 100 38,8 36,9 12,8 4,4 3,0 4,2 

2000 26440 10739 9600 3158 1048 620 1275 100 40,6 36,3 11,9 4,0 2,3 4,8 

2005 19687 8519 7510 2449 744 410 55 100 43,3 38,1 12,4 3,8 2,1 0,3 

2010 21338 9315 7757 2967 883 303 113 100 43,7 36,4 13,9 4,1 1,4 0,5 

2015 20545 8608 7676 3203 699 274 85 100 41,9 37,4 15,6 3,4 1,3 0,4 

2017 19220 8068 7096 3015 682 292 67 100 42,0 36,9 15,7 3,5 1,5 0,3 

Source: SSORM, Natural population change, 1970-2017 and author’s calculations [14] 

The percentage share of the first born child outside marriage decreased from 65.2% in 

1970 to 52.0% in 2017. The percentage share of children born as second, third, or a child 

of a higher order, are constantly increasing. This means that the same mother or the same 

couple, who is not married, had more than one child born outside marriage. 

 
Table 7: Total number of extramarital births in the Republic of Macedonia, according the 

birth order, in the period 1970-2017 

Year  Total  
Birth order outside marriage 

Total  
% 

1 2 3 4 5+ * 1 2 3 4 5+ * 

1970 2361 1539 415 174 88 145 0 100 65,2 17,6 7,4 3,7 6,1 0,0 

1975 2607 1797 439 151 79 91 50 100 68,9 16,8 5,8 3,0 3,5 1,9 

1980 2415 1701 400 155 57 70 32 100 70,4 16,6 6,4 2,4 2,9 1,3 

1985 2545 1855 432 129 66 48 15 100 72,9 17,0 5,1 2,6 1,9 0,6 

1990 2518 1709 501 158 44 40 66 100 67,9 19,9 6,3 1,7 1,6 2,6 

1995 2630 1698 584 156 60 54 78 100 64,6 22,2 5,9 2,3 2,1 3,0 

2000 2868 1694 678 275 104 47 70 100 59,1 23,6 9,6 3,6 1,6 2,4 

2005 2795 1457 760 326 139 103 10 100 52,1 27,2 11,7 5,0 3,7 0,4 

2010 2958 1522 685 421 186 119 25 100 51,5 23,2 14,2 6,3 4,0 0,8 

2015 2530 1317 632 339 118 108 16 100 52,1 25,0 13,4 4,7 4,3 0,6 

2017 2534 1317 631 301 134 129 22 100 52,0 24,9 11,9 5,3 5,1 0,9 

Source: SSORM, Natural population change, 1970-2017 and author’s calculations [14] 

The data in Table 7 clearly shows that that most children born outside marriage are first 

born child, and their share in the total number of first born children is constantly 

decreasing. But, in the last years, the percentage share of the forth born child is nearly the 

same or even higher than the one of the first born child. The percentage share of the 

second and the third child is also increasing. 

Table 8. Percentage share of the children born outside marriage  

in the total number of live births, according the birth order 

Year  
Total  

Birth order  

1 2 3 4 5+ * 

Number of live births 

1970 6.2 11.9 3.9 3.3 2.8 2.5 0.0 

1975 6.6 12.4 3.7 3.0 3.0 1.9 5.9 

1980 6.1 11.3 3.0 3.0 2.4 2.2 5.3 

1985 6.6 11.8 3.1 2.9 3.3 2.4 2.1 

1990 7.1 11.7 3.9 3.4 2.9 3.2 11.5 
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1995 8.2 12.9 5.1 4.0 4.5 5.7 6.0 

2000 9.8 13.6 6.6 8.0 9.0 7.0 5.2 

2005 12.4 14.6 9.2 11.7 15.7 20.1 15.4 

2010 12.2 14.0 8.1 12.4 17.4 28.2 18.1 

2015 11.0 13.3 7.6 9.6 14.4 28.3 15.8 

2017 11.6 14.0 8.2 9.1 16.4 30.6 24.7 

Source: Author’s calculations using SSORM data  

This phenomenon can be explained by the fact that nowadays, very small number of 

married couples decide to have more than two children, so the share of births outside 

marriage among the children of higher birth order is increasing. These numbers also 

testify to the fact that births outside marriage over the years increasingly become a matter 

of choice, not an unwanted or unplanned pregnancy. 

Number of births, according to the mother ethnic affiliation - In correlation to 

traditional beliefs, cultural achievement, religious affiliation and other, nationality to 

some extent affects some attributes such as age at marriage, norms and attitudes about the 

number of children, family size, etc. [7]. Therefore, when analyzing the ethnicity of the 

mother in the total number of births as in the number of children born outside marriage, 

the differences are quite pronounced. 

Table 9. Total number of extramarital live births in the Republic of Macedonia,  

according to the mother ethnic affiliation in the period 1970-2017 

Year  Total  Macedonian  Albanian  Turk Roma Vlach Serbian Bosniak * 

Born outside marriage 

1970 2361 773 602 348 417 0 123 0 98 

1975 2607 865 600 405 509 0 0 0 228 

1980 2415 722 656 294 562 0 0 0 181 

1985 2545 0 0 0 0 0 0 0 0 

1990 2518 611 944 203 608 0 0 0 152 

1995 2630 552 1138 161 617 0 22 0 140 

2000 2868 472 1250 163 827 1 20 0 135 

2005 2795 406 1256 164 875 2 8 10 74 

2010 2958 491 1120 194 1043 0 10 31 69 

2015 2530 484 1109 149 694 1 8 48 37 

2017 2534 454 1096 138 734 10 12 45 45 

Share in the total number of births according the mothers ethnic affiliation, % 

1970 6.2 3.7 5.5 11.8 38.3 0 10.5 0 12.0 

1975 6.6 3.9 5.4 14.0 37.8 0 0 0 10.1 

1980 6.1 3.2 5.9 11.9 35.3 0 0 0 9.0 

1985 6.6 0.0 0.0 0.0 0.0 0 0 0 0.0 

1990 7.1 3.3 8.3 10.6 34.7 0 0 0 8.7 

1995 8.2 3.5 9.8 10.5 38.2 0 6.6 0 11.8 

2000 9.8 3.3 11.6 12.9 44.8 5.9 10.8 0 12.6 

2005 12.4 3.4 17.4 16.1 56.3 11.8 6.7 7.1 15.3 

2010 12.2 3.9 14.2 18.0 57.8 0 9.2 16.1 12.6 

2015 11.0 3.9 14.6 13.6 54.6 4.3 7.1 19.4 9.0 

2017 11.6 4.0 14.8 14.7 57.5 25.0 9.3 21.1 9.1 

Source: SSORM, Natural population change, 1970-2017 and author’s calculations [14] 

The high number of births outside marriage can also be explained by the historical and 

sociological development in some communities [10], especially where marriages 

according the custom low are still present. Such a marriage in the awareness of the 

members of that community does not differ from formal marriage and the children born 
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in such a marriage that is assembled on the basis of custom low are considered as children 

born within a marriage [18]. 

The largest numbers of children born outside marriage were born by mothers of Albanian, 

Roma and Macedonian ethnicity, which is correlated to the number of the total population 

of these nationalities in the country. Especially interesting is the fact that the percentage 

share of children born outside marriage by mothers of Roma nationality is over 50% of 

the total number of children born by Roma mothers. This refers to the years after 2005. 

The reasons for the large differences in the frequency of extramarital births, according to 

the ethnic affiliation of the mother are very numerous and complex, and can be found in 

the custom lows, moral norms, religious affiliation and level of religiosity, at the 

educational level, in the share of rural population in the total, in the employment rates of 

women etc. 

 

  
Figure 4. Number of extramarital live births, 

according to the mothers ethnic affiliation 

Figure 5. Number of extramarital live births, 

according to the mothers ethnic affiliation 

Number of births, according to the type of municipality - A young person of 

reproductive age, less often decides to get married, and usually delays it for later in life. 

This phenomenon of delaying the marriage or celibacy in the Republic of Macedonia is 

present in both, rural and urban areas. In the urban areas, it is more a matter of choice, 

but in the rural areas comes as a consequence of the long lasting emigration process and 

thus, the reduced "marriage market". 

Table 10. Total number and percentage share of marital and extramarital births  

in the Republic of Macedonia, according to the type of settlement in the period 1970-2017 

 1970 2017 

 Total  Urban  Rural  Total  Urban  Rural  

Total  37862 17825 20037 21754 17457 4297 

Within marriage 35501 16448 19053 19220 15485 3735 

Outside marriage 2361 1377 984 2534 1972 562 

 Share by the mothers marital status, in % 

Total  100 100 100 100 100 100 
Within marriage 93.8 92.3 95.1 88.4 88.7 86.9 

Outside marriage 6.2 7.7 4.9 11.6 11.3 13.1 

 Share by the type of settlement, in % 

Total  100 47.1 52.9 100 80.2 19.8 

Within marriage 100 46.3 53.7 100 80.6 19.4 

Outside marriage 100 58.3 41.7 100 77.8 22.2 

Source: SSORM, Natural population change, 1970-2017 and author’s calculations [14] 
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Despite the fact that traditional marriages are typical of rural areas, the fact that the 

number of urban population is greater than the number of rural population, and that most 

of the reproductive aged population lives in urban areas, it is expected that the percentage 

share of children born outside marriage would be higher in urban areas than in rural. This 

percentage share increased from 58.3% in 1970 to 77.8% in 2017. 

If we compare the number of children born outside marriage in the urban area, we will 

notice that in 1970, every 77 births outside marriage per 1000 live births were in urban 

areas. In 2017, the number increased to 113 children born outside marriage per every 

1000 live births. In the rural areas, the number of 49 live births outside marriage per every 

1000 live births, increased to 131 children born outside marriage per every 1000 live born 

children. This growth in rural areas is not due to an increased number of children born 

outside marriage, but due to the significantly decreased number of children born in rural 

areas. 

In the Republic of Macedonia, data on all the population characteristics and processes in 

every settlement as a smallest territorial unit can be provided only from the censuses. 

Considering the fact that the last population census in the Republic of Macedonia was 

conducted in 2002, it is very difficult to precisely separate data for the rural and urban 

areas. Therefore, we divided municipalities as "rural" and "urban" according to the status 

that the municipality has and whether the head office of the municipality is settled in 

urban or rural settlement [6]. 

Despite the differences in the population structure and the level of development between 

regions, there are certainly regional differences in the number of children born outside 

marriage. In 2017, most of the extramarital births were in the Skopje region, followed by 

the Polog region and the Northeast region. The present situation is largely similar to the 

one in 1970 when the largest number of children born outside marriage was also 

registered in the Skopje region, followed by the Polog region, while in the Northeast and 

Pelagonia region, the number of children born outside marriage was almost equal. 

 

 
Figure 6. The share of children born outside marriage in the total number  

of live births in the urban and rural municipalities in 2017 
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The city of Skopje, as a capital of the Republic of Macedonia, with the largest number of 

population and also the largest cultural, educational, economic and political center of our 

country is particularly interesting for analysis because nearly one third of the total number 

of births (6463 in 2017, or 29.7%), and one third of the total number of children born 

outside marriage (783 in 2017, or 30.9%) happened in Skopje.  

All the changes that occurred when it comes to childbearing outside marriage can be 

linked to the changes in the total population number and its ethnic structure, spatial 

distribution of the population, the concentration of minorities in certain regions or 

dispersion on a greater area, migration, social relations, political development in the 

country and the immediate surroundings, the changes that occur when the Republic of 

Macedonia proclaimed its independence, interethnic relations, general trends in 

marriages, educational and cultural achievements of minorities, attitudes about marriage 

and more. 

 

CONCLUSION 

Children born outside marriage are not a phenomenon that is a characteristic only of 

present times. Birth outside marriage existed in the past when mostly were treated as a 

moral problem, but today they are considered as a social phenomenon which records a 

continuous growth.  

The integrated influence of the: social, economic, political, security and other 

circumstances and conditions caused significant changes and left a strong mark in the 

past. Considering the traditional marriage role in order to provide the expected level of 

reproduction that was present in the past, today, we can freely say that marriage has 

changed its basic function. All of this accompanied by prolonged duration of life 

expectancy and reduced mortality pushed the boundaries between groups of young, 

mature and old population, and thus, changed the age limits for marriage. Changing the 

adult model for entering into marriage, the general pattern of marriage, and the continued 

reduction in the number of children born within marriage, led to an increase in the 

percentage share of children born outside marriage. Delayed marriage, extramarital 

unions or the small number of children born within marriage or out of it, all these major 

demographic changes that took place in the Republic of Macedonia are part of a deeper 

social change that fits into the term "second demographic transition" [1]. 

In terms of marriage, the reduced number of live births is mainly due to the decrease in 

the marital fertility. In fact, in the period between 1970 and 2017, in general, the number 

of marital births is in constant declined. At the same time, changes in the share of 

extramarital births in the total number of live births have a trend of stronger growth. Data 

on the age structure of mothers that had a child outside marriage, the large number of 

births of children of higher order, the wide distribution of births outside marriage among 

Roma women, the number of children born out of marriage in adolescence, draw attention 

to the necessary policy measures. 

All of this change points to the changes that are yet to come, especially in terms of delayed 

marriage, reduced marital fertility and increased share of childbearing outside marriage. 

But, despite all of these changes that are coming along with the demographic transition, 

we can freely say that in our country, family, still ranks among those social categories in 

which man spends the longest and intense life. It is a category that performs several basic 

functions in human life, [13] as reproduction. Young people today continue to pay high 

importance of a good marriage and family life. Most of them, including parents who are 

not married, value marriage and would like to get married. 
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This analysis points out the need for building, maintaining and applying appropriate and 

unique population and family policy which will include measures and activities that will 

lead to the improvement of the situation of the demo-reproductive processes in the 

Republic of Macedonia and will met the population development needs. 
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ABSTRACT 

Bosnia and Herzegovina (hereinafter referred to as Bosnia and Herzegovina) is the first 

country in the world by the number of inhabitants who do not live in the country in which 

they were born [14] and, according to macroeconomic indicators, has the worst indicators 

in Europe [6, 13]. In the territory of Republika Srpska (RS), one of its two entities, five 

regions can be distinguished [7]. The Herzegovina region is one of them, which has 

similar geographical problems throughout the territory. It has an unfavorable structure in 

all elements of economic and geographical development, and occupies > 1/3 of the 

territory of the RS where < 1/6 of the total population lives. In the domain of the 

demographic development of the RS [3], adverse trends are present, characterized by 

negative growth, very high medial age and uneven population distribution [4]. In the 

structure of the settlement, the absence of a strong gravitational center is noticed, but there 

are four sub regional centers [2], which with their demographic and economic strength do 

not satisfy the needs of the inhabitants of the whole region [11]. The complexity of the 

overall development of the Herzegovina region is complicated by inadequate economic 

activity and the level of infrastructure development. Based on these remarks, it is evident 

that the Herzegovina region represents a kind of paradigm of development throughout 

BiH. 

 

Keywords: Bosnia and Herzegovina (BiH), Republika Srpska (RS), Herzegovina region, 

sustainable development, rural-urban relations. 

 

INTRODUCTION 

The Herzegovina region is located in the southeastern part of the RS and does not 

represent a unique space in the physical-geographical, nor in the nodal-functional aspect. 

This feature is also the biggest problem of the sustainable development of this area, which 

with its complexity and weight exceeds the frames of the region itself. In economic terms, 

until 1992. this region was divided between the regions of Mostar and Sarajevo, and after 

the civil war, it is part of the RS entity. In the domain of local government, the region is 

divided into 20 municipalities, with the status of cities belonging to East Sarajevo and 

Trebinje. Because of the small number of inhabitants, and in order to satisfy the NUTS 

criteria, three different morphological and nodal-functional units are integrated into one 

[7]. The name of the region is the result of a compromise between the names of traditional 

historical regions and regional identities, so this is the only region of the RS whose 

borders are wider than the historical and geographical interpretation of the name itself. J. 

Dedijer (1909) also recognized that "there is a narrower and wider meaning of this term 

(ethnographic Herzegovina), with the worst inhabited part of the Republic of Srpska today 

and has the most complex relief structure. Therefore, the geographical problems of this 
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part of the RS are very pronounced and significantly jeopardize the sustainability of the 

development of the entire RS" [7]. 

This is the largest region of the RS (38%), which stretches from Sokolac to Trebinje. The 

borders of the region make the state border with Serbia and Montenegro in the east, with 

Croatia to the south, and in the west, the inter-entity border line (Federation of BiH). In 

the north there is the neighboring Bijeljina region (RS). Three different morphological 

units can be distinguished within this area. The composite valley of the Upper Drina River 

(122 km) forms the axis of the sub-region of Gornje Podrinje, within which the most 

important are the Foča and Visegrad basins. The second sub region is made up of the 

Sarajevo-Romanija region, which consists of cascadingly arranged three morphological 

units: the Sarajevo field (altitude 500 m), the Romanija plateau (800-900 m) as part of 

wide area the Stari Vlah plateau and mountains: Trebevic (1629), Jahorina (1913), 

Romanija (1629) and Treskavica (2088). The third sub region is made up of the historical 

province of Herzegovina, which in geotectonic terms coincides with the area of the outer 

Dinarides (High karst zone and Durmitor cover) and from the neighboring sub regions in 

the north separated by the high ridge of Maglic (2386), Volujak (2228), Zelengora (2103) 

and Lelija (2103). In the hydrographic view, this is the catchment area of the Neretva on 

the territory of the RS, characterized by its specific karst swelling. Within this sub region, 

there are numerous karst forms, with karst fields being especially interesting. They 

descend from the north to the south successively and cascading, they stand out: Nevesinje 

(860 m), Gacko (840), Dabar (470), Fatnica (460) and Popovo field (270). 

 

 
Figure 1. Herzegovina region within BiH / RS  

Source: Wikimedia 

On the basis of this, it is evident that this is not a unique space in the physio-geographical, 

nor in the nodal-functional aspect. The complexity of these problems is inherited from 

the past and cannot be eliminated on the basis of short-term solutions. Structural problems 

are related to the reduction of the number of inhabitants, its uneven distribution, 
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irregularities and weaknesses in the system of urban settlements, inadequate 

infrastructure, and above all, the low level of total economic activity [9]. 

 

DEMOGRAPHIC PROCESSES 

One of the great problems that hampers the sustainable economic development of the 

Herzegovina region is certainly demographic development. Problems are visible in 

almost all of its aspects, from the number, location and density of the housing to vital 

statistics and migration. 

Table 1. Basic indicators of the sub regional entities of the Herzegovina region 

Sub regions / urban 

subsystems 

Area 

(km2) 

No. of inhabitants 
Inhab. per 

km2 

No. of 

settlements 

1991 2013 1991 2013 1991 2013 

Sarajevo -Romanija region 2.475 67.800 61.516 45 41 353 329 

Gornje Podrinje 3.048 86.832 57.683 24 16 520 411 

Herzegovina 3.866 76.491 67.838 20 18 370 327 

Total 9.389 231.123 187.037 26 21 1.243 1.067 

Source: Statistical Office [15]. 

This region represents 37.8% of the total area of the RS, with 1067 settlements in which 

only 15.7% of the population of the RS lives. The density of housing is 21 inhabitants per 

square km, which represents only 43.8% of the average value for the RS. 

 
Figure 2. Density of housing per municipality of Herzegovina region [5]. 

The ultimate disadvantage of such a demographic reality is mostly reflected in 

underdeveloped, mainly mountainous areas, where the intensity of economic activity is 

significantly reduced. There are 187,037 inhabitants in this region. Indicators of vital 

statistics indicate that there is a long negative effect on the territory of the entire RS for 

various factors, ranging from socio-economic, biological, psychological to socio-

political, which to a varying extent affect the constant decline in birth rates and negative 

natural increase [10]. 

The results of the last population census (2013) show that the RS, according to the general 

rate of birth rate (8.1 ‰), has characteristics of an extremely low-grade area. The change 

in biological structures influenced the aging of the population, which led to increased 
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rates of mortality and negative rate of natural change (-3.8 ‰). Within the Herzegovina 

region, these indicators show even more negative results.   

Table 2. Demographic statistics indicators for selected municipalities 2013 

Elements of demographic 

statistics 
RS 

Positive examples Negative examples 

Trebinje Pale 
Ist. N. 

Saraj. 

Is. 

St.Grad 
Kalinovik Višegrad 

General Birth Rate (‰) 8,1 8,5 8,0 9,5 4,4 6,1 4,4 

General Mortality Rate (‰) 11,9 11,8 11,2 13,2 23,8 23,8 14,8 

The rate of natural change (‰) -3,8 -3,3 -3,2 -3,8 -19,4 -17,8 -10,4 

Natural Change 1996-2016 (%) -4,0 -2,2 -5,9 -4,8 -30,1 -28,9 -15,2 

Intern. migration bal. 2007-16. - 632 590 2704 39 -91 -378 

Change no. inh. 1991-13 (%) -25 -3 41 157 -18 -54 -52 

Av. age of the population 41,72 42,20 41,70 40,31 48,08 48,27 44,92 

Av. members of the household 2,85 2,99 2,83 2,71 2,55 2,50 2,51 

Source: Statistical Office [15]. 

Spatial distribution of the population is the starting point for determining the functional 

sustainability of the development of each territory. Considering the specificity of this 

distribution in the horizontal view (Map 2), as the average density of dwellings per 

municipality, it indicates increased values in the marginal parts of the region (Istocno 

Sarajevo, Visegrad and Trebinje) and very low in the central parts of the region (all other 

municipalities). Through the analysis of hypsometric relations it is also possible to 

consider the other component (vertical) distribution of population in height zones. 

Table 3. Population distribution in height (hypsometric) zones 

Height belt  (m) 
Republika Srpska Herzegovina Region 

Area Population  
Inh. / km2 Municipal Centers 

km2 % No. % 
<200  4.389,8 17,7 473.587 40,4 108 - 
201-500 6.752,7 27,4 476.855 40,8 71 Visegrad, Rudo and Trebinje.  
501-1000  7.098 34,2 190.007 16,2 27 All other municipalities 
>1000  14.731,8 20,7 29.893 2,6 2 - 
Total 24.640,3 100 1.170.324 100 47,5  

Source: Government of RS [12]. 

These indicators have a fundamental significance for a more detailed analysis of the 

spatial distribution of the population. In the example of the Sarajevo-Romanija region, 

which makes up 1/4 of the Herzegovina region, where 1/3 of the population lives, this 

component has shaped the spatial-functional relations of the past. With the knowledge of 

the structure of the land fund, and with the application of the CORINE methodology, it is 

evident that "the largest area occupies forests (52.54%), agricultural land group III 

(33.97%), group II (9.13%), group I 3.41%) and arid land-cities (0.96%). This analysis 

should also include the analysis of the hypsometric relationships, ranging from 290 m to 

1900 m, in order to better understand the physiognomic structure of this region. Fields up 

to 500 m occupy only 1% of the total area of the region, terrain height 500-800 m is 17%, 

land of 800 to 1200 m 66%, and terrains over 1200 m make 16%. The average altitude of 

the region is 990 m" [8]. 

 

NODAL-FUNCTIONAL RELATIONS 

The issue of urbanization is another important issue in the domain of the treated issues. 

In the domain of urban-rural relations, within the region there are 1067 settlements, out 
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of which only 11 settlements with over 5000 inhabitants have elements of urbanization. 

The percentage of urbanization is 58.3%, and the largest urban centers are: Trebinje, Pale, 

Foča, Istočna Ilidža, Istočno Novo Sarajevo, Bileća, Rogatica, Višegrad, Gacko, Sokolac 

and Nevesinje. In the domain of the hierarchy of settlements, the most numerous are the 

small settlements with fewer than 200 inhabitants and they account for 90% of all 

settlements. Basically, besides the municipal center, there are only the smallest 

settlements, which mean that the process of depopulation in the municipalities is strongly 

expressed and that only a small number of older inhabitants in the small rural settlements 

remain. This is confirmed by the ratio of the population of the municipal center and the 

total population of the municipality. The most unfavorable situation is in Trebinje, where 

87.6% of the total population is concentrated in the municipal center, in Istocno Novo 

Sarajevo it is 80.4% and in Bileca 76%. Nevesinje (42.1%), Sokolac (49.2%) and 

Višegrad (55%) have the most favorable spatial distribution of the population on the 

territory of the entire municipality. 

This unevenness of the population distribution within the local community clarifies the 

Gini-coefficient that represents the relationship between the surfaces that makes the curve 

of uniform distribution and the fault of the concentration of the population. The complete 

regularity of the distribution of the population is the amount of 0 Gini-coefficient, and 

with the increase in the difference index value goes up to a maximum of 1 (100%). For 

the Republic of Srpska, the value of this index is 0.6, while the most unfavorable amount 

in the Herzegovina region is Trebinje is 0.92 [1]. 

In addition to the very unfavorable demographic characteristics and existing trends in the 

area of population growth and development, the Herzegovina region has a very complex 

network of settlements. It is manifested by the absence of a functional and hierarchical 

network of urban and developing centers. When it comes to the size of certain urban 

systems that exist within these sub regional units, there are differences and they are further 

enhanced by the absence of quality infrastructure connections between them. From the 

very notion of the nodal region it follows that it is a space that makes the functional unity 

of the city and the surrounding area, which is achieved through constant interaction in the 

domain of circulation of people, goods and information. This area is very heterogeneous 

in terms of natural geographic characteristics, degree of economic development and level 

of urbanization, and the principle projections of the conditionally nodal system of this 

region are based on estimates. At its core (horizontal dimension) is the system of urban 

centers (city and municipal centers) with the corresponding network of settlements of 

lower taxonomic rank (secondary municipal centers and rural settlements), which build 

three conditional urban subsystems, equivalent to existing sub regional units (Sarajevo-

Romanija, Gornje Podrinje and Herzegovina). 

In the domain of hierarchy of urban centers (vertical dimension), based on which the 

number of small centers can be seen functionally depends on the center of the higher rank, 

three levels can be identified. The first level is represented by four sub regional centers 

which, with its size and gravity force, is the basis for the future differentiation of a 

mesoregional center, and this group includes: Trebinje, Foča, Pale and the double center 

Istocno Novo Sarajevo / Istočna Ilidža. These centers have a peripheral position, except 

for Foča, which is the smallest demographic and weakest in functional terms, which will 

make it difficult to construct the vertical structure of the settlement network. The second 

level is represented by ten municipal centers. Their total number is approximate in each 

sub region, but there are also large demographic differences between them. The third level 

is represented by secondary municipal centers, which are not clearly differentiated and 
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often represent the centers of the village community. This group includes four municipal 

centers (Istocni Mostar, Berkovici, Novo Gorazde and Istocni Stari Grad) which do not 

have adequate elements of urbanity with their size and level of infrastructure. 

 
Figure 3. Nodal-functional relations and hierarchy of settlements within the Herzegovina region 

The absence of the main node for this conditionally nodal region indicates the 

characteristics of the underdeveloped area, and it is possible to speak of the existence of 

elements of an irregular vertical hierarchy of urban centers. The analysis of the spatial or 

horizontal dimension of these urban subsystems starts from the number of municipal 

centers, which are seven in both regions, the Sarajevo - Romanija in Herzegovina, and 

six in Gornje Podrinje region. In addition to their number and conditional size, the 

gravitational area of these subsystems is equal. Given the migrations inside and outside 

these areas, it is clear that these are economically inactive spaces within which only the 

local movements have greater dynamics. Given the position of urban centers, the density 

of housing, the total number of settlements and the intensity of movement, the region is 

dominated by asymmetric urban subsystems with irregular characteristics, which are 

characteristic of insufficiently developed spaces. Based on urban-rural relations in 

Sarajevo - Romanija region, we can recognize three different zones: the dominant urban, 

transitional type from rural to urban and dominantly rural type of local communities. The 

municipality of East Ilidža-East-Novo Sarajevo is an example of a typical urban 

community characterized by the compactness of the architectural and urban complex with 

a density of 424 inhabitants per km2, a concentration of 35% of the population of the 

region, an average altitude of <600 m, near Sarajevo, the existence of institutions of 

varying degrees of importance and numerous content of the service sector. The 

municipality of Pale represents the second entity dominated by mountain relief, the 
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average altitude is> 900 m, 29% of the population lives in the municipality, a network of 

settlements is developed in which the municipal center dominates all elements of the 

spatial structure. The presence of institutions of republic and regional significance and 

proximity to Sarajevo (22 km) intensifies the nodality of this center, but low density of 

housing (45 st / km2) places this municipality in a transitional type. The rest of the region 

includes 4 underdeveloped municipalities with dominant mountain relief (average 

altitude> 1000 m), in which 36% of the region's population lives with an average living 

quarters of 17 st / km2. It is clear that this area has dominant rural characteristics [7]. 

Based on the indicators, the Sarajevo - Romanija region represents an increasingly less 

fluid space between urban and rural, and more a place with a vision of future 

development. The degree of development of this area over the last two decades has been 

dynamic and has managed to mitigate the negative effects of the recent past through a 

parallel process of population concentration and institution building. The intensity of 

urbanization is cascading and proportionally decreasing with the distance from Sarajevo, 

which is evident through the existence of three different zones, which give the entire 

region characteristics of the transitional urban-rural entity. In this way, the hypotheses of 

work have been confirmed by which the lack of urban content and economic activity leads 

to the weakening of nodal-functional connections within the region, economic stagnation 

and the process of depopulation of rural areas (Sokolac, Rogatica, East Stari Grad and 

Trnovo), as well as strengthening education and health institutions and economies, 

represents the most efficient measures in order to increase the urban level of the whole 

region, which positively influences the increase of cohesion within the region (Istočna 

Ilidža, Istočno Novo Sarajevo and Pale). 

 

CONCLUDING CONSIDERATIONS 

The Herzegovina region is the most poorly inhabited part of the RS, which also has an 

unfavorable structure of the settlement network and an inadequate economic base. The 

difficulty of sustainable development is enhanced by the complexity of the relief structure 

and, consequently, the traffic infrastructure. Therefore, the sustainability of the 

development of this part of the RS is questionable and significantly jeopardizes the 

sustainability of the development of the entire Republika Srpska. The complexity of these 

problems is inherited from the past and cannot be eliminated on the basis of short-term 

solutions. Structural problems are related to the reduction of the number of inhabitants, 

its uneven distribution, irregularities and weaknesses in the system of urban settlements, 

inadequate infrastructure, and above all, the low level of total economic activity. All of 

these factors lead to the creation of a broad demographic depopulation zone (exodus zone) 

characterized by the sub-prime density of the dwelling and predominantly agrarian 

activity. Because of this, this region shares the fate of a wider mountainous-valley area, 

characterized by marked depopulation, negative natural increase, demographic aging and 

a negative migration balance. 

The solution of such negative demographic-settlement trends implies the existence of a 

clear awareness of their weight and scope, and then, a clear vision of the long-term 

process of their overcoming. The economic growth and development of the entire the RS 

should be the primary goal, and after that a clear policy of regional development, based 

on the real sources and political consensus of the main actors in the Republic of Srpska. 

For the success of this process, integration processes in the Western Balkans will be 

crucial and creating a wider zone of economic stability and high rates of economic 

growth. 
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ABSTRACT 

The economic regional cohesion between the regional centers in Bulgaria is of utmost 

importance given the differences in the economic activity of the population and the 

business on the one hand. On the other hand, disproportion in terms of factors of 

production (resources, labor force, technical and transport infrastructure, innovation) and, 

above all, their unequal position in quantitative and qualitative terms. This publication 

aims to highlight the major issues that these disproportions are due to, and to provide 

recommendations for their overcoming in the future. The main flight problems relate 

mainly to the development of large cities. This determines Sofia as the leader in the 

highest share of the gross domestic product of the country. In addition, the development 

of the top ten big cities in Bulgaria creates conditions for the strengthening of the center-

periphery problems. Inter-regional and intra-regional inequalities and differences can also 

be highlighted in this connection. 

 

Keywords: regional development, economic convergence,  

 

INTRODUCTION 

The need to strengthen the role of small towns is particularly important because of their 

depopulation and lack of development. Large and medium-sized cities could play the role 

of balancers. They should be supported in the maintenance and development of smaller 

towns. By building appropriate infrastructure, creating jobs, providing access to health 

and social services. This will provide the opportunity for decentralization and 

concentration of production factors not only to large cities but also to smaller ones. The 

competitiveness of cities in Bulgaria is extremely tangible in small towns. This is due to 

the small financial and staffing potential. The creation of conditions for the development 

of the sectors typical of the respective region and location is of particular importance. 

Detention of young people, their return after good education is also a priority to overcome 

regional disparities. State policy on the development of small and medium-sized cities 

also has its influence. Opportunities to apply for various projects at local, national and 

European level through state structures create favourable conditions for encouraging the 

development of these cities. The reason for seeking state intervention is that "almost all 

areas and districts are characterized by the characteristic center-periphery relations and 

the presence of lagging municipalities with little capacity and serious difficulties in their 

demographic, socio-economic and infrastructural development. "[1] 

The impossibility of addressing regional imbalances also covers the lack of innovation 

and technical sufficiency of production factors. The morally outdated material and 

technical base, the scarcity of science centers to production facilities, and the ever-

increasing cost of consumables / electricity, water and materials, create prerequisites for 
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delays in production capacities in remote settlements compared to district centers and 

large cities. This is also due to supply and demand, which is higher in the big cities. 

Greater consumption and realization of goods and services creates prerequisites for 

economies of scale. Low demand in small population areas is not able to realize these 

savings. This, in turn, is the next prerequisite for economic inequality. 

 

Stimulating innovation and above all high technology does not require a large number of 

specialists, but rather highly qualified ones. Providing science centers in remote, big cities 

would result in overcoming regional disparities. Building such centers to small towns or 

low population segments will enhance the interest of businesses, will be an attractive 

center for groups of people who are interested in science and innovation. In addition, 

economic cohesion finds expression through the two-way science-business and business-

science link. The science-business relationship is expressed in the creation of new, 

experimental products to be offered to businesses for mass or limited sale. The other 

business-science link is realized by putting different business issues, interests, goals to 

find a scientific solution. The development of this bilateral relationship leads to the 

highest added value in competition between similar products. 

 

Next, to consider the strengthening of the city-village connection. Cities around and 

villages play an important role in the development of production processes related to the 

cultivation of a number of crops, on the one hand. On the other hand, this can lead to the 

processing of raw materials into finished products. The emergence of factories and 

processing centers provides new jobs, the introduction of innovation and the improvement 

of the competitiveness of rural areas. In this way, the city-village link will intensify and 

economic disproportions will be limited. The loss of key positions in various areas of 

agricultural production over the years is subject to evaluation. This assessment enables 

the regions to benefit from different cultures. This also gives the possibility of 

convergence of certain regions in the wholesale trade by type of crops and plantations. 

 

ECONOMIC COHERENCE BETWEEN  

THE REGIONAL CENTERS IN BULGARIA. 

Economic, social and territorial cohesion is a key objective of the European Union (EU). 

The EU puts forward the spending of its budget to reduce disparities between regions. 

The main focus is on rural areas, industrial transition areas and those affected by adverse 

natural and demographic conditions. To achieve impartial spending, the following 

principles are respected 

- Organisation of the funds by objectives and regions;  

- Partnership between the Commission, Member States and regional authorities in 

planning, implementing and monitoring their use;  

- Programming of assistance;  

- Additionality of EU and national contributions.  

- The allocation of the Union’s financial resources devoted to cohesion policy is 

focused on two main goals: 

- Investment for growth and jobs — aiming to strengthen the labour market and regional 

economies;  

- European Territorial Cooperation — supporting EU cohesion through cooperation at 

cross-border, transnational and interregional level.  [2] 
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The application of the principles is achieved through the European structural and 

investment funds (ESF, ERDF, Cohesion Fund, European Agricultural Fund for Rural 

Development (EAFRD) and European Maritime and Fisheries Fund (EMFF)) and other 

sources such as the European Investment bank. The main problem in the EU is that there 

are differences - territorial, demographic, economic, etc. This hampers the simultaneous 

development of European countries on all the indicators. That is why the 1957 Treaty of 

Rome. has created two funds: the European Social Fund (ESF) and the European 

Agricultural Guidance and Guarantee Fund. This also marks the beginning of the 

overcoming of differences and disproportions in the community. The historical 

development of the funds has the following sequence: 

 

Table 1. EU cohesion funds over the years 

Fund year 

The European Social Fund (ESF) 1957 

The European Agricultural Guidance and 

Guarantee Fund 

1957 

European Regional Development Fund (ERDF) 1975 

Cohesion Fund 1994 

 

The Cohesion Fund is geared to strengthening economic, social and territorial cohesion 

in the EU for sustainable development. During the 2014-2020 programming period, the 

Fund finances primarily environmental, transport infrastructure, technical assistance and 

sustainable development activities. The eligibility criteria for funding are tied to Gross 

Domestic Product per capita. Within the 2014-2020 programming period, only 15 

Member States meet the criteria and are: Bulgaria, Croatia, Cyprus, Czech Republic, 

Estonia, Greece, Hungary, Latvia, Lithuania, Malta, Poland, Portugal, Romania, Slovakia 

and Slovenia. They share 63.4 billion euros. With the lowest relative share of funding, 

Malta is 217.7 million. Euro, with Poland accounting for the highest share of 23,207.9 

million. Euro. Bulgaria ranks 7th place with 2,278.3 million. Euro. 

graphic 1 Member state budget in million euro /The data in the table was taken form [3]/ 
 

 
Figure 1. Member state budget (EUR milion) 

In Bulgaria different priority axes for funding have been formed. They are divided into 

so-called priority axes. The focus is on Priority Axis 1 "Sustainable and Integrated Urban 

217,7
288,9 895,31073,31349,4 2048,9 2278,3 2559,5 2861,7 3240,5

4168,26025,46258,9
6934,9

23207,9

0

5000

10000

15000

20000

25000



Socio-economic geography  

218 

Development" and Priority Axis 2 "Supporting Energy Efficiency in Supporting Centers 

in Peripheral Areas". The essence of priority axis 1 is to improve the quality of life and 

economic growth in the cities in Bulgaria. This priority program covers 39 cities and aims 

to develop strategic development plans. They cover activities addressing economic, 

environmental, climatic, social and demographic problems in urban areas. In this regard, 

the beneficiaries have units with precisely defined functions, in order to qualitatively 

evaluate each project proposal. Funding options within this program are: 

"Energy Efficiency" Activities: Implementation of energy efficiency measures in 

residential buildings, student hostels and administrative buildings of the state and 

municipal administration; Providing loans and / or guarantees for renovation of 

residential buildings and student hostels; 

- "Integrated Urban Transport" Activities: Development of traffic management plans and 

introduction of Intelligent Transport Systems (ITS); Improvement of the accessibility of 

public transport stops and the infrastructure (underpasses and overpasses); Development 

and improvement of public urban transport systems, including the purchase of new rolling 

stock for the needs of urban transport; 

- "Urban environment" activities: Construction and restoration of parks, green areas, 

playgrounds, zoos, city squares, inter-block spaces, open-air sports grounds, etc .; 

Construction and reconstruction of pedestrian alleys and sidewalks, construction of 

bicycle paths and alleys, pedestrian zones, subways, overpasses and bridges for 

pedestrians and cyclists; Installation of energy-saving street lighting and security and 

anti-crime systems; 

- Activities for 'areas with potential for economic development': Improvement of existing 

or construction of new technical infrastructure related to business and entrepreneurship; 

Construction and renovation of business and industrial zones, incl. public or commercial 

buildings; Landscaping, recreation areas, bicycle lanes, bicycle and car parks for workers 

in economic zones; 

- "Social infrastructure" activities: Support for the provision of modern social housing for 

the accommodation of vulnerable, minority and socially disadvantaged groups; Major 

repairs, construction and equipment of municipal infrastructure for provision of services 

for the elderly and people with disabilities; Major repairs, construction and equipment of 

appropriate municipal infrastructure to provide community-based services for children; 

- "Cultural Infrastructure" Activities: Development of cultural infrastructure through the 

construction, reconstruction, renovation, equipment and furnishing of cultural centers, 

theaters, community centers, libraries, opera houses, galleries, cultural exhibition halls 

and other cultural institutions, including adjoining spaces; 

- "Educational infrastructure" activities: Construction, reconstruction, renovation and 

equipment of municipal educational institutions; 

- "Sports infrastructure" activities: Construction, reconstruction, repair, equipment and 

furnishing of sporting infrastructure for mass sports such as: sports halls, swimming 

pools, football playgrounds, stadiums for public use, combined volleyball and basketball 

playgrounds, tennis courts and etc. [4] 

The main problem with the implementation of such activities is the numerous units and 

bureaucratic requirements and the many expert committees that often change their 

decisions. An example of this is the many infrastructure projects related to the 

construction of streets, roads and highways. Very often the control is not current and 

preliminary, but the follow-up is further complicating the implementation of the project 

activities. The other problem is related with human capital. In the administrative structure 
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there are no policy for young people. Very often, there is a process of formal admission 

of trainees in some administrative structures, which takes place on the basis of their own 

rules, in the absence of a unified approach and the existence of different selection 

criteria.[5] 

 

COMPETITIVENESS AND INNOVATION. 

The convergence of individual Member States is of particular importance for the 

development of less developed economies. There is growing interest in Bulgaria as a 

destination for outsourcing activities. These are mainly activities in the field of finance, 

collection of receivables, call centers, etc. Another aspect of the Bulgarian business is that 

it consists mainly of staff up to 9 people. These are mostly small family businesses. In 

this respect, the expansion of activity, increasing the competitiveness of small traders is 

of particular importance. According to the National Statistical Institute (NSI) in 2015, the 

relative share of small enterprises with up to 9 people is 92.49% and in 2016 - 92.46%, 

for 2017 - 92.48%. This shows that their number is significantly higher than large 

companies. Another hypothesis that occurs in connection with these data is the excessive 

concentration of large companies only around major cities and centers. While smaller 

niches create a business niche for local merchants and entrepreneurs on the one hand. On 

the other hand, there may be a lack of investment interest from the big players on the 

market. 

Table 2. the data was taken by National statistic institute  

  2015 2016 2017 

  

Business 

entities  
Employees 

Business 

entities 
Employees 

Business 

entities 
Employees 

  numbers numbers numbers numbers numbers numbers 

Total for 

Bulgaria 

Range of 

employees 
393460 2101095 404937 2156511 406310 2193508 

from 0 to 9 363905 642068 375123 676993 375754 685704 

from 10 to 49 24264 480581 24500 485206 25211 498859 

from 50 to 249 4552 446961 4586 453068 4601 455516 

250 + 739 531485 728 541244 744 553429 

 

Another point of the data presented is that in large enterprises of 10 to over 250 

people work around 68-69% of the population. This is conditioned by the larger capital 

available to them, on the one hand. On the other hand, their ability to participate in 

different competitiveness programs is greater. In this respect, improving working 

conditions, wage increases, lower production costs and predictable tax policy are of 

particular importance. This is why European programs supporting regional cohesion are 

of particular importance. 

Table 3. Data are processed as above 

  2015 2016 2017 

 Range of 

employees 

Business 

entities 
Employees 

Business 

entities 
Employees 

Business 

entities 
Employees 

0-9 92.49% 30.56% 92.64% 31.39% 92.48% 31.26% 

10-250+ 7.51% 69.44% 7.36% 68.61% 7.52% 68.74% 

 

As the European regional development fund  (ERDF) contributes to the Europe 2020 

Strategy for smart, sustainable and inclusive growth, it has to focus on the priorities 

specified in this strategy. The main priorities are: 
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- Research and innovation;  

- Information and communication technologies (ICT);  

- Small and medium-sized enterprises (SMEs);  

- Promotion of a low-carbon economy.  

The level of concentration required varies according to the category of regions being 

supported. More developed regions have to allocate at least 80% of their ERDF resources 

to at least two of these priorities and at least 20% to the low-carbon economy. Transition 

regions have to allocate at least 60% of their ERDF resources to at least two of these 

priorities and at least 15% to the low-carbon economy. Less developed regions have to 

allocate at least 50% of their ERDF resources to at least two of these priorities and at least 

12% to the low-carbon economy.[6] 

Other important instrument for developing the regions is the image. The image of the 

region is very important for the market. It can bring many new partnerships. The image 

of the region should be professionally managed through international, commercial, open 

or latent communication channels and technology to influence public opinion and target 

users to a region or product [7]. The image of the region can be different – positive or 

negative. That is why it is necessary to reflect those features of the region that are in line 

with the benefits for the region [8]. There are many problems which do not have any 

relationship with the image. The main problem is “possession of one's own home, which 

is a factor to stay at the same workplace longer”[9]. This problem may be solved with 

“with regional economic competitiveness; reducing interregional disparities; 

endogenous, balanced and sustainable development; addressing specific regional 

challenges; decentralization and regionalism and a multi-center territorial structure”[10]. 

Bulgarian economic reality always stands out with a high share of small companies. This 

is conditioned by craft activities over the centuries that our ancestors developed. That is 

why the presented principles will help the development of the Bulgarian economy and 

directly contrasted our regional development policy. 

 

CONCLUSION 

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 village-

city connection, but also to large and small towns. 
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ABSTRACT 

The latest global developments have highlighted the importance of transport sector in the 

free trade economy and relation between states and people. After year 1990, Albania 

emerged from the long period of isolation with the collapse of communist regime which 

was replaced with democratic system and established the free trade economy. The 

importance of transport sector increased in the whole country and especially in Shkodra 

city. In this period most of the investments in the main cities of Albania and in Shkodra 

were to the construction sector, especially in the construction of road infrastructure.  

This paper aims to analyze the growth and development of transport sector in the last 28 

years focusing on its evolution and the socio-economical and environmental impact in the 

city of Shkodra. Assesssing the importance and complexity of this topic, this paper first 

addresses the concepts of sustainable transport and then analyzes its indicators for 

Shkodra city as a case study, highlighting the dynamics of this sector in line with the main 

principles and objectives of sustainability. Through the analyze of the main indicators for 

sustainable transport in the case of Shkodra city we aim to determine whether its transport 

sector and service is moving toward sustainability or unsustainaibility. The planning and 

strategies for sustainable transport should aim to reduce the risks from air pollution, 

accidents, land use etc., and bring great benefits for every person. 

In this paper have been used different scientific methods: collecting and analyzing data 

on infrastructure from different institutions for many years; field interviews and surveys; 

comparison of the data from Shkodra city with other cities in Albania etc.  

The results from this study can serve as an input in the designation of local and national 

strategies for sustainable transport in the future.  

 

Keywords: Sustainable transport, sustainable indicators, Shkodër 

 

INTRODUCTION 

In Albania the period of political changes after 1990s has been followed by huge changes 

in the life of Albanian society. These changes did not affect only the political system 

structures, but also the organization of economy and society in Albania, which opened 

the way for development in different directions and especially for the development of 

transport sector. Since 1990, Albania has bee working to transform and develop the 

transport infrastructure making it a priority of its socio-economic development. The 

transport infrastructure inherited by the communist period was not good so the efforts of 

the public and foreign investments are concentrated to improve it and construction of new 

roads as a prerequisite for the economic development of the whole country [5].  
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The growing interest for the development of sustainable transport in Albania has 

influenced the drafting of new policies and strategic plans from local to national level and 

bringing new approach to the conception, management and use of urban area in relation 

to transport activity [3]. Especially in the local level is much emphasized the development 

of sustainable transport as they are in the focus of the policies and initiatives as well as 

main contributers to the process.   

The city of Shkodra has a great natural and human potential. Its geographic position, 

socio-economic development and the local government play a very important role in 

determining the interaction of these resources in the development of transport in this city. 

The sustainable use of these resources ensures a secure path of development for Shkodra 

city not only in short periods but also in long periods and serve as a guarantee for future 

generations.  

 

STUDY AREA 

Shkodra city is situated in the north west of Albania. It is one of the 11 administrative 

units of Shkodra municipality which are: Shkodra, Ana e Malit, Bërdica, Dajçi, Guri i 

Zi, Postriba, Pulti, Rrethinat, Shala, Shoshi and Velipoja.  

 

  
Figure 10. Map of Albania and Shkodra City 

Shkodra is a well-structured city with a medium density of urban development with a well 

planned road infrastructure and pedestrians, with green spaces and buildings with 

traditional architechture. The road traffic is moderate except of some roads or pedestrians 

in the rush hours. The public transport service is very limited in the frequency and 

geographical spread. In Shkodra city the population moves mostly on foot, by bicycle, 

small cars and urban buses in the area where it is available [9]. In 2017 Shkodra city had 

39 812 vehicles [6]. According to the Road Code of Albanian Republic the urban roads 

are classified in: Primary; Secondary and Third Urban Roads. The roads in third category 

are also named "Local Roads" and "Roads of the Municipality" in the Road Code [7]. 

Shkodra city has roads of the three categories as follows [8]: 
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- Primary Urban Roads - These roads are the main arteries of the city and are high-

capacity streets and designed to cope with medium to high traffic load and to connect 

the city center with the main regional roads in the peripheries of Shkodra city. 

- Secondary Urban Roads - These are high and medium capacity roads which help in 

the relieving of the traffic load from the primary roads and others with no high traffic 

load. They also connect most of the important areas around Shkodra city.  

- Local Roads – These are low-capacity roads and connect city’s neighbourhoods with 

each other and with the secondary and primary streets and with various institutional, 

commercial and cultural units. 

 

 
Figure 11. Map of road network in Shkodra city [8] 

 

THE CONCEPT OF SUSTAINABLE TRANSPORT.  

Indicators’ analyze for Shkodra city  

Sustainable transport as an integral part of general sustainable development has its own 

definition, principles and indicators which are very important and should lead the 

planning in every level from national to local. One of the most accepted definition of 

sustainable transport defines it as the sector that allows the basic access needs of 

individuals and societies to be met safely and in a manner consistent with human and 

ecosystem health, and with equity within and between generations. It must also be 

affordable, to operate efficienty, to offer choice of transport mode, and to support a 

vibrant economy. In this definition it is stressed out also the importance of limiting the 

emissions and waste from the transport within the planet’s ability to absorb them and to 

minimize consumption of non-renewable resources. In order to achieve sustainable 

transport certain norms or sustainable criteria should be fully met and are measured by 

the indicators of sustainable transport efficiency such as: 1. Energy used in transport; 2. 

Greenhouse gas and other transport emission; 3. Injuries and fatalities; 4. Movement of 
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people and fright; 5 Travelling by car of plane; 6. Household spending on transport; 7. 

Enrgy and emissions intensity etc [1].  

The focus of this paper is analyzing most of these indicators for Shkodra city with the 

aim of identifying and determining if the transport sector in this city is going to be more 

or less sustainable and which indicators are performing better and which need 

improvement and investments to be sustainable. The data collected in different 

institutions dealing with transport, from surveys with citizens and interviews with road 

policemen etc. have been analyzed for each indicator to help the local government and 

community to understand the state of transport in Shkodra city and to give solutions for 

the drafting of new policies toward sustainable transport.  

 

ANALYZE  

1-Energy used in transport- This indicator analyzes the type of energy used in transport, 

if it is renewable or non-renewable and if both are used, which is more used and what is 

the future tendency. This indicator iis important because the sustainability promotes the 

use of renewable energy in transport to minimize the use of non-renewable energy sources 

as well as the air pollution that they cause. The surveys with Shkodra citizens showed that 

from 59 individuals’ with personal vehicles in use, 54% of them had used petrol, 32% 

gasoline and 14% gas (Fig. 4), which are non-renewable energy sources and pollute the 

air. For the first indicator, according not only in the results of the surveys but also other 

statistics and interviews the first indicator for Shkodra city is unsustainable and it is not 

seen any attempt to improve it.  

 

Figure 3. Energy used in transport 

2- Greenhouse gas emission – This indicator measures the emission of greenhouse gases 

in the atmosphere and its impact in the air quality. According to the Final Report of 

Shkodra municipality on the Strategic Environmental Assessment the main air pollutant 

in Shkodra city are [4]: 

- transport; 

- industrial, energitic, agricultural and tourism activities; 

- mismanagement of urban waste; 

- construction activity without protective measures for dust discharge; 

Transport is the main factor of urban air pollution in Shkodra city. After 1990, when 

people could afford to by personal cars (during the communism every vehicle was state 

property) the number of them in Shkodra city was over 30 times higher than in 1990. 

Most of them were/are old cars which do not meet the combustion parameters, the fuel 

quality has always been a problem and the discharge of significant amounts of CO and 

NOx is particulary high [4]. According to the Final Report, transport is ranked the main 
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factor to cause air pollution due to the high quantity of the greenhouse gases it discharges 

in the atmophere. 

3-Injuries and fatalities - This indicator measures the number of injuries and deaths 

occurring in the transport activity and analyzes the roads safety to identify the factors that 

cause accidents and the measurement to be taken to reduce them in the future. The data 

collected show the trend of injuries and fatalities in the road accidents in the period 2015-

2017 in Shkodra city (Table 1). 

Table 5. Road accidents in 2015-2017 in Shkodra city [2] 
Total 

number 

of 

accidents 

No. of 

accidents 

No. of vehicles 

involved No. of fatal deaths No. of heavy injured No. of light injured 

Years 

Insured 

No 

insured Males Females Males Females Males Females 

2015 133 106 73 17 4 34 7 79 28 

2016 110 85 56 19 1 28 9 64 16 

2017 41 45 14 18 1 10 1 14 6 

 

The data show that the number of accidents has decreased significantly from 133 in 2015 

to 41 in 2017, but there is a light increase in the number of fatal deaths in males. The 

number of males involved in the road accidents is higher than the females because in 

Albania the male drivers are also higher in number than females. Another factor is the 

style of life of males which in difference from females consume more alcoholic beverages 

as well as light and heavy drugs. It is important to stress out also the fact that males tend 

to be more hot blooded and get involved in hassles faster than females.  

 

 
Figure 4. Movement of people in Shkodra city 

The positive trend in the reduction of road injuries and fatalities for the period 2015 to 

2017 according to the policeman H. Muça, which works in Shkodra city is the result of 

the measurements taken by the State police to ensure road safety and prevention of 

accidents. Some of the measures taken by the state police that have had a positive impact 

on the number of road injuries and fatalities are: awareness campagns for all citizens to 

strictly follow the road traffic rules; improvement of road signage by adding vertical and 

horizontal signals, especially in the hot spots of road accidents; awareness campaigns, 

enforcement of law and application of heavy fines for the drivers who don’t use seat belts.  

4-Movement of people – The people in Shkodra city use different modes of transport and 

are known as the city with the highest number of bicycle users in Albania, especially 

during the communist period when their number was very limited. From the survey it 
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resulted that the people use a lot the urban buses and a high percentage of them walk to 

their destinations in the city. The cars are used from 20% of the peoples interviewed, 

which is not a high percentage compared with other modes of transport and movement 

[12]. 

Table 6. Inventory of the road network in Shkodra city 2006 [11] 

Road type Length in km Surface in m2 No. of roads 

Paved (asphalt) 37.9 271,470 57 

Not paved 35.7 191,175 73 

Squares  97,000  

Total 73.6 559,645 130 

 

The citizens admit that they would use more the urban buses if they covered a larger areas 

with the service and if they were more frequent. The lack of bicycle lanes and in most 

cases of the sidewaks too are other reasons why people tend to choose cars for transport. 

If there are sufficient investments in the urban buses lines and area coverage, in the right 

infrastructure for the bicycle and sidewalks the citizens in Shkodra city would use these 

transport modes which are healthier and move toward sustainable development.  

5- Urban Use of Land and Length of Roads – Both these indicators measure the surface 

of the urban territory used for transport acitivities and facilities, calculating not only the 

territory occupied by the existing roads or streets but also by the ones that are planned to 

be built. The sustainable transport system tends to minimize the land use, but as transport 

infrastructure has direct use of land the construction of roads, sidewalks, squares etc., it 

is important to calculate the volume of construction intensity and to maintain it as 

sustainable as possible. This calculation is also important in the case study of Shkodra 

city (Table 2 & Table 3).  

Table 7. Inventory of roads network in Shkodra city 2017 [10] 

Administrative 

Unit  

Length of urban 

roads in km 

Surface of urban 

roads/streets  

in m2 

Surface of 

urban squares 

in m2 

Surface of 

sidewalks  

in m2 

No. of 

roads  

Shkodra city 200.5 km 799,561 37,420 27,000 438 

 

The road inventory data for Shkodra city in 2006 and in 2017 show the big differences in 

the length of paved roads and urban territory used for the transport infrastructure. The 

main changes are in the length of paved roads which have increased six times and also in 

the surface of urban squares which on the other hand has decreased by 60,000 m2 which 

is not a positive trend. The total number of roads and the surface they occupy has also 

increased significantly. The surface has changed from 559,645 m2 in 2006 to 799.561 m2 

and the number of roads has tripled for the same period.  

 

RESULTS AND RECOMMENDATIONS 

The main indicators analyze for sustainable transport in Shkodra city helps the local 

government and city planners to identify which indicators are moving toward 

sustainability and which not.  

- The data for the first indicator of sustainable transport in Shkodra city show that most 

of the energy used for transport is from non-renewable sources and there are no use 

of renewable resources or any attempt to use them in the future. This indicator is not 

sustainable.  
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- The second indicator shows that transport is the main contributor in the air pollution 

in Shkodra city due to the high emissions of greenhouse gases. The quality of air has 

aggravated by the increase in the number of cars, the bad quality of the fuels etc. The 

second indicator is also non sustainable in Shkodra city.  

- The third indicator in contrary to the firs ones has marked positive trend in the 

decrease of the number of injuries and fatalities on the roads. This indicator is moving 

toward sustainability, but still is much work to be done for the road safety in Albania 

and Shkodra city.  

- The fourth indicator has also marked positive trend toward sustainability as citizens 

in Shkodra city move more on foot or with bicycle and urban buses. This indicator 

can be improved by investments in urban buses service, in infrastructure for bicycles 

and sidewalks.  

- The fifth indicator shows an increase of the urban land surface used for transport 

activity representing a movement away from sustainability.  

Most of the indicators analyzed for the transport in Shkodra city are not moving toward 

sustainability and this is a situation to change. The local and central government should 

invest more in sustainable projects and in the raise of awareness of people toward 

sustainability. Although two or three indicators had positive results it is still too much 

work ahead to achieve a sustainable transport in Shkodra city and in whole Albania.  
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ABSTRACT 

This paper sheds light of alarming condition of transport emission pollution devastated 

our environment. In this real condition which is position of social marketing philosophy, 

identify like some global trend in using for public health or cry for save our living 

environment. 

The strong growth in the development of traffic, especially in fast, safe and flowing 

transport, besides the huge benefits, has certain negative consequences of environment. 

In this regard, in relation to the current traffic model with the current transport activities, 

there is a certain consensus among the states regarding the sustainable development of 

the environment, both locally and globally. But how to be operative and effective to limit 

these negative impacts of automobile use.  

There are many opportunities to improve the efficiency and reduce the environmental 

impact of local, national and international road transport. The mostly governmental 

bodies and transportation agencies employ a number of different strategies including 

changes in transportation policy, infrastructure, and technology.  

This paper also points out the investigation how to develop marketing campaigns that will 

encourage people to voluntarily switch to alternative modes of transportation such as 

walking, biking, or using public transit. Social marketing can be seen as an instrument to 

reduce using of private traffic car and stimulate public transport. The field of Social 

Marketing provides valuable insight into how stimulate public opinion through marketing 

and promotional strategies can be used more generally to encourage the adoption of 

behavior changes that benefit health, the environment, and the social condition. 

 

Keywords: social marketing, greenhouse gas emissions, transport policy, urban area, 

environment  

 

INTRODUCTION 

Study of transport, as a factor of economic efficiency, requires a full approach, since it is 

only on this basis that the contribution of traffic in efficient management can be properly 

assessed. The traffic is treated as a complex economic, technical-technological and 

organizational system, but also as a subsystem of the economic and social system. 

Therefore, the efficiency of traffic is also a general condition for the development of every 

society and economy, its efficiency is not only economically important, but on the 

contrary it also encompasses a wider social significance. 

Transport infrastructure is crucial for economic development, as transport services are 

essential for reaching world markets, strengthening global integration, vital for the 

economic and social cohesion of regional development and attracting foreign investment. 

But, implementation of better transport infrastructure would increase further the overall 

rate of growth of passenger and freight transport. 
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The emissions from road traffic affect the air pollution the most from the transport sector. 

The impact of road traffic emissions is the highest in urban areas with dense road 

networks and high volume of vehicles. The road traffic contributes to the nitrogen oxides, 

carbon monoxide, benzene and particulate, heavy metal and polycyclic aromatic 

hydrocarbon emissions. The emissions from road traffic depend on the type and age of 

the vehicles, mileage of each vehicle group and quality of the fuels used in the vehicles. 

Passenger vehicles are a major pollution contributor, producing significant amounts of 

nitrogen oxides, carbon monoxide, and other pollution. In 2013, transportation 

contributed more than half of the carbon monoxide and nitrogen oxides, and almost a 

quarter of the hydrocarbons emitted into our air. 

According the World Health Organization [1] air pollution levels remain dangerously 

high in many parts of the world. New data shows that 9 out of 10 people breathe air 

containing high levels of pollutants. WHO estimates that around 7 million people die 

every year from exposure to fine particles in polluted air that penetrate deep into the lungs 

and cardiovascular system, causing diseases including stroke, heart disease, lung cancer, 

chronic obstructive pulmonary diseases and respiratory infections, including pneumonia. 

Ambient air pollution alone caused some 4.2 million deaths in 2016, while household air 

pollution from cooking with polluting fuels and technologies caused an estimated 3.8 

million deaths in the same period. 

Table 1. EU (Convention) — Share of transport greenhouse gas emission 

Sector Share 

Road transport 72 

Maritime 13.6 

Aviation 13.3 

Other Transportation 0.5 

Railways 0.5 

 

More than 90% of air pollution-related deaths occur in low- and middle-income countries, 

mainly in Asia and Africa, followed by low- and middle-income countries of the Eastern 

Mediterranean region, Europe and the Americas. 

 

 
Figure 1. EU (Convention) — Share of transport greenhouse gas emission [14] 

According the European Environment Agency [2], transport emissions by 2016 were 26.1 

% higher relative to 1990. If preliminary data for 2017 is considered, they were 28 % 

above 1990 levels. Road transport accounts for 82 % of the transport greenhouse gas - 

GHG emissions and one fifth of the EU’s total GHG emissions and have grown since 
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2014. The second and third Mobility Packages proposed by the Commission in November 

2017 and May 2018 respectively include legislative initiatives on road transport vehicles 

and infrastructure. The initiatives focus on the reduction of GHG emissions and air 

pollutant emissions and aim for a broad take up of low-emission alternative fuels and low-

emission vehicles on the market. 

Since 2014, greenhouse gas emissions from the EU-28 transport sector (including 

international aviation but excluding international shipping) have been increasing. In 

comparison with 2015, emissions in 2016 had increased by almost 3 %, mainly on 

account of higher emissions from road transport, followed by aviation.  

In 2016 [3], road transport was responsible for almost 72 % of total greenhouse gas 

emissions from transport (including international aviation and international shipping). Of 

these emissions, 44 % were contributed by passenger cars, while 19 % came from heavy-

duty vehicles. In the same analyzed year (2016), transport (including aviation and 

shipping) contributed 27 % of total greenhouse gas emissions in the EU-28. This figure 

drops to 20 % if international shipping is excluded from the overall value. EEA estimates 

show that emissions from transport (including aviation) further increased by 1.5 % in 

2017. 

Such alarming situations of environmental pollution by transport models, primarily 

automotive traffic, undoubtedly cause an appeal to the entire institutions in each country 

to find an appropriate mechanism for their reduction and putting them under control. 

Due the need to foster a modified change in travel behavior, particularly in regard to 

encouraging the adoption of sustainable modes of transportation, this paper explores 

private transport behavior in understanding how users can be persuaded to adopt a more 

blended approach (i.e., integrating car, public transportation, and alternative modes on a 

daily basis) by favoring the social marketing model. 

 

SOCIAL MARKETING  

The concept Social marketing can be seen as an “American invention” in the 20th century, 

because this concept-idea was initially formulated in the USA, exactly 50 years ago, since 

the publications of Kotler and Levy (1969) where in pioneering article “Broadening the 

Concept of Marketing”, clearly proposed that as “a pervasive societal activity”, marketing 

“goes considerably beyond the selling of toothpaste, soap, and steel”, urging marketing 

researchers and practitioners to consider “whether traditional marketing principles are 

transferable to the marketing organizations, persons, and ideas”[4]. 

The term social marketing was formally introduced in 1971, when Kotler and Zaltman 

coin the term. In their article they defined social marketing as: the design, 

implementation, and control of programs calculated to influence the acceptability of 

social ideas and involving considerations of product planning, pricing, communication, 

distribution, and marketing research. 

Over the years, the definitions of social marketing vary, but the essence of social 

marketing remain unchanged. Social marketing is a process that applies marketing 

principles and techniques to create, communicate, and deliver value in order to influence 

target audience behaviors that benefit society as well as the target audience. 

According the Andresen [5] many believe that social marketing can have a major impact 

on society’s myriad social problems. However, this impact can be seriously compromised 

if the technology is applied incorrectly or to areas in which is not appropriate. If 

practitioners misuse the concept, its effectiveness may be limited. If researchers and 

scholars assess its performance in areas for which it should not be responsible, social 
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marketing may be blamed for failures for which it should not be held accountable. 

Andresen emphasis that the definition of social marketing would (1) keep practicing 

social marketers focused on the outcomes they are best suited to influence, (2) keep the 

discipline of social marketing distinguishable from its academic “competitors”, and (3) 

keep social marketing programs out of area in which their likelihood of failure is high. 

He proposes the definition: Social marketing is the adaptation of commercial marketing 

technologies to programs designed to influence the voluntary behavior of target audience 

[6] as to improve their personal welfare and that of the society of which they are a part. 

The “bottom line” of social marketing campaign need to behavior change. Behavior-

change is the benchmark used to design and evaluate interventions. 

Kotler and Lee (2008) emphasized “social marketing is about influencing behaviors”: 

similar to commercial sector marketers who sell goods and services, social marketers are 

selling behaviors. As they elaborated, social marketers typically try to influence their 

target audience toward four behavior changes: (1) accept a new behavior (e.g., 

compositing food waste); (2) reject a potential undesirable behavior (e.g., starting 

smoking); (3) modify a current behavior (e.g., increasing physical activity from 3-5 days 

of the week), or (4) abandon an old undesirable one (e.g., talking on a cell phone while 

driving). [7]  

Researching the social marketing literature, it’s clear that social marketing focuses on 

changing behavior, which is often reached by marketing a facilitating product. Therefore, 

social marketing often needs to focus on two things, promoting behavioral change and 

promoting the facilitating product. Today, social marketing practice and successful social 

marketing campaigns can be found all over the world. Countries active in applying social 

marketing techniques to public health vary at the levels of economic and technological 

development and differ in social, cultural, and regulatory environment. 

Table 2. Definition of Terms 

Marketing  - Human activity directed at satisfying needs and wants through 

exchange processes (Kotler 1980:10). 

Social  - Marketing The application of commercial marketing technologies to 

the analysis, planning, execution, and evaluation of programs designed 

to influence the voluntary behavior of target audiences in order to 

improve their personal welfare and that of their society (Andreasen 

1995:7). 

Green Marketing -  The management process responsible for identifying, anticipating and 

satisfying the requirements of consumers and society in a profitable and 

sustainable way (Peattie 1992:11). 

Sustainable Marketing  - efforts that are not only competitively sustainable but are also 

Marketing ecologically sustainable (Sneth and Parvatiyar 1995:6). 

Environmental Marketing  - activities that recognize environmental stewardship as a Marketing 

business development responsibility and business growth opportunity 

(Coddington 1993:58). 

Source: [15] 

Many marketing academics believe that the adoption of marketing theory in programs of 

social change can enhance the potential for success and, in many cases, is actually an 

integral part of their success. How can marketing theory therefore help foster a modified 

change in travel behavior, particularly in regard to encouraging the adoption of 

sustainable modes of transportation? Before one can consider the answer to this question, 
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an understanding of where this area of research lies within the general field of academic 

marketing needs to be considered. Presently there is a plethora of marketing terms that 

could be used in reference to this notion of “social marketing” and its derivatives. Among 

the terms commonly used are ecological marketing, social marketing, sustainable 

marketing, environmental marketing, and green marketing. Definitions of each are listed 

in the Table 2. [8] 

It’s evident that the core of social marketing theory lies primarily with activity, problems, 

directly related to health and attempting to modify or alter people’s behavior. The main 

question of social marketing is how private transportation users to be persuaded to 

consider alternative modes of travel in removing themselves from an existing habitual 

decision-making process? Or could social marketing programs support demand 

management policies to become more effective in reducing total vehicle travel or in other 

ways encouraging alternative modes to be considered? 

Social marketing programs benefit either individuals or society. Social marketing 

programs are designed to promote best quality of life (environment, better physical and 

mental health, breast self-examination, dieting, the immunization of children etc.). 

Recognition of the health impacts of transportation actions has led to an increasing 

interest in assimilating health into transportation planning. WHO recognized [9] the 

multidimensional nature of quality of life on its definitions: “WHO defines quality of life 

as individuals” perception of their position in life in the context of the culture and value 

systems in which they live and in relation to their goals, expectations, standards and 

concerns. It is a broad ranging concept affect in a complex way by the person’s physical 

health, psychological state, level of independence, social relationships, personal beliefs 

and their relationship to salient features of their environment. WHO, 1997).  

Social marketing activities are related with “pro-environmental behavior” of people. The 

“pro-environmental behavior” is the “behavior that consciously seeks to minimize the 

negative impact of one’s actions on the natural and built world (e.g. minimize resource 

and energy consumption, use of non-toxic substances, reduce waste production)” [10]. 

Obviously, careful consideration of conditions that favor or restrain pro-environmental 

behavior in the environmental policy planning will help to close the existing value-action 

gap thus facilitating the process of shifting society towards more sustainable lifestyles. 

The success of a social marketing campaign utilizes various instruments, practices, 

communication and media formats. The communication formats consist mainly of 

advertising (including public service advertising, simply called PSA), public relations, 

special event (like public meeting and national exhibitions), sponsorships, and personal 

communication (including word of mouth, such as clinic counseling and family visits).  

Communication media include traditional media (such as newspapers, magazines, radio, 

television, cinemas, billboards, and transits), nontraditional media (e.g., computer 

desktop wallpaper, plastic cups, posters, T-shirts, bike lights etc. 

 

TRANSPORT INFLUENCE OF ENVIRONMENT  

AND PUBLIC HEALTH: THE CASE OF MACEDONIA 

Аir pollution in the country is a cause of serious concern as the limit values set for pro-

tection of human health, especially for particulate matter, are exceeded significantly, 

primary in the urban and industrial areas. The situation is the worst in the biggest urban 

settlements such as Skopje and Tetovo, with the annual mean concentrations of PM10 

exceeding the annual limit value (40 μg/m3). In the past few years Skopje and Tetovo 

have been declared among the most polluted cities in the world. Moreover, in terms of 
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mean concentrations of both PM10 and PM2.5, the World Health Organization (WHO) 

Ambient Pollution Database [11] for 2018 ranks Skopje as Europe’s most polluted capital 

city. Skopje, a city of more than half a million people, located in the centre of the Balkan 

peninsula in southern Europe has been listed by the WHO amongst the cities in Europe 

with the highest concentration of harmful fine particulate matter (PM) 2.5 in the air. The 

latest data released by the WHO in 2018 shows a PM 2.5 annual mean level of 40 

micrograms per cubic metre in Skopje-four times the recommended levels of 10µg/m³. 

 

 
Figure 2. Annual mean of PM 2.5 in µg/m3 [16] 

Table 3. The most polluted cities in Macedonia - Annual mean of PM 10 and PM2.5 in µg/m3   
PM10  PM2.5 

 

City/Town Year Annual 

mean, ug/m3 

Temporal 

coverage 

Annual mean, 

ug/m3 

Temporal 

coverage 

Number and type of 

monitoring stations 

Bitola 2016 53 >75% (34)-converted value NA 1 Urban-Industrial,  

1 Urban-Traffic 

Kavadarci 2016 46 >75% (29)-converted value NA 1 Urban-Industrial 

Kichevo 2016 60 >75% (38)-converted value NA 1 Urban-Industrial 

Kochani 2016 44 >75% (27)-converted value NA 1 Urban-Traffic 

Kumanovo 2016 63 >75% (40)-converted value NA 1 Urban-Background 

Lazaropole 2014 16 >75% (10)-converted value NA 1 Rural-Background 

Skopje 2016 69 >75% (40)-converted value >75% 1 Urban-Background,  

1 Urban-Industrial,  

2 Urban-Traffic 

Tetove 2016 97 >75% (61)-converted value NA 1 Urban-Traffic 

Tetovo 2013 140 NA (81)-converted value NA 1 station, traffic, urban 

Veles 2016 41 >75% (26)-converted value NA 1 Urban-Traffic 

Source: [16]. 
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Overall, Skopje as well as one of the most polluted cities, with poor air quality blamed 

for the premature death of 1,300 people each year. One of the serious reasons is a large 

number of vehicles (passenger cars, buses and freight vehicles), which appear as direct 

air pollutants. In particular, the situation deteriorates during the winter period of the year, 

during the heating season when other sources of pollution occur; in days of radiation fogs 

when the exhaust gases are kept in the city fog; during the early morning and afternoon 

hours when the highest frequency of traffic is performed, especially on the main roads; in 

those places in the cities where the transition from residential to industrial zones occurs, 

especially with the dynamics of walking and coming from work, etc.  

Table 4. Air quality limit and target values for PM10 and PM2.5. 

Size fraction Averaging period Value Comments 

PM10 limit value One day 50 µg/m3 Not to be exceeded more 

than 35 days per year 

PM10 limit value Calendar year 40 µg/m3  

PM25 target value Calendar year 25 µg/m3  

PM25 limit value Calendar year 25 µg/m3 To be met by 1 January 

2020 

PM25 limit value Calendar year 20 µg/m3 To be met by 1 January 

2025 

PM25 exposure 

concentration obligation 

Based on a three year 

average 

20 µg/m3 To be met by 1 January 

2020 

PM25 limit value*   To be met by 2025 

* Indicative limit value (Stage 2) to be reviewed by the Ministry of Environment and Physical Planning in 

2018 in the light of further information on health and environmental effects, technical feasibility and 

experience of the target value in EU Member States.  

** 0–20 % reduction in exposure (depending on the average exposure indicator in the reference year) 

Source: Ministry of Environment and Physical Planning 

In the Republic of Macedonia, the analyzes for the main polluters and climate change 

show that transport is one of the sectors where in the last years there is a growing trend 

of energy consumption. Namely, the share of transport in final energy consumption 

increased from 24% in 2012 to 32.5% in 2015. Of the three subcategories (road, rail and 

air), the most dominant is road transport, with 97% participation. As a result, GHG 

emissions from this sector are also increasing, of which the most dominant (with almost 

99%) is CO2. In the total emissions at the national level, the transport sector increases its 

share of 10% in 2012 to 13% in 2014. 

From the study conducted by the Research Center for Energy and Sustainable 

Development at the Macedonian Academy of Sciences and Arts, which is a whole with 

the Study on Heating in the City of Skopje, a policy analysis and measures (STUGRES), 

analyzing the ways in which they can be reduce greenhouse gas emissions and air 

pollution from heating in households in the City of Skopje. Additionally, this study is also 

a continuation of the Study on Transport Policy Analysis and Measures (STUTRA), 

which analyzes the mitigation of climate change from passenger cars at the national level 

(on the entire territory of the Republic of Macedonia). 

Although transport mostly contributes to NOx emissions, the total measured NO2 

concentrations in 2015 (from all sources) do not exceed the permissible limit values for 

the protection of human health. Nevertheless, it is necessary to go in the direction of 

changing the fleet by replacing the diesel vehicles (as the largest NOx emitters in 

transport) with hybrid or electric, which is proposed as a measure in this study. 
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Using the results of the STUGRES study, a comparative analysis was made of how many 

emissions come from the transport, household and energy sectors. The results show that 

transport in 2015 in the city of Skopje participates with: 

- 80% in NOx, 

- 20% in CO, and 

- 4% in PM2.5. 

Before Euro passenger cars (whose number in 2016 is 9,122), they emit 874 t CO. The 

following, Euro1 cars (17,246 vehicles), emit an additional 407 t CO, or together, Euro 

and Euro1 (total of 26,368 cars) emit 1,281 t CO. In the figure, in the "cloud of exhausts", 

with the position of the center of the circle according to the y-axis, the number of cars of 

a certain emission standard (Euro) is given, and their CO emission with the number beside 

the circle and the size of the circle ). For example, Euro2 cars in 2016 emit 353 t CO. 

Approximately half of the passenger cars and buses still belong to the high-emission Euro 

0 – Euro 2 classes whereas the share is less for light and heavy-duty vehicles. According 

to the vehicle register information there is still a quite considerable share (approximately 

10- 18 %) of the passenger cars, light duty vehicles and buses that belong to the oldest 

category of the cars (Euro 0) with no treatment systems for the exhaust gases. [12] 

Unlike in most other European cities, the carbon monoxide limit value is still being 

exceeded in some Macedonian cities in several days per year. This is likely due to the old 

car fleet and the widespread use of wood for residential heating. Heavy traffic such as 

buses and trucks produce the largest amounts of emissions per vehicle. Diesel cars have 

higher NOx and particulate emissions compared to petrol cars with catalytic converters 

(Euro 1 onwards). Usually, when the vehicle gets older the emissions are increasing as 

the catalytic converter and other exhaust treatment systems lose some of the efficiency. 

The size of the particulates is very significant from the health point of view, as the finest 

particulates penetrate deeper in the human body causing more severe health impacts. 

The emissions from road traffic affect the air pollution the most from the transport sector. 

The impact of road traffic emissions is the highest in urban areas with dense road 

networks and high volume of vehicles. The road traffic contributes to the nitrogen oxides, 

carbon monoxide, benzene and particulate, heavy metal and polycyclic aromatic 

hydrocarbon emissions. The emissions from road traffic depend on the type and age of 

the vehicles, mileage of each vehicle group and quality of the fuels used in the vehicles. 

Also driving cycle and speed have impact on the emissions; driving in the city area with 

low speed produces typically more emissions than smooth driving on the highway at a 

constant speed. In the European Union, the exhaust emission limit values of vehicles have 

been gradually tightened since 1992 with so called Euro class emission regulations. These 

continuously updated regulations from Euro 0 (no controls) to the current Euro 6 level 

have led to a significant reduction of the emissions produced by every new generation of 

vehicles. 

Heavy traffic such as buses and trucks produce the largest amounts of emissions per 

vehicle. Diesel cars have higher NOx and particulate emissions compared to petrol cars 

with catalytic converters (Euro1 onwards). Usually, when the vehicle gets older the 

emissions are increasing as the catalytic converter and other exhaust treatment systems 

lose some of the efficiency. Based on the vehicle register information in year 2015, total 

amount of registered motor vehicles in the country was 436 502. 

 

PUBLIC POLICIES AND PROGRAMS    

IN THE PROMOTION OF SUSTAINABLE TRANSPORT 
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Urban air pollution continues to rise at an alarming rate, wreaking havoc on human health. 

It’s dramatic, one of the biggest problems we are facing globally, with terrible future costs 

to society. The EU has been working for decades to improve air quality by controlling 

emissions of harmful substances into the atmosphere, improving fuel quality, and 

integrating environmental protection requirements into the transport, industrial and 

energy sectors. The Clean Air Programme for Europe (CAPE), published by the European 

Commission in late 2013 (European Commission, 2013), aims to ensure full compliance 

with existing legislation by 2020 at the latest, and to further improve Europe's air quality, 

so that by 2030 the number of premature deaths is reduced by half when compared with 

2005. The most important measures that are expected to be implemented in the following 

period relate to the following activities [13]: 

- The first pillar comprises ambient air quality standards set out in the Ambient Air 

Quality Directives (EU, 2004, 2008), requiring the Member States to adopt and 

implement air quality plans and meet standards in order to protect human health and 

the environment;  

- The second pillar consists of national emission reduction targets established in the 

National Emission Ceilings (NEC) Directive (EU, 2016), requiring Member States to 

develop National Air Pollution Control Programmes by 2019 in order to comply with 

their emission reduction commitments;  

- The third pillar comprises Emission and energy efficiency standards for key sources 

of air pollution, from vehicle emissions to products and industry. These standards are 

set out in EU legislation targeting industrial emissions, emissions from power plants, 

vehicles and transport fuels, as well as the energy performance of products and non-

road mobile machinery 

In the planning of the city cores, a special place is dedicated to pedestrian zones, which 

will allow unhindered movement of pedestrians and cyclists in a space free of motor 

vehicles. Some cities have announced car-free or car-less visions, including Milan, 

Copenhagen, Madrid and Paris. Oslo plans to ban all cars from its city centre permanently 

by 2019. Chengdu in China is designing a new residential area in which people will be 

able to walk everywhere easily, reducing the need for cars. Pedestrian zones appear in all 

developed European cities in the last 30 years, driven by the need to create a space for 

pleasant movement and stay in urban centers. The content of the pedestrian zones should 

be fully adjusted to the people's residence, so in that space only the supplies of certain 

goods should be allowed in a certain part of the day, and the ambience itself should be 

enriched with many interesting contents such as greenery, benches, various cultural and 

convenient activities, etc. The main incentive for their arrangement is the increase of 

traffic jams in the cities with the insufficiently adapted road network with the increased 

traffic, which prevents the free movement of pedestrians and bringing them to danger of 

their lives. In the creation of transport policies in many countries, other instruments are 

also being promoted that do not affect people's environmental threats. For example, 

despite the increase in motorization, bicycles have continued to be used for personal 

mobility, and the volume and use of bicycle traffic is dependent on a country in the state. 

In fact, the bicycle is a component in national transport policy in several countries. Using 

the bicycle, especially for short trips, going to school, work or walks, is quite common. 

The share of state policy in several countries is growing in the construction, improvement, 

provision of separate paths, tunnels, bridges, and overpasses for cyclists, thus avoiding 

the collision between motor vehicles and cyclists. Car traffic with the accompanying 

dangers it brings with itself is more in many developed countries, for example in the 
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Netherlands, with a series of state projects and legal measures endeavoring to put bicycle 

traffic as an alternative to traffic on motor vehicles. Despite the increased GDP, in many 

Western European cities, the use of the bicycle for short trips is quite current. For 

example, in Groningen, two-thirds of the population travel is not more than 5 km and 

76% of the population are on foot or by bike. The Dutch policy is increasingly advocating 

the policy of using bicycles in internal traffic, increasing safety, protecting cyclists and 

improving the road infrastructure for this type of traffic.  

 

CONCLUSION 

Air pollution is a global threat leading to large impacts on health and ecosystems. 

Emissions and concentrations have increased in many areas worldwide. Air pollution is 

perceived as the second biggest environmental concern for Europeans after climate 

change and people expect the authorities to implement effective measures to reduce air 

pollution and its effects. Improving air quality remains a challenge for Europe also in the 

long-term. This requires a comprehensive approach across different sectors, from 

transport, energy, to local planning, bringing together all the different actors concerned. 

For its part the European Commission will continue to support Member States such as via 

the Clean Air Dialogues. Poor air quality reduces quality of life and is of great cost to the 

economy. There is no time to waste. Cost-effective solutions to improve air quality exist 

and are widely available. There is a need to act now to scale them up and implement them 

without delay across the EU to the benefit of the half a billion European citizens.  

Social marketing activities are related with “pro-environmental behavior” of people. The 

“pro-environmental behavior” is the “behavior that consciously seeks to minimize the 

negative impact of one’s actions on the natural and built world (e.g. minimize resource 

and energy consumption, use of non-toxic substances, reduce waste production)”. Today, 

social marketing practice and successful social marketing campaigns can be found all 

over the world. Countries active in applying social marketing techniques to public health 

vary at the levels of economic and technological development and differ in social, 

cultural, and regulatory environment. 

Social marketing programs benefit either individuals or society. Social marketing 

programs are designed to promote best quality of life (environment, better physical and 

mental health, breast self-examination, dieting, the immunization of children etc.). It’s 

evident that the core of social marketing theory lies primarily with activity, problems, 

directly related to health and attempting to modify or alter people’s behavior.  

Effective action to reduce air pollution and its impacts requires a good understanding of 

its causes, how pollutants are transported and transformed in the atmosphere, how the 

chemical composition of the atmosphere changes over time, and how pollutants impact 

humans, ecosystems, the climate and subsequently society and the economy. To curb air 

pollution, collaboration and coordinated action at international, national and local levels 

must be maintained, in coordination with other environmental, climate and sectoral 

policies. Holistic solutions involving technological development, structural changes and 

behavioral changes are also needed, together with an integrated multidisciplinary 

approach. 
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ABSTRACT 

Disparities in the distribution of creative industries seems to be today a relevant indicator 

for identifying syncopes development of a territory. The study aims to highlight the role 

of university centers in Romania in the distribution of creative industries, how the 

importance of university centers contributes to the shaping of certain spatial patterns of 

distribution and development. The link between innovation and the results of creative 

activities at local and regional level was also analyzed. Research it’s started from a four-

digit CAEN (National Economy Activities Clasification) code database for the 2000-2016 

period, which included, for the activities specific to the creative economies, the following 

indicators: the evolution of the number of firms, the turnover dynamics, the profit 

evolution, the evolution of the number of employees. The database was developed for all 

3181 administrative units in Romania, which allowed for a very good contextualization 

for the 27 university centers. In the development of this study, the QGIS platform was 

used to map cartographic materials, and RSoftware (R5.5.1) was used for correlational 

analysis of the variables. The spatial design of the creative economies, at this level of 

analysis, has enabled the identification of the university cities determinant role in 

concentrating the creative economies and shaping clusters around the main university 

centers in Romania, a phenomenon whose intensity differs according to the size of the 

university center. 

 

Keywords: territorial systems, development engine, creative universities, smart cities, 

intelligent territorial development 

 

INTRODUCTION 

Given that the creative industries are contributing to the current economic growth, it is 

extremely important to identify the activities, included in this category. According to 

Florida's classification [1], creative activities are gathered into two categories: the "super-

creative kernel" and "creative professionals." The core is the one that generates products 

and ideas while professionals aim to apply knowledge and solve problems. From this 

perspective, university cities play an extremely important role, at least if we refer to the 

production of (scientific) ideas. 

At European level, around 67% of the population live in medium-sized towns (less than 

500,000 inhabitants) while 9.6% are in cities with more than 5,000,000 inhabitants. 
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Europe is otherwise characterized by a polycentric rather than concentrated urban 

structure compared to the US or China. Examples are Hungary, Lithuania, Slovakia, 

where we are talking about a single metropolitan area, so we can say that the size of the 

population is an important indicator of the economy and urban development [2]. 

Urban development is a dynamic process that is influenced by different physical and 

socio-economic factors [3, 4, 5, 6]. So, important changes in land use can have socio-

ecological consequences, determined by different constraints [7, 8]. 

The evolution of the creative sector in recent years has generated a new approach to land 

use and market value. It is all due to the interaction between ecosystems and cultural 

groups through technologies and institutions [9, 10, 11, 12, 13]. Thus, complex centers 

have developed within the university centers, which have led to a particular approach in 

terms of employment, changes in the environment and the economy - relations with the 

outside. 

Recently, as regards the situation in Romania, the role played by the university centers of 

tradition, namely that of development poles, centers of coagulation of creative activities, 

is highlighted.  

 

MATERIAL AND METHODS  

For the analysis of the creative field, the biggest five universities of Romania, were 

considered. They touch the criterion of being located in cities with a population of more 

than 300,000 inhabitants: Bucharest, Cluj-Napoca, Iași, Timișoara and Constanța (Figure 

1). Except Bucharest, which has the status of capital of Romania, the others have the state 

of residence of the county, thus bringing into question a strong administrative 

background. If we relate to their size, they are large cities, which coagulate both labor 

force and financial flows within the territorial units. 

 
Figure 1. Geographical position of the five universities 

To obtain the necessary data on creative economies, multiple sources have been chosen - 

number of companies, employees, profits and turnover figures. These were extracted from 

the database of the Center for Integrated Analysis and Territorial Management, carried 

out under the UB/1365 Project. The NACE codes were used to classify the creative 

activities, and the school population was taken over through the Tempo Online platform. 
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The cartographic materials, showing the territorial distribution of the universities in 

Romania were made using the QGIS platform, and the correlation graphs of the ranks 

(Kendall's coefficient ȶ b), between the creative and share of students, were made under 

RSoftware (R 5.5.1 – open source). The correlation highlighted by the coefficient size 

(values between -1 and +1). 

 

RESULTS 

In Figure 2, a curious situation is registered for Bucharest (Figure 2a), the Capital city of 

Romania, the biggest city, with over 1 million inhabitants. This is the most important city 

of the country and here can be found the most important universities, in branches, from 

whole country. The lack of the correlation is due to the value of the standard deviation, 

that is equal to zero. The explanation of the situation comes from the fact that here, there 

is a very large palette of specialties the universities are having. Not only the creative ones 

but also other fields are located here.  

 

  

  

 

 

Figure 2. (a-e) Kendall correlation coefficient for the five biggest universities in Romania 
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Other big cities, with big universities register negative or positive correlations of Kendall 

index. The same Figure 2 illustrates strong negative correlations for Iași (with R value -

0,062 and a p value 0,78), Cluj-Napoca (with R value -0,4 and a p value 0,1) and 

Constanța (with R value -0,74 and a p value 0,00066), due to the same large spread of the 

specialties in the territory. The single one, of the five university cities, chosen as a case 

study, is Timișoara (with R value 0,15 and a p value 0,051), where a weak, but positive 

correlation can be met (Figure 2e). All the strong and the weak correlations are explained 

by the values of R and p values. 

 

 
Figure 3. Territorial distribution of the creative jobs in Romania 

In Figure 3, it can be seen that in the territorial profile, the big universities develop a 

strong capacity of structuring creative activities around. The localizing of the creative 

activities is correlated with the economic and demographic power of every university city. 

Every city of the five has an important university activity so that they could act as a real 

incubator for such kind of economy. 

 

CONCLUSIONS AND DISCUSSION 

In the last three decades, after the fall of the communist regime in Romania, the creative 

economic activities have a prosperous evolution, but with an unequal measure [14, 15]. 

The hegemony of the Capital city and its urban influence area can be observed, due to its 

offer in terms of development, for this kind of activities. It is about space, infrastructure, 

labor force, economic and social conditions [16, 17]. 

The importance of the creative economies in the development of the local economies 

results from their capacity of acting as real engines, especially in the structural crisis 

periods. They can be seen as some substitute economic activities to help some territorial 

systems to pass over the crisis period [18].  

An important key factor for the economic development is played by the research 

development and innovation field. It plays an important role in order to start an inner 

migration of the labor force and only the university could do that.   
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ABSTRACT 

One of the main aims of Bulgarian health care reform is to provide timely, equal and open 

access to healthcare resources, which would allow for optimal healthcare, improvement 

of health status and increased quality of life.  Bulgarian health system tendencies, 

particularly during the last decade are as follows: population size is diminishing, working 

age population is diminishing, physicians’ and medical specialists’ numbers are 

diminishing, while the number of health establishments, in particular, hospitals and 

hospital beds is rising, patients’ numbers are increasing, financial resources dedicated to 

health are increasing and last but not least the number of sick days per year are also 

increasing. The aim of the present research is to study patients’ opinion on municipal 

(community) hospitals with regards to medical services and to indicate possible 

approaches for optimizing medical services. 

The opinion of 195 patients in 10 municipal hospitals has been studied. The 

qquestionnaire consists of 20 separate questions, quantitative and qualitative indicators 

are related to various characteristics. Quantitative indicator is age, while qualitative 

indicators are: gender; education; reasons for hospitalisation; opinion on provision of 

information on the disease, diagnostics, treatment, prognosis and recommendations for 

follow up treatment; assessment of service quality in the hospital; opinion on patients’ 

needs; assessment of hospital organisation and patient satisfactions. 

Results and conclusions: 1. Quality medical care, according to respondents, is the 

top priority for patient’s satisfaction, followed by individual treatment for every patient. 

Quality of hospital building and rooms has considerably less weight. 2. Provision of 

detailed information on the disease, diagnostics, treatment, prognosis and 

recommendations for follow up treatment contributes significantly to increased patients’ 

satisfactions. 3. In general, patients approve highly of the medical services quality, 

irrespective of several critical downfalls on work organisation and hospital 

accommodation.  Yet, patients would gladly recommend the particular hospital to their 

families and friends. 4. Patients assess highly qualification of medical staff, technical 

equipment, service quality while they comment negatively underpayment of medical staff 

in relation to their workload and efforts. 

Key words: patients, municipal hospitals, quality, patient satisfaction  

INTRODUCTION 

One of the main aims of Bulgarian health care reform is to provide timely, equal and open 

access to healthcare resources, which would allow for optimal healthcare, improvement 

of health status and increased quality of life.  Bulgarian health system tendencies, 

particularly during the last decade are as follows: population size is diminishing, working 
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age population is diminishing, physicians’ and medical specialists’ numbers are 

diminishing, while the number of health establishments, in particular, hospitals and 

hospital beds is rising, patients’ numbers are increasing, financial resources dedicated to 

health are increasing and last but not least the number of sick days per year are also 

increasing. [1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15] 

The aim of the present research is to study patients’ opinion on municipal (community) 

hospitals with regards to medical services and to indicate possible approaches for 

optimizing medical services. 

The suggested research methodology uses a system of indicators of patients’ feedback, 

which give information about satisfaction of patients as fundamental element for quality 

assessment and identification of quality or safety risks.   

The questionnaire includes several sections: 

- Questions about patient’s profile and the services he/she is using  

The questionnaire is anonymous and contains information about patient’s age, gender, 

level of education and patient’s experience. 

- Questions consisting of indicators of patients’ satisfaction 

The system of indicators includes common indicators which are applicable to all services 

and can, as well, be used separately. The satisfaction indicators include the following: 

- Accessibility and comfort- accessible environment, room comfort, food, hygiene 

- Quality of medical care, including staff, equipment, organisation of work 

- Communication and information, including informed consent and opportunity of 

immediate contact with medical specialists. 

- Overall satisfaction of the service  

 

MATERIAL AND METHODOLOGY:  

Technical units of observation are 10 municipal hospitals: Multi-profile hospital for 

active treatment- Lom, MHAT- Vth city hospital Sofia, MHAT- Triavna, MHAT- 

Kazanluk, MHAT- Purvomay, MHAT- Momcilgrad, MHAT- Pomorie, MHAT- 

Dimitrovgrad, MHAT- Karnobat and MHAT- Asenovgrad. The principle of 

representation was respected when selecting municipal hospitals from Northern, 

Southern, Central and Eastern Bulgaria as well as from small, medium and large 

municipalities.  The opinion of 195 patients has been studied.  The questionnaire consists 

of 20 questions, connected to different sets of indicators both quantitative and qualitative.  

The survey was performed between February and May 2018. [13] 
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RESULT ANALYSIS: 

 

Patients’ characteristics by age, education and gender.  

 

 
Fiture 1. Patients- age 

The highest number of patients are between 50 and above 80 years of age- 62%.  

The other 38% are between 18 and 49 years of age which directly corresponds to the 

demographic characteristics in these regions.  Women in treatment are 67% compared to 

30% of men.  The reason behind can be found in the higher longevity of women and 

migratory processes and higher mobility of men. 

 

 
Fiture 2. Patients- gender 
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Patients have predominantly secondary education (63%), which together with patients 

with no education and secondary school education represent 75% of customers.  These 

results are logical and are connected again with demographic characteristics, internal and 

international migration, economic status and employment. 

 

 
Fiture 3. Level of education 

Results and discussion of qualitative questions in the patient’s questionnaire.  

 

 
Fiture 4. Why are you in hospital? 
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A very high percentage of respondents (41%) are in hospital for emergency care. The 

reason behind it is that via emergency care access to hospitals is easier and also patients 

believe in a hospital they will get better treatment.  The other 52% seek hospital care for 

diagnostics and treatment of therapeutic and surgical diseases, acute and chronic, while 

only 12% are in hospital for continuing treatment. 

When answering question №5 “Why did you choose this municipal hospital”, patient rank 

answers as follows: trust in treating physician, vicinity to home and family, the hospital 

team and all of the above. 

 

 
Fiture 5. Why did you choose this municipal hospital? 

 
Fiture 6. Assessment of hospital resources 
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Patients assessment of hospital resources rank the highest (90%) as ‘very good’ and 

‘good’ qualification of medical doctors and nurses, followed by quality of medical care 

(78%), availability of equipment (40%), patients’ assessment is ‘low’ and ‘unsatisfactory’ 

of remuneration of medical professionals, number of medical doctors and hospital 

comfort. 

The question “What matters the most to you as patient (patients’ satisfaction 

measurement)”, 70% respond that it is quality of service that matter the most, followed 

by politeness (50%) and contemporary medical equipment (20%).  These answers 

confirm the hypothesis that patients care the most about quality of medical care and 

ethical and polite attitude from medical professionals.  

 

 
Fiture 7.  What matters the most to you as patient (patients’ satisfaction measurement) 

A similar patient satisfaction question is “Does provision of information contribute to 

your higher satisfaction”, linked to both informed consent and to patient’s 

communication ability and need to receive information. More than 80% of respondents 

confirm that provision of information contributes to higher satisfaction from their hospital 

experience.  

 

 
Fiture 8. Does provision of information contribute to your higher satisfaction 
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The next two questions are again related to assessment of medical care, quality and 

professionalism at the respective municipal hospital (questions “Would you recommend 

your municipal hospital” and “Would you opt for treatment in a different hospital”). Over 

90 % of respondents give positive feedback with the positive answers: “absolutely” and 

“yes, to a certain degree”.  These answers are further confirmed by 88% of patients who 

claim that they prefer being treated at their municipal hospital in their home town. These 

results, most likely, are due to the positive assessment of diagnostic and treatment quality 

and the fact that most patients know their treating physicians which gives them sense of 

safety and security in addition to emotional connection with family and home town. 

  

 
Fiture 9. Would you recommend your municipal hospital 

 
Fiture 10. Would you opt for treatment in a different hospital 
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The questionnaire predominantly consists of questions related to quality of care, however 

we approached patients with several questions asking for recommendations/ 

improvements.  More than half of our respondents believe that there is a lot of room for 

improvement in particular with regards to raising salaries and social packages of medical 

staff and increase the number of health professionals. These results correspond 

completely to the answers given by medical staff and hospital management, which means 

that the strongest motivating factor for providing quality care and sound management is 

financial security and qualification of medical staff. 

 

 
Fiture 11. Do you think hospital’s results can be improved? 

 
Fiture 12. How do you think hospital work performance can be improved?   
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RESULTS AND CONCLUSION: 

- It can be noted that as a whole our respondents identify themselves with the aims of 

their municipal hospital and assess highly its role and the services it provides.  

Atmosphere of trust and closeness is created among staff and patients which affects 

positively quality and efficiency of medical care. 

- The municipal hospital is characterised by incredible orientation towards the needs of 

people, constant reporting on results and healthy feedback received from patients. 

- All physicians, nurses, healthcare specialists and management regards patients’ 

satisfaction from hospital treatment as integral and important tasks, which in return is 

highly appreciated by patients, demonstrated by their trust and choice for treatment in 

the municipal hospital.  Patients’ complaints are seriously inquired into and results are 

reported back to patients, which is again assessed positively by hospital customers.  

- Quality of medical treatment, according to all respondents, is paramount for patients’ 

satisfaction followed by politeness of medical staff and individual treatment. Comfort 

is ranked considerably lower.   

- Patients consider information and communication between patients and physicians to 

be of highest significance. 

- Patients assess highly qualification of medical staff, availability of equipment and 

service quality while remuneration of medical professionals is deemed unsatisfactory 

particularly with regards to the responsibility, knowledge and work load medical 

teams have.  

Over the last years, patients’ opinion of medical services receives a lot of attention and 

there is vast research on the topic.  Results from our comprehensive study demonstrate 

three major trends:  negative health and demographic status of Bulgarian population, 

inefficient health system and discrepancy between social and economic relations within 

the healthcare system and those in other spheres of public life. In fact, main reasons are 

linked to the human factor- both health employees and patients. The very low social status 

of medical specialists and inadequate remuneration for their work, in addition to the 

impossibility to provide modern day medicine for patients in poor regions and 

municipalities are the main and immediate causes of the state municipal health care is.  

Indisputably there are also other factors which affect the health care system [1, 2, 3, 4, 5, 

6, 7, 8, 9, 10, 11, 12,13]: 

- Population aging as the single most significant demographic phenomenon of today’s 

world, negative health and demographic indicators as well as increase of chronic 

diseases and invalidity; 

- Constant shrinking of working age population both in real numbers and in relation to 

the total population due to low birth rate and intensive emigration of young people. 

The number of young people and employees who pay health contributions is also 

shrinking; 

- The existing health system cannot provide adequate medical and dental treatment to 

Bulgarian population; 

- Insufficient amount of financial resources and irrational use of existing resources for 

prophylaxis and prevention;  

- The existing health system cannot respond adequately to the increased societal 

expectations for quality health services, state-of –the –art health technology and 

pharmaceuticals and demands for more comprehensive health information.  
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The better living and economic standard of Bulgarian citizens and their active civic 

participation demand equal and unimpeded access to high standard health care that is 

timely and ensures quick and proper convalescence. The Bulgarian health systems needs 

to reform itself accordingly. 
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ABSTRACT  

Complex political and geographical circumstances in geopolitical space of Bosnia and 

Herzegovina, in the nineties of the last century, led to the entity division of Bosnia and 

Herzegovina, according to the criteria of the ethnic majority (Republic of Srpska) and 

bipolar ethno-geographic structure (Federation of Bosnia and Herzegovina). 

When accessing the issue, we start from the premise that contemporary demographic 

characteristics and processes in B&H have a political-geographical dimension. Mutual 

conditionality and interaction of political-geographical processes and demographic 

characteristics condition the sustainability of Bosnia and Herzegovina as a complex 

geopolitical unit, which is ultimately based on specific ethno-demographic formula 

1+2+3, or more precisely, one country, two entities and three constituent people and 

religions. 

The subject of research in this paper will be essentially based on a comparative analysis 

of the Census in Bosnia and Herzegovina from 1991 and 2013 and identification of 

demographic changes in territorial deployment and ethnic structure of the population. 

The purpose of this paper is to indicate that the political-geographical processes, military 

conflicts, specific consequences and recurrence of the war period in Bosnia and 

Herzegovina in the nineties of the last century had a decisive influence on the 

contemporary spatial distribution and ethnic composition of the population. 

The paper is planned to be realized by general, as well as special methods of geographical 

research and data processing techniques (statistical, cartographic, graphical, GIS 

analysis), which are consistent with research of influence of political-geographical 

processes to contemporary geodemographic characteristics of Bosnia and Herzegovina. 

 

Key words: Bosnia and Herzegovina, political-geographical processes, population, 

ethnic structure, geodemographic characteristics. 

 

INTRODUCTION 

Contemporary political and geographical processes in the world and, in general, events 

in the international community, in the late 20th and early 21st century, actualized interest 

in studying the political and geographical content. Today, understanding of political, 

economic, demographic and other processes in a region or country is not possible without 

the knowledge of political and geographical content, more precisely, without the 

knowledge of effect and interaction between “geographical” and “political”.  

“States, as socio-spatial phenomena, have always been in the centre of interest for 

political geography. Even today, despite a number of new research topics that we face in 
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the study of the relationship of political and spatial phenomena and processes, this is 

definitely one of the main topics of political and geographical debates, which is not 

surprising, because states became dominant, the most widespread form of political 

organization in the world in the last two centuries, and nothing indicates that their role 

will significantly differ in the future” [1]. 

Professor Mirko Grčić stated the following: “Geographically, the state may be defined as 

limited territory, which is organized by the indigenous people, in politically effective 

manner, with political system that has sovereign control of that territory. Here are three 

key elements: territory-population-political system (government)” [2]. 

Together with the territory, population is an essential element of each state. States devote 

great attention to the population, by implementing measures of population policy. “Its 

number, spatial distribution, natural movement, structures, migrations, ethno-

psychological characteristics, collective historical, cultural-civilization and political 

heritage, together with territorial features, make the basic elements of the state or some 

other form of political and territorial organization. Political and geographical valorisation 

of population characteristics and processes involves analysis of preceding characteristics 

and synthetic presentation of their importance for the external and internal policy, 

economy, education, culture, health, defence (or aggression) and other aspects of the 

functioning of the state or political-territorial community” [3]. 

Negative demographic processes (insufficient birth rate, departure of working age 

population and educated population, changes in biological structures of the population, 

uneven population density, decrease of share of rural population compared to urban, 

migrants from the Middle East), which are burden for Bosnia and Herzegovina, and their 

resolution, represent the basic political-geographical issue and the condition for its 

development as geopolitical unit in geospace of Western Balkans [4]. 

Therefore, when approaching this issue, we start from the premise according to which 

geographical-political processes and phenomena represent one of the basic factors and 

determinant of geodemographic characteristics and demographic development of Bosnia 

and Herzegovina. 

It is necessary to take into account the historical-geographical and geopolitical fact, by 

which, in relatively recent historical past, federal state system of the second Yugoslavia 

was based on a model of ethnic federalism, which is not consistently implemented in 

Bosnia and Herzegovina as a federal unit, composed of the three peoples and three 

confessions. 

If we start from the fact that the destruction of the Yugoslav state and social community 

was marked by ethnic conflicts about the historical territories and, in the war conflict, 

entity division of Bosnia and Herzegovina was fixed on the criteria of the ethnic majority 

(the Republic of Srpska) and multi-ethnic, basically bipolar ethno-geographic structure 

(the Federation of Bosnia and Herzegovina), than it is logical and objectively justified 

assumption according to which political-geographical processes and phenomena have the 

meaning of key factor for its political future. 

In this context, we have determined the subject of the research and priorities in the work, 

which we opereationalize within the standard methodology of analysis and synthesis: 

demographic, ethno-demographic and ethno-geographic phenomena and structure, as 

well as on the basis of the relations towards the specific consequences and recurrences of 

the war period. Due to a number of controversial and unresolved issues, primarily real 

war victims (unavoidable victimological topic), consequence of the mass refugee and 

border migrations between the entities and in the immediate environment, and the 
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necessity of long-term active population policy in conditions of profound demographic 

recession, are strategic issues not only of spatial and functional arrangements, but also 

the functioning of Bosnia and Herzegovina as the political-geographical system[4].  

 

HISTORICAL-DEMOGRAPHICAL CHARACTERISTICS  

OF BOSNIA AND HERZEGOVINA 

Geospace of Western Balkans is extremely heterogeneous geopolitical, economic and 

socio-cultural system in which complex cultural and civilization influences intersect. It 

represents the part of Balkan geospace with the most complex ethno-demographic and 

religious structure, where the most prominent confrontation of religious-civilizational and 

cultural influences of East and West is determined by complex political-geographical 

processes [5]. 

Table 1. Religious structure of the population of Bosnia and Herzegovina from 1879 to 1931 

Year 

of 

census 

Total 

population 

Ortodox 

population 

Muslim 

population 

Catholic 

population 

Other 

population 

Number % Number % Number % Number % 

1879 1 158 440 496 761 42.88 448 613 38.73 209 391 18.08 3 675 0.31 

1885 1 336 091 571 250 42.76 492 710 38.88 265 788 19.89 6 343 0.47 

1895 1 568 092 673 246 42.93 548 632 34.99 334 142 21.31 12 072 0.77 

1910 1 898 044 825 418 43.49 612 137 32.25 434 061 22.87 26 428 1.39 

1921 1 890 440 829 360 43.87 588 173 31.11 460 244 24.34 12 663 0.68 

1931 2 323 555 1028139  44.25 718 079 30.30 547 949 23.58 29 388 1.27 

 

Serbian geographer, Jovan Cvijić, was one of the first scientists who pointed to the 

political-geographical determinants in ethno-religious characteristics of Bosnia and 

Herzegovina. One century ago, he stated in his speeches and articles that geospace of 

Bosnia and Herzegovina is: ”the key of Serbian problem, according to the value of the 

people, according to its central position in the ethnographic mass of Serbian and Croatian 

people and according to convenient mixture of Orthodox Christians and Catholics” [6]. 

Census performed in the period of Austro-Hungarian rule, from 1878 to 1910, provide us 

with the first reliable data about the number of inhabitants and religious affiliation of the 

population of Bosnia and Herzegovina. 

Table 2. National structure of the population in Bosnia and Herzegovina from 1948 to 1991 

Year of 

census 

Total 

100% 

 

Serbs 

 

% 

 

Croats 

 

% 

 

Muslims 

 

% 

 

Other 

 

% 

1948 2 565 277 1 136 116 44,3 614 123 23,9 788 403 30,7 26 635 1,1 

1953 2 847 790 1 264 372 44,4 654 229 23,0 891 800 

(591 800) * 

31,3 

25,6 

37 389 

(337 389) 

1,3 

7,0 

1961 3 277 948 1 406 057 42,9 711 665 21,7 842 248 25,7 317 975 9,7 

1971 3 746 111 1 393 148 37,2 772 491 20,6 1 482 430 39,6 98 042 2,6 

1981 4 124 256 1 320 738 32,0 758 140 18,4 1 630 033 39,5 415 345 10,1 

1991 4 377 033 1 366 104 31,2 760 852 17,4 1 902 956 43,5 347 121 7,9 

* In census results from the year 1953, Muslims are stated as ”Yugoslavs uncommitted“ 

According to census data from 1879, in geospace of BiH, there was ”1,158,440 

inhabitants, of which 496,761 Orthodox Christians (Greek-Orientals), Muslims 448,613 

(Mohammedans), Catholics 209,391 (Roman Catholics)” (Table 1, [7]). It was 

established with second census, from 1 May 1885, that Bosnia and Herzegovina had 

”1,336,091 inhabitants, of which 571,250 Orthodox Christians, 492,710 Muslims and 
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265,788 Catholics” (Table 1, [8]). Period of Austro-Hungarian rule is characterized by a 

constant increase in population. Serbian population was the leading in the total population 

potentials, followed by the Muslims at the second place and Catholics at the third place 

by number (Table 1, [7], [8], [9], [10]).  

Numerous population movements between the two world wars are characterized by 

balanced population growth of Orthodox, Islamic and Catholic population. Orthodox 

contingent increased from 829,360 to 1,028,139, Islamic from 588,173 to 718,079 and 

Catholic from 444,309 to 547,949 inhabitants (Table 1, [11], [12]). 

 

 
Figure 1. Population by ethnicity/national affiliation according to BiH Census 1991 

“Yugoslavian” period between 1945 and 1991 was marked by six censuses (1948, 1953, 

1961, 1971, 1981, 1991). On the basis of the census results from 1948, Bosnia and 

Herzegovina had 2,565,277 inhabitants. Share of Serbian inhabitants in the total number 

of population amounted 44.3% or 1,136,116 persons. The percentage share of the Muslim 

population amounted 30.7%, or 788,404, and Croatian population amounted 23.9% or 

614,123 inhabitants. From 1971, Muslims constituted the largest ethnic group with 

1,482,430 or 39.6% of the total population (Table 2, [13]). 
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According to the last pre-war census from 1991, Bosnia and Herzegovina had 4,377,033 

inhabitants: 1,902,956 Muslims (43.5%), Serbs (31.2%) and Croats 760,582 (17.4%) 

(Table 2, [14]) (Figure 1, [14]). 

The religion, as mark of ethnicity and the symbol of belonging to a certain nationality at 

Western Balkans, and especially in Bosnia and Herzegovina as geospace with the most 

complex ethno-religious structure, acted in two ways in political-geographical sense: 

integrative, when it comes to ethnic homogenisation and consolidation of the nation and 

disintegrative, when it comes to the idea of multi-ethnic and political-territorial 

communities. The religious factor had a decisive role in the formation of national identity 

among the people in Bosnia and Herzegovina and definition of their national and political-

geographical objectives. In these historical and geopolitical circumstances, in geospace 

of Bosnia and Herzegovina, there are three religions, their languages and letters, customs 

and traditions, which still leave indelible marks in spiritual and cultural, as well as in 

historical and geographical dimension of this space [4].  

”From 1991 to 2013, there were no official censuses at the territory of Bosnia and 

Herzegovina. Unreliable statistical records and unrealistic assessment did not provide 

possibilities for deeper demographic analysis during this period. Census in 2013 showed 

disappointing results and only confirmed alarming demographic image incurred as a 

result of various factors in the last two decades” [15]. 

 

POLITICAL-GEOGRAPHICAL CONSEQUENCES OF  

WAR CONFLICTS IN BOSNIA AND HERZEGOVINA  

ON GEODEMOGRAPHIC CHARACTERISTICS OF GEOSPACE 

Complex political-geographical processes in the world, in the nineties of the twentieth 

century, among other things, were marked by disintegration of SFR Yugoslavia, which 

occurred under civil and ethnic-religious conflicts, which escalation was in the geospace 

of Bosnia and Herzegovina. Bosnia and Herzegovina conflict lasted for three and a half 

years, and it ended with the signing of the General Framework Agreement for Peace 

(Dayton Peace Agreement), in November 1995. Bosnia and Herzegovina was created as 

complex state, unique in the world by its state organization (sui generalis), and it consists 

of two political-territorial units-entities: the Republic of Srpska and the Federation of 

Bosnia and Herzegovina. Territory of the pre-war municipality of Brčko was named the 

district (Figure 2). 

The disintegration processes in the geospace of the Western Balkans, in particular military 

conflicts in Bosnia and Herzegovina, caused a large number of political, economic and 

other changes, but they had the greatest impact on geodemographic characteristics, 

specifically in abundance, spatial distribution and the ethnic recomposition of the 

population in B&H. 

War conflict in geospace ”resulted” in direct and indirect demographic consequences, to 

be more precise, war increased the mortality rate on one hand, and decreased the birth 

rate on the other hand. There are various estimations of direct demographic losses. 

Unfortunately, they were based on flat-rate estimation and are not based on empirical 

research. After more than twenty-three years since the end of war conflict, victimological 

problems, i.e. the exact number of victims has not yet been determined. 

According to estimates of the Ministry of Human Rights and Refugees, ”about 250 

thousand people lost their lives in the conflict and about 17 thousand are officially 

registered as missing” [16]. Also, according to estimates by the Research and 

Documentation Center in Sarajevo (RDC) and the expert in demography at the 
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International Criminal Tribunal for the former Yugoslavia in the Hague, Ewa Tabeau – 

direct demographic losses in B&H are from 97,207 to 104,732 persons [17]. According 

to elaborated in the expert report for the ICTY in the Hague in 2011, demographer Stevo 

Pašalić believes that ”direct demographic losses in B&H amount to a minimum of about 

110,000, of which about 29.5% are Serbs, about 60.5% are Bosniaks, 8% are Croats and 

2% other persons”[17]. 

 

 
Figure 2. Bosnia and Herzegovina 

Also, 2.2 million people left their pre-war homes, which amounts more than half of the 

pre-war population. Approximately 1.2 million persons sought refugee protection in over 

100 countries worldwide. In the period 1992-1995 the largest number of refugees from 

B&H was registered in the following countries: Germany (320,000), Serbia and 

Montenegro (297,000), Croatia (170,000), Austria (86,500), Sweden (58,000), Slovenia 

(43,000), Switzerland (24,500), Turkey (23,500), Netherlands (22,000), USA (20,000), 

Canada (20,000), Italy (12,100) and Norway (12,000). Around 72.8% of the total number 

of refugees was recorded in the first four countries. 

At the same time, about one million people were displaced within Bosnia and 

Herzegovina.  Directions of displacement, in the period 1992-1995, were directed in 
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accordance with ethnicity, in the areas that were under the control of military forces on 

ethnic bases [18]. Current of displacement moved towards the places of ethnic majority. 

The most of displaced persons in the Federation of Bosnia and Herzegovina are Bosniaks, 

in geospace of the Republic of Srpska they are Serbs, and in the cantons of the Federation, 

where Croatian population is majority, they are Croats, which confirms the allegations on 

ethnic homogenization in geospace of B&H. 

In addition to the demographic destruction, the war radically changed the situation in the 

housing sector with partial or total destruction of almost half a million of pre-war housing 

units. Out of this number, about 80% of housing units were either destroyed or heavily 

damaged, which is approximately a third of pre-war housing fund [18]. 

Table 3. Population  by ethnic/national affilation 2013. 

Area Total 

Ethnicity/nationality 

Bosniaks Croats Serbs 

Did not 

declared

Other 

No 

answer 

Fed. of  B&H 2 219 220 1 562 372 497 883 56 550 98 182 4 233 

Republic of Srpska 1 228 423 171 839 29 645 1 001 299 23 513 2 127 

Brčko District 83 516 35 381 17 252 28 884 1 899 100 

Bosnia and Herzegovina 3 531 159 1 769 592 544 780 1 086 733 123 594 6 460 

 

According to data from the ”first post-war” Census of Population, Households and 

Dwellings in Bosnia and Herzegovina, 2013, published by the B&H Statistic Agency, the 

total number of inhabitants is 3,531,159. Ethnicity/nationality is as follows: Bosniak 

population is the largest with 1,769,592 inhabitants or 50.1%. Serbs follow with 

1,086,733 inhabitants or 30.78%. Croats are the third with 544,780 or 15.42% of the total 

number of inhabitants (Table 3, [20]) (Figure 3, [19], [20]).  

By analysing ethnic structure in ten cantons of the Federation of Bosnia and Herzegovina, 

we may conclude that ethno/national principle was crucial within national division. 

Therefore, out of ten cantos, we have five cantons with Bosniak absolute majority (Una-

Sana, Tuzla, Zenica-Doboj, Bosnian-Podrinje and Sarajevo Canton). Three cantons have 

absolute Croatian majority (Posavina, West Herzegovina and Canton 10). Only two 

cantons do not have ethnic group with absolute majority (Central-Bosnia and 

Herzegovina-Neretva Canton) (Table 4, [20]), but due to the major urban centers in these 

cantons, ethnic consolidation and homogenization is also present in these cantons. That 

is also confirmed by the ethnical structure of the municipalities of: Bugojno and Donji 

Vakuf (Central-Bosnia Canton) and municipalities of Konjic and the City of Mostar 

(Herzegovina-Neretva Canton) (Table 5, Author, [20] ). 

Changes in ethno-confessional structure are most pronounced on the examples of the 

cities (Sarajevo, Banja Luka, Mostar) which have the most pronounced ethnic 

consolidation and homogenisation of the population. Today, these settlements symbolize 

the centers of national unity of the Bosniak, Serbian and Croatian nation, within which 

the individual national, ethnic and religious interests are articulated: Sarajevo-Bosniak, 

Banja Luka-Serbian and Mostar-Croatian. 

This is proved by the analysis of the results of Population Census in B&H in 1991 and 

2013. Since the administrative-territorial structure of settlements after the conflict in 

B&H was changed in relation to the pre-war period, due to precise analysis, settlements 

from the Table 5, included in the Census 2013, were harmonized with the pre-war 

administrative-territorial division. Analysis includes 17 administrative centers and about 

1,380 settlements in Bosnia and Herzegovina. 
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Analysis of these administrative-territorial centers shows the following: compared to 

1991, the share of Serbian population in Banja Luka has increased to 58,924 persons, or 

from 54.6% to 89.6% in 2013. 

 

 
Figure 3. Ethnic distibution according to Census 2013 

  Table 4. Population  by ethnicity/national affiliation in cantons 

Area/canton Total Bosniaks Serbs Croats Other 

Una -Sana canton 273 261 246 012 8 452 5 073 13 724 

Posavina canton 43 453 8 252 831 33 600 770 

Tuzla canton 445 028 392 356 7 058 23 592 22 022 

Zenica-Doboj canton 364 433 299 452 5 543 43 819 15 619 

Bosnian-Podrinje canton 23 734 22 313 885 24 512 

Central Bosnia canton 254 686 146 652 3 043 97 629 7 362 

Herzegovina-Neretva canton 222 007 92 005 6 432 118 297 5 273 

West Herzegovina canton 94 898 718 101 93 725 354 

Sarajevo canton 413 593 346 575 13 300 17 520 36 198 

Canton 10 84 127 8 037 10 905 64 604 581 
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According to Census from 1991, City of Mostar had 126,628 inhabitants, of which 43,856 

Muslims, 23,846 Serbs and 43,037 Croats. Today, territory of the former municipality of 

Mostar has 106,011 inhabitants, of which 46,752 Bosniaks, 4,421 persons of Serbian 

nationality and 43,037 Croats. Similar situation is in the City of Sarajevo, which had 

527,049 inhabitants before the war. There were 259,470 Muslims, 157,143 Serbs, 34,873 

Croats and 56,470 Yugoslavs. After the war, the City was divided in administrative-

territorial sense to the City of Sarajevo (Sarajevo Canton) and the City of Istočno Sarajevo 

(the Republic of Srpska). If we hypothetically joined the Sarajevo Canton and the City of 

Istočno Sarajevo, according to the Census from 2013, in order to get the territory of the 

pre-war City of Sarajevo, we would have the total number of 463,992 inhabitants, of 

which 349, 192 are Bosniaks, 60,036 are Serbs and 17,934 are Croats. Therefore, by 

ethnic consolidation and homogenisation of the observed geographic space, "there are 

no" 97,107 Serbs and around 17,000 Croats in Sarajevo. 

In 1991, the municipality of Bihać had 70,732 inhabitants. The major ethnic group were 

the Muslims (Bosniaks) with 46,737 persons or 66.1% of the total population. The Census 

from 2013 noted 55,860 inhabitants, and Bosniaks are majority with 88.7% or 49,547 

inhabitants. In the City of Bijeljina, the share of Serbs in the total number of inhabitants, 

between the last two censuses, was increased from 59.2% to 85.8%. 

Between the last two censuses, the number of Bosniak population in the municipality of 

Konjic increased from 54.3% to 89.4%, as well as in Bugojno from 19,697 persons to 

24,650 persons, or to be more precise, from 42% to 78.3%. 

Before the war conflict, the municipality of Gacko had 10,788 inhabitants. Serbs were the 

most numerous with 6,661 inhabitants or 61.7%. According to Census from 2013, the 

municipality had 8,990 inhabitants, and number of Serbs amounted 8,556 or 95.2% of the 

total population on the territory of the municipality. 

The municipality of Gradiška is characterized by similar demographic trends, which in 

1991 had 59,974 inhabitants. Serbs were the most numerous ethnic group with 59.6%. 

Census from 2013 recorded 51,727 inhabitants, of which 41,863 are Serbs or 80.9%. 

In 1991, Donji Vakuf had 24,544 inhabitants. Muslims (Bosniaks) were the most 

numerous with 13,509 persons or 55% of the total population, and in 2013 their share 

amounted 95.6% of the total population (13,376). 

The following examples also state about the ethnic homogenization. In 1991, the 

municipality of Zenica had 145,517 inhabitants. Muslims were the most numerous with 

55.2% or 80,359 inhabitants. Census from 2013 recorded 110,657 inhabitants, of which 

92,988 are Bosniaks or 84% of the total population. 

On the territory of the former municipality of Prijedor, Muslims were the most numerous 

with 49,351 inhabitants or 44%. Serbs follow with 47,581 inhabitants. After the war, in 

the territory of the City of Prijedor, the most numerous are Serbs with 55,895 inhabitants, 

which amounts 62.5% of the total population. 

In the municipality of Livno - Croatian population is majority with 85.8% of share in the 

total population, unlike in 1991 when it was the majority with 72.2% (Table 5, [14], [20]).  

Data from Table 5 indicate that there is inter-entity demarcation in the geospace of Bosnia 

and Herzegovina, as well as cantonal division based on ethnic principle. These data 

clearly indicate the political-geographical processes of national homogenization and 

consolidation during and after the war conflict, as well as the fact that political-

geographical processes have a strong impact and represent the ”axis” of modern 

geodemographic characteristics of Bosnia and Herzegovina. 
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CONCLUSION 

Geospace of Bosnia and Herzegovina is extraordinary complex functionally and 

complementary, civilization, ethnic and demographic territorial system, in accordance 

with the position and ethnodemographic characteristics. It is rare occurrence that, in such 

small naturally and geographically rich and strategically important area, there are three 

interconnected, and through history, opposed religions. This geospace had its integration 

and disintegration trends in different historical periods and political-geographical 

circumstances. That is the reality of this space and all positive and negative changes are 

reflected to the geodemographic characteristics, whether it is about internal or inter-

national changes. 

Geodemographic characteristics of Bosnia and Herzegovina are the result of multi-

century historical-geographical and political-geographical processes in geospace of the 

Western Balkans, which had a decisive influence on the dualism in terms of ethno-

religious and cultural mixation on one side and ethno-religious and cultural divergence 

on the other side. 

Therefore, three religions and three nations pervade in centuries of complex historical and 

geographical circumstances, which left "indelible mark" in the geopolitical dimension of 

this geospace. 

Religious-civilizational determinants of civil, ethnic-religious and fratricidal conflict in 

Bosnia and Herzegovina influenced the national consolidation and homogenization, and 

shaped ethnic composition of geospace. In accordance with the provisions of "Dayton 

Peace Agreement", B&H is divided according to ethnic principle into entities: the 

Republic of Srpska with Serbian ethnic majority and the Federation of Bosnia and 

Herzegovina within which we may find cantons with Bosniak and Croatian majority. The 

ethnic structure of most urban centers also points to the processes of ethnic 

homogenization and consolidation in Bosnia and Herzegovina. 
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ABSTRACT 

The paper presents the results of a demographic projection of the population and the age 

structure of the Roma ethnic group in Bulgaria, as well as the main factors for the specific 

demographic and socio-economic development of the Roma. The authors discuss the 

reasons for that discrepancy and attempt to estimate the number of Roma people in 

Bulgaria as of 2015 and make a projection of the population number of the country as a 

whole (2020-2050) and of the Roma share and number in particular, including its basic 

age structure – the 0-14; 15-64 and the 65+ age groups – by using the method of cohort 

components. Migration mobility and demographic transition phases have also been 

considered and some key conclusions have been made regarding the future trends 

concerning the number and share of the Roma ethnic group in Bulgaria.  

 

Keywords: Roma ethnic group, demographic projection, cohort components method, age 

structure  

 

INTRODUCTION 

The Roma are a specific ethnic community with no analogue in Europe. It is divided into 

many different, and sometimes contradicting groups, subgroups and meta units, each with 

their own ethnic and cultural characteristics. Historical, political and economic factors 

have created great differences among the Roma across Europe but also within Bulgaria 

itself. It wouldn't be incorrect to say that the unifying element of the Roma ethnic group 

is the attitude of the macrosociety towards it, thus creating a separate social category with 

common problems. Those problems are related to poverty, marginalization, exclusion 

from the labor market, segregation within the educational system, poor access to social 

services, extreme forms of spatial segregation, exclusion from the practice of active 

citizenship, intolerance, discrimination, prejudice, negative stereotypes, etc. The term 

"European or trans-national minority" corresponds largely to the essence of the Roma 

ethnic group.  

 

The main objective and the expected results of the study are to estimate the number, the 

relative share of the Roma population, as well as its age structure, for the 2020 – 2050 

period. 

 

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 
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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. The technology of population 

projection with the method of cohort components for each period in examination, passes 

through the following stages:  

- Calculation of the values of key demographic indicators (number of population 

divided into five-year interval age groups; the surviving probability coefficient (Px); 

the death probability coefficient (Qx); the number of women in fertile age; the general 

fertility rate); 

- Projection of the population number for all age groups except for the first one; 

- Calculation of the number of births in the first age group (0-4 years) based on the 

fertility rate and the number of women in fertile age; 

- Correction of the number of births in the age group of 0-4 years, according to the 

survival probability coefficient (Px); 

- Final total population projection by age groups – of the total population of Bulgaria, 

as well as that of the Bulgarian and the Roma ethnic communities, based on the results 

from points 2, 3 and 4. 

Since the hypothesis of lack of migration is unlikely, the next step in elaborating the 

projection is setting different levels of migration mobility in the three scenarios of the 

population projection (realistic, optimistic and pessimistic). 

In the different scenarios of the projection, different quantitative outcomes of the expected 

future development of the natural and migration growth were set, both for the total 

population and for the different ethnic communities in the country. Those scenarios are 

hypothetical in their essence and are based on the current dynamics of the birth and death 

rates, the number of women in fertile age, the fertility coefficient and the immigration 

and emigration occurrence. The death probability (Qx), and the survival probability (Px) 

values were taken from the life tables elaborated by the National Statistical Institute of 

Bulgaria. 

In making the demographic projection, the demographic transition phases which the 

Bulgarian and the Roma communities are in, were also taken into account. In determining 

the projected population number and basic demographic structures, the influence of two 

main groups of factors has been taken into consideration: ones stimulating the 

demographic development and ones retaining the demographic development (such as 

deepening of the economic crisis in the country, reduced investment activity, 

transformation of the “two-child family model” into a “one-child model”, etc.).  

In accordance with the purpose of the study, a projection of the population of: 1) Bulgaria, 

2) of the Roma ethnic community and 3) of the Bulgarian ethnic community for the 2020–

2050 period, an estimate (for the period between 2020 and 2050 at 5-year intervals) of 

each above-mentioned group of population is suggested (number, relative share and age 

structure). By applying the projected values of the discussed demographic indicators and 

considering the influence of the above mentioned two groups of factors, the demographic 

projection of the total population of Bulgaria was elaborated in three scenarios:  
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- 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 in as of 2015 was 

approximately 720 000 people [2]. 

 

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 reasons 

for that is the specificity of the Roma ethnic group, which is not homogeneous as such. 

Another reason for the "distortion" of the information on the ethnicity during the 

conduction of population censuses, is the widespread phenomenon of "preferred ethnic 

identity" (the public declaration of another non-Roma ethnicity). Popov [7] points out 

several reasons that incite the Muslim Roma in Bulgaria to identify themselves as Turks, 

such as the negative attitude of all ethnic groups towards the Roma, the higher prestige 

of the Turkish ethnic community , the common religious, cultural and linguistic traditions, 

etc. Tomova [8] indicates that some 2/3 of the respondents confidently declare their 

belonging to the Roma community, while among the remaining 1/3 there is a preference 

for other ethnic identity such as the Turkish. According to Tomova [8], 47.3 % of all 

Roma people in the country consider themselves part of the Bulgarian Roma group, 

46.2 % of the respondents declare themselves as Turkish Roma and 5.1 % of the declare 

themselves as Vlach Roma. 

In the first variant of the projection, according to which the number of Roma was 325 343, 

served as output data. The second variant, however, adopted as output data the “actual” 

number of the Roma as of 2015, calculated on the basis of the trends in the demographic 

processes among the Roma population in recent decades. A revision of the literature on 

the topic has shown that the experts’ estimate of the number of Roma varies within large 

limits. 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 & Popov [4] in the early 1990s the number of Roma 

was fixed at 800 000, but unfortunately this assessment was made without mentioning 

any specific methodology. In 1994, Liegeois determined the number of Roma in Bulgaria 

to be somewhere between 700 000 and 800 000 people [3]. 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 – 

from 577 000 to 600 000 people [8]. Pamporov [5] estimated the number of Roma in 2007 

to be somewhere between 638 162 and 815 313 people. According to our estimates, as 
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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). 

 

BASIC DEMOGRAPHIC INDICATORS OF THE ROMA IN BULGARIA. 

The Roma are the only ethnic group in the country that has been increasing its population 

number, in spite of what the data of the official statistics show. The leading factor for the 

growing number of the Roma is their natural growth rate. Based on official data gathered 

during population censuses, the natural growth rate of the Roma population for the 1992-

2001 period was around 18.7 ‰. Assuming that the death rate was around 8.0 ‰, the 

birth rate for that period can be evaluated at about 26.0 ‰. These data are confirmed by 

the study of Tomova [9]. Studies of the latter author [11] show that, based on "the 

estimates of experts - doctors, representatives of local authorities, social services and the 

police, who work with Roma people on a regular basis, state that the fertility in this 

community has decreased significantly in recent years". One of the reasons stated is the 

increased labor migration of Roma people from 2002 onwards to other EU Member States 

and the increasing educational level of young women. Following 2002, systematic efforts 

to keep 100 % of the Roma children in primary school (grades 1-4) and also efforts to 

keep them in school as long as possible, have been made [9]. All these measures have led 

to lower birth rates. However, 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. 

According to the developed scenarios, the following quantitative indicators of the 

prognosis have been defined: 

- First scenario (under the hypothesis of convergence) – “realistic scenario” (RS) – 

based on the assumption that the demographic behavior of the Roma will remain 

unchanged.  

- Second scenario (relative acceleration) – “optimistic scenario” (OS) – the most 

unlikely, since it involves an expected increase of the birth rate and the general fertility 

rate in both the Roma and the Bulgarian population – something very unlikely to 

happen. 

- Third scenario (relative deceleration) – “pessimistic scenario” (PS) – where the 

development of the population in this case is forecasted under the hypothesis of 

adverse socio-economic processes in the country. In this scenario, a decrease of the 

values of the birth rate and the general fertility rate among Roma is expected, as well 

as an additional deterioration of the demographic indicators among the Bulgarian 

population. As for the Roma ethnic group, a reduction of unwanted pregnancies and 

births is provisioned, as well as a decline in early marriages and fertility, shrinking of 

the active fertile period of women, changes in the ideals of Roma concerning the larger 

number of children in the family, strengthening of the processes of planning the 

number of children in the family, strengthening of the integration processes, breaking 

of the civil marriage model and transition to marital cohabitation without marriage, 

an increase of the marriage age, an overcoming the isolation and the subordinate role 

of women in traditional households, changes in cultural stereotypes, permanent 

displacement of births to higher ages, etc. 



International Scientific Conference GEOBALCANICA 2019 

275 

 

The number of the Roma population is expected to increase at a rate of between 2400 and 

7500 people per year, depending on the scenarios adopted, if the results of the official 

statistics (OD) are considered, and between 5000 and 15 400 people per year in the case 

where the expert assessment (EA) is taken as a data baseline. 

According to the different 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. Estimated number of the Roma ethnic group and the total population of Bulgaria (2020-2050) 

According to the official statistical data 

Year 

RS OS PS 

Roma 

Total 

population Roma 

Total 

population Roma 

Total 

population 

2020 383582 6707001 393245 6942415 363290 6628530 

2025 412707 6376373 427610 6717077 381410 6262806 

2030 441231 6031709 462669 6486226 396974 5882228 

2035 469507 5696946 498837 6273365 410238 5510731 

2040 497702 5370966 536349 6075663 421274 5147627 

2045 526766 5059096 576515 5902704 430595 4797132 

2050 556939 4754287 619897 5749780 438094 4451705 

According to the expert assessment 

Year Roma 

Total 

population Roma 

Total 

population Roma 

Total 

population 

2020 784041 6707001 803791 6942415 742564 6628530 

2025 843572 6376373 874034 6717077 779601 6262806 

2030 901875 6031709 945693 6486226 811414 5882228 

2035 959671 5696946 1019622 6273365 838525 5510731 

2040 1017300 5370966 1096296 6075663 861082 5147627 

2045 1076708 5059096 1178395 5902704 880135 4797132 

2050 1138382 4754287 1267067 5749780 895463 4451705 

 

 
Figure 1. Estimated number of the Roma ethnic group in Bulgaria (2020-2050).  

Depending on the considered levels of fertility and mortality, in 2020 the number of Roma 

is expected to be somewhere between 742 000 and 803 000. By 2050 the number of the 

Roma population will have increased according to all scenarios, and it is expected to reach 

895 000, 1 138 000 or 1 267 000 according to the three scenarios respectively (Fig. 1), or 
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an increase by 5.0 % -12.0 % by 2020, and between 20.3 % - 54.6 % in the next thirty 

years (2020-2050) (Fig.2).  

 

 
Figure 2. Expected relative changes (%) in the number of the Roma ethnic group  

and of the total population in Bulgaria by 2050 (base year - 2015). 

The decline of the ethnic Bulgarian population is expected to continue and in absolute 

terms this decline will have the following dimensions: between 39 700 people per year 

according to the optimistic scenario and 72 500 people per year according to the 

pessimistic one. By the end of the projected period (2050), the number of the country's 

population is expected to have dropped under 5 million people according to the 

pessimistic and the realistic scenario respectively. In case of a significant increase of the 

birth rates, the number of the population of Bulgaria will only drop to 5 749 000 people 

by 2050.  

 

 
Figure 3. Projected distribution of the Roma population by age groups. 

Considering the accumulation of Roma population in the younger age groups, the 

significant difference between the average age of the Roma population and that of the 

ethnic Bulgarian population (the latter being some 15 years older), comes as no surprise. 

For example, as of 2020 the mean age of the ethnic Bulgarian population will be around 

43-45 years, while that of the Roma – 29-31. By the end of the projected period, the gap 

between the two ethnic groups will remain more or less the same and in the realistic 

scenario the ethnic Bulgarians will be aged 46-47, while the Roma will be aged 31-32 on 

the average by 2050. 
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At the beginning of the projected period (2015), the Roma population aged 0-14 years 

(under working age) accounts for 29.5 % of the total Roma population and their number 

is 97 000 according to the official census data and 199 000 according to the expert 

assessment. Depending on the scenarios adopted, as well as the values of the fertility rate, 

this age group will increase by 37.0 % according to the realistic scenario and by 54.3 % 

according to the optimistic one, while the pessimistic scenario projects only a slight 

increase of just 1.0 %. 

 

a) 

 

b) 

 

Figure 4. Expected relative share (%) of the Roma ethnic group  

and of the total population in Bulgaria by 2020 (a) and 2050 (b). 
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According to the output data, the working age Roma population (aged 15-64) was 220 

000 according to the official census data, and 438 000 according to the expert assessment, 

accounting for 65.0 % of the total Roma population. The number of Roma people in 

working age will increase by 41.1 % according to the realistic scenario, by 52.9 % 

according to the optimistic scenario and by 17.4 % according to the pessimistic scenario. 

In 2050 this age group will reach between 290 000 and 378 000 people according to the 

official data and between 593 000 and 772 000 according to the expert assessment. 

At the beginning of the projected period, the Roma population aged 65+ was around 13 

000 people according to the official data and some 27 000 people according to the expert 

assessment, constituting just 4.1 % of the total Roma population in the country.  

Given that by 2050 this age group will be formed by the population born before the 

projected period, its number is expected to increase relatively by 128.0 % and by 2050 to 

reach 53 000 people according to the official data and 109 000 according to the expert 

assessment. The relative share of the Roma population aged 65+ will be somewhere 

between 8.7 % and 12.3 % of the total Roma population. The increase in the relative share 

of the above working age Roma population comes as a result of the increase of the average 

life span, as well as the entry of generations born before 1985, when the natural growth 

rate exceeded 25.0 ‰. The Roma population aged 65+, unlike in the cases of the 

Bulgarian ethnic group, forms an insignificant share and accounts for 4.9 % of the total 

Roma population according to the official data and 10.1 % according to the expert 

assessment. 

The breaking down into age groups allows us to estimate the age dependency ratio of the 

Roma population, which represents the ratio between the population aged 0-14 and 65+ 

years on the one hand, and the working age population (aged 15-64) on the other. For 

example, in 2011 there were 10 people of Roma people at above working age per each 

100 Roma people at working age,. This figure will not change until 2020, after which an 

increase of 4 percentage points will be observed by 2050 according to the optimistic 

scenario, by 5 percentage points according to the realistic one and by 8 percentage points 

according to the pessimistic scenario. The age dependency ratio of the senior population 

will continue to increase for the ethnic Bulgarian population. In the coming decades the 

aging of the Bulgarian population will accelerate. This is a consequence of the decline of 

the birth rates and the increase of the life expectancy at birth. The accelerated aging 

process is considered irrevocable and cannot be terminated, but can only be relieved. Due 

to the growing share of the population aged 65+, as of 2011 there were 31 people aged 

65+ per 100 people aged 15-64, which ratio will change according to the  different 

scenarios of the projection to 33 (optimistic) and 44 (pessimistic). 

 

PARAMETERS OF THE DEMOGRAPHIC PROJECTION  

BASED ON THE LEVEL OF MIGRATION 

Two periods in the Bulgarian Roma migration since 1989 can be clearly outlined: a period 

of weak migration mobility till the beginning of the 21st  century, and a second period 

(the first decade of the 21st  century) of increased emigration as a result of Bulgaria’s 

accession to the so-called Schengen “White List” (April, 2001) and the EU accession of 

the country (1st January, 2007) which, together with the socio-economic problems that 

accompany the so-called transitional period, prove to be of highest significance for the 

Bulgarian Roma to decide to emigrate. 

According to Pamporov [6], until 2001 the Roma are the least mobile ethnic community 

in the country. Tomova's [10] assertion is similar  –  "In spite of the stereotype of the 
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Roma being the most mobile part of the population, in the 1993-2001 period they appear 

to be the most stationary group in the country." The low migration mobility of the Roma 

in that period is confirmed by the conducted sociological survey representing the Roma 

community within the project ''European Inclusion - data transfer and exchange of best 

practices between the countries Romania, Bulgaria, Italy and Spain concerning the 

inclusion the Roma population" [1], which states that only 1.5 % of the respondents have 

worked abroad before January 1st, 2002. The increased levels of unemployment and 

poverty in Bulgaria make Roma respondents seek opportunities for their survival abroad, 

possibly through their relatives who are already there. The data from the EUINCLUSIVE 

survey from 2012 [1] suggest that the ongoing economic crisis fuels labor emigration 

rather than deterring it, since the desire to work abroad increases among the Roma. About 

22.0 % of the respondents have attitudes and a desire to emigrate, but only a little more 

than half of them (54.0 %) are certain of their future departure. This means that most 

likely a little less than 22.0 % of them will actually depart [1]. Data from the "Health 

status and access of the Roma to health care" study of the Open Society Institute from 

2007 show that since 2004 18.0 % of the members of the Roma households have worked 

abroad for different periods of time – most commonly two people per family. Most of the 

stays abroad were short-term stays, which illustrates the temporary and circular character 

of the migration of the Roma population. 

According to various studies on the range and the attitude of the population to emigrate 

from the country (taking into account also the short-term nature of the migration processes 

among the Roma), as well as the "Updated National Strategy for Demographic 

Development of Bulgaria (2012 - 2030)'' [12] and the NSI projections, the migration 

outflow will stabilize at around 6 000 - 8 000 people per year. When calculating the rate 

of migration for the second scenario, the projected average number of emigrants is taken 

into account, which amounts to 7 000 people a year, or a coefficient of migration growth 

of the population of -0.9 ‰. 

 

CONCLUSION 

Based on the results of the population projection and on the existing trends concerning 

the demographic development of the Roma ethnic group, several key conclusions can be 

made: 

- Estimating the real number and the spatial distribution of the Roma in Bulgaria will 

continue to represent an obstacle in solving the problems associated with that ethnic 

community, since a differentiated approach is required toward the different socio-

ethnic communities depending mostly on their educational level and age structure, 

their cultural characteristics, employment and migration attitudes.  

- The growing number of Roma in Bulgaria will continue to represent a social threat to 

a growing number of settlements and regions, especially in terms of local 

administrative capacity, quality of the labor force, investment attractiveness, etc. 

- The cohabitation of younger Roma population with aging ethnic Bulgarian population 

will continue to represent a challenge for conducting socio-economic policies of all 

kinds, since the two groups of population have very different needs and requirements 

which requires regionally differentiated and in the same time – socio-demographically 

differentiated policies.  

- Emigration of Roma people is a demographic development factor of a growing 

significance, the prediction of which will be crucial to making projections of the Roma 

population in the future.  
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- The Roma people will continue to represent a problem, unless their educational level 

and professional qualification don’t improve significantly over the next couple of 

decades.  
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ABSTRACT 

Spa tourism has become a major sector of the international tourism market, which 

generates an increase in functional complexity at the level of local systems. Through an 

effective management policy and an appropriate marketing policy, this type of tourism 

can bring significant economic benefits with a positive impact on the territorial systems 

that have spa resources. Through the present study, we have proposed a diagnosis of the 

territorial systems that have important spa resources, at the level of the Romanian regions, 

based on statistical data offered by the National Institute of Statistics, National House of 

Public Pensions, as well as on economic data at territorial administrative unit level, with 

the main economic indicators. The methodology is based on the analysis of the two 

categories of statistical data on tourism, more specifically, those aimed on the evolution 

of available accommodation capacity, those targeting tourist flows (arrivals and overnight 

stays), data on the evolution of treatment tickets and data with the main economic 

indicators from the tourism sector. The obtained results show significant differences 

between spa resorts in Romania, differences determined by the level of investments made 

for both basic and tourist infrastructure. 

 

Keywords: spa resorts, tourism, development perspectives 
 

INTRODUCTION 

Today, tourism is one of the most dynamic sectors of the world economy, with a positive 

trend in recent years. Worldwide, spa tourism is recognized as one of the oldest forms of 

tourism, practiced since antiquity and one of the subtypes of health tourism [1], where the 

impact generated by it is both directly, through income and employment, and indirectly 

[2]. 

Over time, spa tourism has become an important segment of the international tourism 

market due to its important social and economic effects. This type of tourism is also an 

economic component with a spectacular dynamics, the integrated analysis of this 

economic sector being a key element in understanding complex relationships [3], which 

give sustainability to local economies with specific resources. 

Within the Romanian tourism industry, spa tourism represents a major sector due to its 

specific particularities, knowing that Romania owns 1/3 of Europe's thermal and mineral 

waters, its effects on health being attested over the centuries through an old tradition.  

https://www.researchgate.net/institution/Bucharest_Academy_of_Economic_Studies
https://www.researchgate.net/institution/Bucharest_Academy_of_Economic_Studies/department/Department_of_Management
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The analysis of spa tourism in the development of local economies is important due to 

the complex economic influences [4], [5], [6], [7], both vertically and horizontally, in the 

economic system of local systems [8], [9], [10]. 

Spa tourism can be a viable alternative in this context and, at the same time, an 

economically efficient type of tourism that can maximize local economic benefits [11], 

[12]. 

 

METHODOLOGY 

In the present study, a number of 32 spa resorts from Romania were analyzed, according 

to the Decision no. 926 of 2016, regarding the granting of the status of spa and 

balneoclimatic resort for some localities and areas that have natural spa resources. For 

these systems with spa resources, cartographic representations (using the open source 

QGis 3.4 software) were made to better understand their distribution in Romania, but also 

graphical representations using the data provided by the National Institute of Statistics 

and the National House of Public Pensions, for the following statistics: the tourist 

accommodation capacity in operation, arrivals of tourists in tourist accommodation 

structures and tickets for balneary and rest treatment provided by state social insurance. 

 

 
Figure 1. The distribution of spa resorts from Romania by development regions 

RESULTS    

The situation of spa resorts at national level 

At national level, in terms of the evolution of accommodation capacity (accommodation 

that are actually available for tourists) (Fig. 2), there is a relatively steady evolution over 

the period 2000-2010, but with the global economic crisis, there is a sharp decline in this 

statistical indicator, with 33960 seats, about 26%. The revival after the economic crisis is 
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explained both by the emergence and development of new accommodation facilities, type 

of pension in the spas, and by the rehabilitation of some old hotels. The tourist flows from 

the resorts (Fig. 3), recorded significant fluctuations, with a significant decrease in the 

period 2008-2010 of 290,572 tourists, namely 21.2%, the maximum number of tourists 

being reached in the last year of analysis. An immediate observation in the dynamics of 

treatment tickets is that they show a downward trend, with a drastic decrease during the 

world economic crisis. Although the number of treatment tickets is apparently very high, 

their share in the total arrivals from spa resorts is only 25% in the pre-crisis period, 

reaching 8% in the last year of analysis, 2017 (Fig. 4). 

 

   
Figure 2. Tourist 

accommodation capacity 

Figure 3. Arrivals of tourists in 

accommodation facilities 

Figure 4. Spa treatment tickets 

In the following, will be present the major developments in the spa sector for the period 

2001-2017, at the level of each development region in Romania. 

North-East Region 

Available accommodation places for tourists in the North-East Development Region of 

Romania have a general trend of growth despite fluctuations present during all the 

analyzed period (Fig. 5). Thus, from 2001 until 2017, when the highest tourist 

accommodation capacity was registered, the number of seats increased by 3377, in 

percentage meaning about 41%. The tourist arrivals in this region have a general trend of 

growth, with a decrease of about 11% (26,508 persons) between 2008 and 2010 (Fig. 6). 

The treatment tickets that were settled by the National House of Public Pensions (Fig.7), 

from Vatra Dornei, Nicolina (Hotel Nicolina), Târgu Ocna and Slanic Moldova, 

compared to the number of arrivals, are in full decline, the share held by these tickets 

from 2017 in the total tourist flow represents only 0.8%. 

 

   
Figure 5. Tourist  

accommodation capacity 
Figure 6. Arrivals of tourists  

in accommodation facilities 
Figure 7. Spa treatment  

tickets 
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South-East Region 

The tourist accommodation capacity of the spa resorts in the South-Eastern region (Fig. 

8), shows a drastic decrease from 2010 to 2011 by approximately 40%, a decline that has 

occurred across the country, not just in spa resorts, followed by slight increases until 2014, 

then falling again. As in the case of the above-mentioned region, both, tourist arrivals 

(Fig. 9) and settled treatment tickets (Fig. 10) show the same trend, increase for the first 

indicator and decrease for the second indicator. In this case, the share held by the 

treatment tickets in the total tourist flow does not represent more than 2.2% in 2017, 

compared to 9% in 2001. 

 

   
Figure 8. Tourist  

accommodation capacity 
Figure 9. Arrivals of tourists  

in accommodation facilities 
Figure 10. Spa treatment  

tickets 

South Region 

The Southern Region of Romania is the one with the lowest number of spa resorts in all 

development regions in the country, such as Amara, Slănic Prahova and Pucioasa. 

Although the accommodation conditions, provision of treatment bases and the quality of 

the services offered by these resorts, satisfies to a small extent the tourist requirements, 

they are rich in natural resources that can lead to a better development of spa tourism.  

The Amara resort remains the main resort of the region, with an important touristic 

accommodation capacity of over 70% of all accommodation available to tourists, even 

during the economic crisis (Fig. 11). The tourist flow recorded important fluctuations 

during the reference period, reaching the maximum number of tourists in 2007, of 47278, 

where most tourists registered in the Amara resort - 26958, followed by Pucioasa, with 

14587 tourists, and the last place, Slănic Moldova with only 5733 (Fig. 12). 

 

   
Figure 11. Tourist 

accommodation capacity 
Figure 12. Arrivals of tourists  

in accommodation facilities 
Figure 13. Spa treatment  

tickets 

Of the maximum number of tourist arrivals in 2007, treatment tickets accounted 51.6%, 

those for the Amara resort accounting more than half of the share. However, the situation 
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changes, the year 2017 having a value for treatment tickets of the total arrivals lower by 

8% (Fig. 13). 

South - West Region 

The evolution of tourist accommodation capacity in this region indicates two critical 

periods, 2004 and 2010 (Fig. 14), when the lowest values of this tourist indicator were 

recorded, 6487 seats, respectively 6637. The resorts where these decreases occurred were 

Băile Olănesti for the 2004 period (with a decrease compared to the previous about 

14.2%) and Băile Govora with Călimăneşti-Căciulata for the 2010 period (by 12.4%, 

respectively 7.5% compared to the previous year). Tourist arrivals after 2013, show a 

significant increase, mainly due to two resorts, Băile Olăneşti and Călimăneşti-Căciulata 

(Fig. 15). This two resorts ranked first in tourist arrivals from the southwestern region 

because, according to NATA (National Association of Tourism Agencies), the 

preferences of families with children for holidays were hotels with Aqua Park, thermal 

pools and spa centers and these spa resorts have these facilities. In terms of treatment 

tickets, their trend is decreasing, accounting for only 16.4% of the total tourist flow in 

2017 (Figure 16). 

 

   
Figure 14. Tourist 

accommodation capacity 
Figure 15. Arrivals of tourists  

in accommodation facilities 
Figure 16. Spa treatment  

tickets 

West Region 

The tourist accommodation capacity of this area presents quite significant fluctuations, 

the most significant increase being in the period 2011-2013, when two hotels in the Băile 

Herculane resort were inaugurated (Hotel Diana and Hotel Afrodita), leading to an 

increase in the number of tourist accommodation places by approximately 60% (Fig. 17). 

In the Western Region, the increase in the tourist flow in spa resorts (Fig. 18) is also 

influenced by Băile Herculane, which holds a fairly significant share in total, 45% in 2011 

and 58% respectively in 2017. The only resort in this development region that 

experienced significant decline of tourists during the growth period for the other resorts 

was Moneasa, where tourist activity is rather weak compared to others. 

The treatment tickets, as in the other regions of Romania, shows a downward trend, so 

that, in the period of increase of tourists arrivals, they represented only 15-23% (Fig. 19). 
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Figure 17. Tourist 

accommodation capacity 
Figure 18. Arrivals of tourists  

in accommodation facilities 
Figure 19. Spa treatment  

tickets 

North -West Region 

In the case of the Northwest of Romania, the accommodation capacity has been 

spectacularly increasing since 2015, mainly due to the inauguration of the only 5-star 

thermal complex on the territory of Romania, Lotus Therm Spa&Luxury Resort from 

Băile Felix and by building new accommodation in the Ocna Şugatag resort (Fig. 20). 

Significant increases in the flow of tourists, with approximately 30%, starting with 2015 

(Fig. 21), were registered in Băile Felix Resort, due to the presence of the spa complex 

and in Băile Turda. Arrivals financed through treatment tickets also recorded strong 

declines in the period 2003-2010, followed by fluctuations, and then in 2017 they will be 

again in full swing (only 23804 tickets, ie 9.6% of total tourist arrivals in the last year of 

analysis) (Fig. 22). 

 

   
Figure 20. Tourist 

accommodation capacity 
Figure 21. Arrivals of tourists 

in accommodation facilities 
Figure 22. Spa treatment  

tickets 

1.7. Central Region 

The Central Region of the country represents the area with an important performance of 

spa tourism, where numerous investments have been made in the modernization of the 

spa infrastructure after the economic crisis (Sovata). The increase of the accommodation 

capacity in 2009, when the lowest value was registered, until 2017, it was made with 

about 20%, namely with 1633 accommodation places (Fig. 23). Tourist arrivals start to 

increase spectacularly starting with 2014, in all resorts in this development region, 

especially in Băile Tuşnad, Covasna and Sovata, with about 33% (Fig. 24). As in all 

analyzed development regions, also in this region the treatment tickets are on a downward 

trend, with a share of spa resort arrivals of only 12% compared to the first year of analysis 

when they represented 37% (Fig. 25). 
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Figure 23. Tourist 

accommodation capacity 
Figure 24. Arrivals of tourists  

in accommodation facilities 
Figure 25. Spa treatment  

tickets 

CONCLUSIONS 

Enhancing the competitiveness and attractiveness of this regions as tourist destinations, 

depends largely on the provision of quality tourism in terms of accommodation and 

services. As a result of the analysis of the three statistical indicators, there was a 

differentiation of the regions depending on the existing spa systems at their level and also 

common features. Thus, if in the North-East, South-West, North-West and Center both 

the accommodation capacity and the arrivals of the tourists show a growth trend, due to 

the performance of spa tourism and the numerous investments in the modernization of 

the spa infrastructure, in the other regions, South-East, South and West, these indicators 

show numerous fluctuations, largely due to the problematic state of infrastructure and 

equipment, which do not satisfy the requirements of tourists. The third indicator, spa 

treatment tickets, registered a decreasing trend in all the development regions of Romania, 

the most important role being played by the legislative changes that affected the state 

social insurance budget. 

In the context of sustained and targeted investments both to the development and 

diversification of tourism products and support infrastructure, regions can significantly 

improve their attractiveness and external perception [13]. 
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ABSTRACT  

In modern social processes, development in rural areas of Banja Luka region is faced with 

a number of demographic and socio-economic problems. Deteriorating socio-economic 

indicators make these areas undesirable for life and work. Weak employment 

opportunities and, at the same time, poor traffic integration of rural areas in the region 

have been causing negative development processes for years. 

The sustainability of rural areas is a key component of development, leading to 

achievement of continuous and balanced development, which equally combines all the 

elements of integral development. In this regard, and in order to improve living and 

working conditions in rural areas of the region, this paper will examine the rural features 

of the region and conditionally defined rural development priorities. 

 

Key words: Banja Luka region, regional development, rural development, rural areas 

 

INTRODUCTION 

Banja Luka region is conditionally differentiated regional system in the north-western 

part of the Republic of Srpska, which, in administrative and territorial sense, combines 

two urban areas (Banja Luka and Prijedor) and 19 municipalities. 

Regional system includes area of 8954.3 km2 in which, according to the census from the 

year 2013, there are 527 840 inhabitants, or 45% of the population of the Republic of 

Srpska. 

According to nodal-functional regionalization of the Republic of Srpska, territoriality of 

the Banja Luka region is determined by the functions and gravity range of the main 

development centre of the region – Banja Luka [1]. 

The region is characterized by population decline, negative natural increase and 

unfavourable age structure (about 25% of the population is older than 60 years). 

The region is developmentally uneven area with significant structural disorders, more 

than 50% of the population and about 60% of agricultural activities are concentrated in 

Banja Luka and Prijedor, which indicates to developmental differences within the region. 

 

NATURAL AND GEOGRAPHIC FEATURES OF THE REGION  

IN THE FUNCTION OF RURAL DEVELOPMENT 

The total development of agriculture is mostly determined by the structure of the relief, 

especially by hypsometric, and climatic, hydrological and pedological conditions, also 

including the limitations. 

In natural and geographic sense, Banja Luka region represents transitional area between 

the Pannonian Plain in the north and mountainous-basin area in the south. The region 
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extends in the north from the lowland areas in the alluvial plains of the rivers Sava, Una 

and Vrbas, through hilly-mountainous areas in the municipalities of Ribnik, Kneževo, 

Istočni Drvar, Šipovo and Mrkonjić Grad. The appropriate altitude, which ranges up to 

200 m in the plain area (Dubička ravan, Lijevče polje), and up to 978 m on the mountain 

Kozara (the municipality of Prijedor), 1339 m on the mountain Čemernica (the 

municipality of Kneževo), and up to 1907 m on the tops of the mountain Vitorog (the 

municipality of Šipovo), as well as the moderate continental climate, determined the 

manner of use and the basic types of soil. 

 

 
Figure 1. Banja Luka region – the use of soil 

Source: [2] 

In consideration of land use and basic functions of space, agricultural structural type is 

dominant in the region, in whole, as well as in more than half of the municipalities, with 

share of forest land from 27 to 40% of the total area. The exceptions are municipalities of 

Kostajnica, Krupa na Uni, Oštra Luka, Čelinac, Kneževo, Mrkonjić Grad and Šipovo, 

which have equal share of forest and agricultural land and they belong to the mixed type. 

Forest structural type is dominant in three municipalities: Kotor Varoš, Ribnik and Istočni 

Drvar, with the share of agricultural land from 3.5 to 38%. Of the total area of the region 

(8954.3 km2), about 54% is agricultural land, which is for a few percent more than the 

state average. In the northern part of the region, in predominantly lowland municipalities 

of Gradiška, Kozarska Dubica, Laktaši, Prnjavor, approximately 70% of the municipality 

is agricultural land. 

In the agroecological zoning of the Republic of Srpska, about 20-25% of Banja Luka 

region is arable area, 40-45% is fruit and livestock area and about 30-35% is livestock 

and forest area [3]. 
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The representation of forest in the region corresponds to the average of the Republic of 

Srpska. The largest forest areas, and also the wood stocks, are in the parts of the 

municipalities of Petrovac and Istočni Drvar, and areas of the municipalities of Ribnik, 

Mrkonjić grad, Šipovo, and in the area of the municipalities of Kneževo, Kotor Varoš, 

Teslić, Banja Luka and Čelinac [4]. 

 

SOCIAL AND GEOGRAPHIC FEATURES OF THE REGION  

IN THE FUNCTION OF RURAL DEVELOPMENT  

At the region level, number of inhabitants decreased in the last two census periods 

(growth index for 2013/91 amounts 75.7). Number of inhabitants decreased in two city 

areas (Banja Luka - growth index 92.0 and Prijedor - growth index 71.8) and in 84% of 

municipalities. Population density in the border municipalities (Krupa na Uni, Oštra 

Luka, Jezero, Kupres, Petrobvac) is critical. 

 

Table 1. Banja Luka Region – municipalities according to the size and population in 1991 and 2013 

Banja Luka 

region 

Area Population 

Km2 
region 

% 
2013 

region 

% 

whole 

RS % 
1991 

Growth 

index 

13/91 

Inhab. 

/km2 

2013 

Total 8954.3 100 527.840 100 100 697.235 75.7 58.9 

Banja Luka 1238.89 13.84 180053 34.11 15.38 195692 92.0 145.3 

Gradiška 761.65 8.51 49196 9.32 4.20 59974 82.0 64.5 

Prijedor 834.07 9.31 80916 15.33 6.91 112543 71.8 97.0 

Koz.Dubica 499.35 5.58 20681 3.92 1.77 31606 65.4 41.4 

Kostajnica 85.86 0.96 5645 1.07 0.48 2463 229.1 65.7 

Novi Grad 469.67 5.24 25240 4.78 2.16 41665 60.5 53.7 

Krupa na Uni 93.18 1.05 1560 0.30 0.13 7683 20.3 16.7 

Oštra Luka 206.64 2.31 2705 0.51 0.23 9178 29.4 13.0 

Srbac 452.64 5.05 16933 3.21 1.45 21840 77.5 37.4 

Laktaši 388.34 4.34 34210 6.48 2.92 29832 114.6 95.8 

Prnjavor 629.99 7.03 34357 6.51 2.94 47055 73.0 54.5 

Čelinac 361.80 4.04 15117 2.86 1.29 18713 80.7 41.8 

Kotor Varoš 557.34 6.22 18361 3.48 1.57 36853 49.8 32.9 

Kneževo 325.99 3.64 9368 1.77 0.8 19418 48.2 28.7 

Mrkonjić Grad 669.73 7.48 15926 3.02 1.36 27395 58.1 23.7 

Jezero 63.17 0.71 1039 0.2 0.09 6230 16.6 16.4 

Šipovo 550.20 6.14 9969 1.89 0.85 15579 63.9 18.1 

Kupres 44.62 0.50 293 0.06 0.03 1451 20.1 6.5 

Ribnik 499.92 5.58 5851 1.11 0.5 10779 54.2 11.7 

Petrovac 146.10 1.63 354 0.07 0.03 1225 28.8 2.4 

Istočni Drvar 75.24 0.84 66 0.01 0 61 108.1 0.8 

Source:[5], [6]. 

The municipalities which recorded a decrease of population in most of the settlements 

are: Gradiška in 70%, Prijedor in 90%, Prnjavor in 85% and Kozarska Dubica in 98%. 

The age structure of the population of the region is unfavourable – almost 25% of 

population of the region is older than 60 years of age (average on the level of RS amounts 

24.5%) [6]. 

All municipalities, except for the urban area of Banja Luka (0.4%), record a negative 

natural increase, most of them  records larger  negative natural increase than the state 

average (-3.8%). Aging index at the level of the region is equal to the republic and it 
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amounts 1.22, on the basis of which it can be concluded that this region and entire 

Republic is in the stage of  “complete aging of the population”.  

The urban population of Banja Luka is more vital, with aging index of 1.03%. The 

situation is extremely alarming in other rural municipalities in the region which aging 

index is higher than 1.5 and it is also higher than the national average [6]. 

Number of households, at the level of the region, decreased in the last two census periods 

(growth index in 2013/91 amounts 95.3). Border municipalities (Petrovac, Kupres, Jezero 

and Oštra Luka) have the highest decrease in the number of households. Decrease in the 

number of households is also observed in the urban area of Prijedor (growth index in 

2013/91 amounts 89.0) [5],[8].  

Population activities, observed at the level of regions, cities and municipalities, indicate 

medium conditionally satisfactory category of activities, with the share of 25-50% of 

active population of the total population. The highest number of active population of the 

region, about 60%, is located in Banja Luka, Prijedor and Laktaši [7],[8]. 

 

 
Figure 2. Banja Luka region – social and economical indicators, 2015 

Source: [7],[8]. 

Approximately (128 782) or 24% of employed population, at the level of the region, 

performed particular profession. Figure 3 shows activity structure of active population 

and their spatial distribution in relation to municipalities. 
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Figure 3. Banja Luka region – activities of the active population, 2013 

Source: [7],[8]. 

The region has the following structural features: (a) marked territorial disproportion 

between the urban areas and municipalities, (b) marked differences in social and 

economic features between the urban areas and municipalities, (c)significant share of 

employed persons in industry (about 35%) in the municipalities of Kotor Varoš, Srbac, 

Laktaši, Gradiška and Kozarska Dubica, and in trade (about 25%) in the municipalities 

of Laktaši, Novi Grad, Prijedor, Prnjavor and Gradiška, (d) developed activity structure 

and higher share of social activities in urban areas Banja Luka and Prijedor, (e) significant 

share of employed persons in the primary sector (10-30%) in the municipalities of Ribnik, 

Kupres, Kneževo, Oštra Luka, Srbac and Šipovo. 

The ratio of the employed population, as well as the share of unemployed population (in 

2013, number of the unemployed persons at the regional level amounted 54 278, of which 

27 311 or 50.3% in urban areas of Banja Luka and Prijedor), indicate to: (a) approximately 

the same employment rate of the region in relation to the national level, (b) lack of jobs, 

(c) marked differences within the regional framework, (g) lower activity in the 

municipalities (Jezero, Kotor Varoš, Šipovo, Oštra Luka, Ribnik) and low employment 

in the municipalities (Kupres, jezero, Krupa na Uni, Istočni Drvar, Petrovac) [8].  
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SPATIAL AND ORGANIZATIONAL FEATURES OF THE REGION  

IN THE FUNCTION OF RURAL DEVELOPMENT 

In the last census periods (1991/2013), changes in population trends indicate negative 

demographic processes, characterized by a marked depopulation. 

There are three categories of population density in the region: (1) moderately high 

population density, over 100 inhabitants/km2 (Banja Luka), (2) medium population 

density, from 50 to 100 inhabitants/km2 (Prijedor, Prnjavor, Laktaši, Novi Grad, 

Kostajnica and Gradiška) and (3) low population density, less than 50 inhabitants/km2 

(Kozarska Dubica, Krupa na Uni, Oštra Luka, Crbac, Čelinac, Kotor Varoš, Kneževo, 

Mrkonjić Grad, Jezero, Šipovo, Kupres, Ribnik, Petrovac and Istočni Drvar) (Table 1). 

Urban area of Banja Luka has the highest population density, 145 inhabitants/km2,  while 

the municipalities in southern and southwestern part of the region have the lowest 

population density (Šipovo, Jezero, Krupa na Uni, Oštra Luka, Ribnik, Petrovac, Istočni 

Drvar), with population density from 0.8 to 18  inhabitants/km2. The municipalities 

Kozarska Dubica, Srbac, Čelinac, Kotor Varoš, Kneževo and Mrkonjić Grad are below 

the national average of population density (47 inhabitants/km2), but they are in a slightly 

better position. 

Relation between inhabitants of urban areas of Banja Luka and Prijedor and rural 

settlements of the region indicate to higher share of inhabitants in rural settlements. On 

the level of the region, the population of urban areas is represented with 49%, while 

population of rural areas is represented with 51%. In the last census periods (1991/2013), 

this ratio is changing in favour of the population of urban areas. 

The network of settlements consists of 693 settlements, two urban settlements and other 

settlements with rural features. In the region, 15 settlements and four municipal areas 

(Krupa na Uni, Istočni Drvar, Petrovac and Kupres) have developed administrative 

function. 

On the one hand, dominance of the City of Banja Luka in the spatial distribution and 

population size, compared to other settlements of the region, indicates to development 

imbalance in the network of settlements (Table 2). 

Banja Luka region is characterised by the concentrated density and lower dispersion of 

the settlements in the area. Observed through municipalities, there are three categories. 

The first, which marks higher density, and thus higher dispersion of settlements in the 

region, is within the framework from 12 to 14 S/km2, and it is in the municipalities of 

Jezero, Kozarska Dubica, Krupa na Uni and Kostajnica. Second category of moderate 

density from 9 to 12 S/km2, with moderate ispersion of settlements in the area, is in the 

municipalities of Laktaši, Oštra Luka, Novi Grad and Prnjavor. The third category of 

concentrated density, of 9 S/km2, is characteristic for urban areas of Banja Luka and 

Prijedor and the largest number of municipalities in the region (Gradiška, Srbac, Čelinac, 

Kotor Varoš, Kneževo, Mrkonjić Grad, Šipovo, Kupres, Ribnik, Petrovac and Istočni 

Drvar) (Table 2). 

The average territorial size of the settlement at the regional level amounts 12.9 km2, which 

corresponds to the category of medium and small settlements and represents a limiting 

factor in the development, especially in comparison with low population density and 

spatial distribution of settlements. Prnjavor, Oštra Luka, Krupa na Uni, Kostajnica and 

Kozarska Dubica belong to the category of settlement size which changes from 7 to 10 

km2. Settlements Laktaši, Srbac, Novi Grad, Prijedor and Gradiška belong to the category 

of small settlements from 10 to 12 km2, while other settlements are in the category of 

medium to small settlements, more than 12 km2. 
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Table 2. Density of the network of settlements and population size of settlements for year 2013 

Banja Luka 

region 

Number of 

settlements 

Density of 

settlements 

Settlements 

network 

density S/100 

km2 

Settlement 

territorial size 

km2 

Settlement 

population size  

Number of 

inhabitants 

Total 693 13 8.89 13.65 531.5 

Banja Luka 52 22.9 4.36 23.82 3334 

Gradiška 68 11.2 8.98 11.20 723 

Prijedor 71 11.7 8.51 11.75 1139 

Koz. Dubica 61 8.1 12.21 8.19 339 

Kostajnica 12 7.1 13.98 7.16 470 

Novi Grad 48 10.3 9.66 9.78 525 

Krupa na Uni 11 7.7 12.87 8.47 130 

Oštra Luka 21 8.6 11.61 9.84 113 

Srbac 39 11.6 8.61 11.61 434 

Laktaši 37 10.4 9.53 10.49 924 

Prnjavor 63 9.9 10.01 9.99 545 

Čelinac 30 12.0 8.29 12.06 504 

Kotor Varoš 40 12.9 7.72 13.93 427 

Kneževo 20 16.3 6.13 16.30 468 

Mrkonjić Grad 37 17.6 5.67 18.10 419 

Jezero 10 5.7 17.42 6.31 94 

Šipovo 41 11.9 8.36 13.42 217 

Kupres 3 11.1 8.96 14.80 73 

Ribnik 24 17.2 5.80 20.83 202 

Petrovac 3 24.3 4.11 48.7 59 

Istočni Drvar 2 25.0 3.98 - 22 

Source: [6] 

In the analysis of rural areas, category of small villages is the most represented at the level 

of the region (101-500 inhabitants)-337, and category of too small villages (1-100 

inhabitants)-162, medium villages (501-1000 inhabitants)-117, medium villages (1001-

2000)-44 and large villages (2001-3000)-17 and villages with over 3000 inhabitants-14. 

The size classification of rural settlements is presented in the following tables, and their 

spatial distribution in (Figure 4).  
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Figure 4: Banja Luka region – spatial distribution  

of different size categories of settlements for the year 2013 

Source: [6] 

On the basis of the above mentioned analysis, it is possible to single out some of the basic 

features of rural areas in Banja Luka region: 

- About half of the population of the region and about 60% of agricultural activities is 

concentrated in urban areas of the region (Banja Luka, Prijedor). 

- Agriculture is dominant basis of the economy in rural areas. 

- Demographic trends are very unfavourable – population decline, negative natural 

increase and unfavourable aging structure are basic features of rural areas, particularly 

in mountainous areas of the region. Population of rural areas is in the stage of complete 

aging of the population (aging index higher than 1.5).  

- Population density indicates a different intensity of use of the area. Urban and peri 

urban areas in the northern part of the region are the most densely inhabited, Banja 

Luka (143 inhabitants/km2), Prijedor (117 inhabitants/km2) and Laktaši (94 

inhabitants/km2), while municipalities in the southern part of the region are extremely 

sparsely populated: Istočni Drvar, Petrovac, Kupres, Ribnik and Šipovo, with 

population density lower than (20 inhabitants/km2). 

- Very small territorial size of rural settlements (2-10 km2), in the southern part of the 

region (Jezero, Šipovo, Kupres, Ribnik, Petrovac, Istočni Drvar, Oštra Luka) and 

small population size represent unfavourable and limiting factors of development.  
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- Spatial distribution of different size categories of villages indicates to unfavourable 

development trends in the network of rural settlements at the level of municipalities 

and region (eg. Kozarska Dubica, Kostajnica, Novi Grad, Prnjavor, Čelinac, Kotor 

Varoš, Kneževo, Mrkonjić Grad, Šipovo and Srbac have only one settlement with 

more than 2000 inhabitants, while Gradiška has two and Laktaši three settlements). 

- All larger rural settlements are concentrated near the urban areas or they have been 

developing near the important traffic communication. 

- Most of the villages of medium size (1000-2000 inhabitants) are concentrated in the 

northern part of the region, in peripannonian region, on the banks of the rivers Sava 

and Vrbas. Hilly and mountainous areas, in southern parts of the region, are 

characteristic by very small villages and medium-sized villages (up to 500 

inhabitants). 

In relation to the structure of Banja Luka region, and the key elements of sustainability, 

development of rural areas appears as one of the developmental priorities. Developmental 

priorities in the rural areas of the region and possible areas of action are presented in 

(Figure 5). 

 

 
Figure 5. Banja Luka region – typology of rural areas and possible areas of action 
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CONCLUSION 

The social need for development of appropriate planning activities, for the purpose of 

regulating and directing the rural and regional development, indicates to the need for more 

detailed analysis of the situation and development opportunities in rural areas of Banja 

Luka region, as preparatory activities for drafting development programs of revitalization 

of rural areas. 
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ABSTRACT 

The subject of research in the paper are the settlements and their functional development, 

which is the basis for the sustainability in a demographic, economic and social sense.  

The functional development is conditioned by several factors, such as physical-

geographical, social, economic and political, and is manifested by the presence of various 

economic and non-economic activities. The intensive changes in the human activities and 

needs are reflected in the functional characteristics and functional differentiation of the 

settlements, their role in the administrative-territorial organization, their place in the 

hierarchy of settlements, the gravitational power of the settlement and the extent of their 

sphere of impact. The functional development of the settlements is a potential for 

pulsating the development of micro, meso and macro levels and for balanced spatial, 

demographic, economic and regional development. The disproportion in the functional 

structure is a serious problem that complicates the network of settlements and affects their 

overall sustainability. 

The emphasis is placed on some of the factors that are a prerequisite for the functional 

structure of the settlements in Republic of Macedonia, such as the number of population, 

administrative-territorial organization, geographical characteristics of the area, etc. 

 

Keywords: functional development, sustainability, settlements, regions, Republic of 

Macedonia. 

 

INTRODUCTION  

The settlements are a tangible reflection of the long-established human activity in the area 

and a subject of constant changes. The dynamic demographic, social and economic 

processes taking place and leaving serious consequences in their development are also a 

challenge for further scientific research. The division of the settlements should be taken 

into consideration when their research is undergoing. Mainly in the definitions of 

settlements, according to the appropriately accepted criteria, the settlements are usually 

divided into rural and urban settlements and a mixed type of settlements as well. When 

analyzing the functional characteristics, besides the usual division, some unique details 

of the settlements should also be taken into consideration. The mutual connection, i.e. the 

organization of the settlements has a serious influence over the development of the 

settlements itself. According to Piha (1973), "the Organization of the network of 

settlements has a significant impact on the minimization of social costs and maximizing 

the social and economic effects, polarizing the space, valorizing the territorial 

components of development, integrating the social and economic activities and 
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maximizing the cost savings in the further development and functioning of the 

settlements" [20]. The settlements as the most remarkable elements of the cultural 

landscape are the bearers of the functional organization and the hotspots of the geospatial 

transformation [23]. 

The presence and the type of functions are the determinative factor of how active or 

passive a particular settlement is. The functions also reflect on the correlations that the 

settlements have in the area and also with other settlements. Diverse relationships are the 

result of a variety of functions, and various functions are those that determine its place in 

the hierarchy of settlements. Each settlement of higher order has more functions than a 

settlement of lower order [27]. This way, through a greater concentration of functions, it 

will be possible to increase the attractive force of the settlement and its influential sphere 

[2]. Everything afterwards will be carried out according to the gravitational model 

because the greater the concentration of activities in the center is, the greater its attractive 

force will be. In the system of settlements, large settlements would hold a more important 

role, because they include the largest number of inhabitants and economic and non-

economic functions [11]. Or, according to Doxiyadis (1973), "in the system of settlement, 

the larger urban settlements are more likely to develop faster than the smaller ones, as 

larger settlements attract a greater number of functions and thus grow faster than others" 

[11]. 

Because of these reasons, the importance of directing their functional development is the 

knowledge of the number of settlements, their population size and administrative status. 

The size of the population appears as one of the key factors that determines the functional 

characteristics of the settlements, determines the functional capacity and the functional 

connection of the settlements. On the other hand, the administrative-territorial 

organization of the state, the division, the grouping of settlements and their connection 

with functional units determines the directions of development. It is important to 

emphasize that the municipalities in the country are administrative units of first degree 

and on a greater note depend on the directions of the development of certain activities and 

processes. No less important is the location and geographical setting in the area and the 

resources available at its disposal. 

For the activities in the settlements, for their spatial distribution and influence on the 

development in the professional and scientific literature, there are more theoretical views 

and concepts: the theory of central places, polycentric development, regional 

development, rural development, spatial planning, sustainable development etc. All of 

them in their essence have the location of the activities within the settlements, the laws 

of their connection and the influence on the development of the space. The modern 

approach to the study of settlements greatly emphasizes the significance of functional 

development, its alignment and sustainability. The intensive processes of de-

industrialization, urbanization and industrialization that took place in the second half of 

the twentieth century, in conditions of their non-synchronization and insufficient planning 

direction left serious consequences on the network of settlements, its characteristics and 

functional features. The unfavorable effects are felt in the present situation within the 

settlements and in the general spatial development. In fact, the Republic of Macedonia is 

characterized by the serious problems in the contemporary development of the 

settlements that actualize the issue of their research. In the past, from the geographical 

aspect, the following researches were quite significant: the researches of the rural 

settlements by Mitko Panov (1993, 1998) [18], [19], the settlements in the Skopje Valley, 

Daskalovski, (1985, 1986, 1993, 1999), [3], [4], [5], [6], research of separate spatial units, 
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Trifunovski, (1971, 1992), [24], [25], Stojmilov, (2005) [21], Gramatnikovski, (1975, 

1981), [7], [8], for the settlements in spatial planning Zikov, (2005), [28], border 

settlements, Madjevikj (1998), [13], villages in the mountain regions, Madjevikj (2008) 

[16] and other.   

 

RESEARCH METHODOLOGY 

The research on the condition of settlements relies on an appropriate methodology, and it 

is based on an analysis of the results of the previous researches, and also the knowledge 

for the settlements in the professional and scientific literature, both domestic and foreign, 

as well as the latest studies of the development of the settlements done by the authors. 

Due to the significance of the number and the structure of the population for sustainable 

development of the settlements, based on the published statistical data from the Census 

of the population, households and dwellings in 1994 and 2002, and the population 

estimates for 2017, by regions, a grouping of settlements was made according to the 

number of the population. In order to perceive the functional characteristics, among other 

sources, there were also used statistical data based on the number of employees according 

to sectors of activities, educational institutions etc. For the analysis of the municipalities, 

in order to enable territorial comparison, the legal changes in the territorial organization 

that took place from the period when the Republic of Macedonia became independent 

until present are taken into account, thus paying attention to the changes in the number of 

municipalities and settlements. According to NUTS 3 level, there are 8 regions, NUTS 4, 

level 80 municipalities, and NUTS 5 level, 1,767 settlements in the country. 

 

RURAL AND CITY SETTLEMENTS 

The modern network of settlements relies on the organization of the space and settlements 

created in the past, in the conditions of the then traditional agricultural society, but 

strongly transformed under the influence of the socio-economic processes. The villages 

and cities are an inseparable part of the geographical environment, which basically have 

different economic development. The achieved level of economic development is a time-

varying category which directly affects the increase or decrease of the value and the role 

of the settlements. It also affects the number and the significance of the functions [14]. 

The growth of the urban population, the extinction of the villages and the thinning of the 

network of settlements are only part of the processes that indicate its serious change in 

the past decades. In conditions of a socio-economic transformation of the country, as a 

result of the unfavorable changes in the population natural change and the spatial 

redistribution of the population, a number of important preconditions for the 

transformation of the settlements were created, primarily by number, and then after all 

other features such as population, physiognomic and functional. Following over the years 

back, in the 1970s the rural settlements marked more emigration at the expense of the 

population strengthening of municipal centers and suburban villages. In the next decade, 

the city in the intention of spatial expansion affects the surrounding settlements, changes 

its physiognomic expression and the functional characteristics as well 

According to the Law on Territorial Organization of Local Self-Government in the 

Republic of Macedonia, (Official Gazette of the Republic of Macedonia no. 55, 2004), 

were given definitions for both the village and the city. According to this Law, the city is 

a town with more than 3,000 inhabitants, has a developed structure of activities, and over 

51% of the employees are outside the primary activities; it has built urban physiognomy 
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with zones for housing, economy, recreation and public green areas, a square, a built 

system of streets and communal services and is a functional center of the populated areas 

in the surroundings. The village, in the sense of this law, is a place of one-function 

importance in which one activity prevails, and the settlement area is defined with agrarian 

physiognomy and function. Thus, in the Republic of Macedonia, there are a total of 1,767 

settlements (NUTS 5), of which only 34 settlements have the city status. 

If the displaced rural settlements are not taken into account, a population is recorded in a 

total of 1,645 villages in the country. The villages have a different population size. Small 

villages are those inhabited by 1 to 300 inhabitants. In Macedonia, there are 961 such 

villages, or 58.4% of all villages. Middle sized villages are those inhabited by 301 to 800 

inhabitants. Their number is 337, i.e. 20.5% of all villages. Large villages are those with 

more than 801 inhabitants. In the country there are 347 such villages (21.1% of all). A 

total of 36.1% of all populated settlements are populated by one to 100 inhabitants. It is 

unrealistic to expect these villages to experience intensive development because they are 

poor and are not able to be attracted to activities of different character that would be the 

bearers of the development of the settlements. The rural settlements in the country are 

such populated areas where the majority of the population is engaged in agriculture, that 

is, in the functional view the activities of the primary sector are predominant, while the 

other activities are less represented, and when the population number is small, the 

demographic structure is seriously disturbed as well. The process of intensive 

demographic aging in the villages of Pelagonia, the East and the Vardar region is currently 

undergoing. 

Considering the structure of the settlement area as the basis for the activities of the 

primary sector, the villages with different agricultural function are being identified and 

recognized. In addition to that, almost 46% of the total number of villages can be 

distinguished from a typical field-based function dominated mainly by arable land. These 

are settlements located on plain or plain-hilly terrain at a lower altitude. Next in the row 

are the villages with field farming and livestock function, and villages with mixed 

function. In addition to all these, there are also villages on the lake shores that receive 

even a fishing and tourist function. On the other hand, the villages that are in the 

immediate gravitational zone of the big cities are oriented towards gardening production 

intended mostly for the urban population [22]. Some of them are increasingly reducing 

the agricultural function and increasing the function of housing for the population 

working in the city. In addition, their territorial coverage includes activities for meeting 

the everyday functions (mainly of tertiary character and quarterly sector), thus giving 

these settlements a different functional structure, but also experiencing physiognomic 

transformation. In time, they move in the same direction to the city and grow into suburbs, 

and some of them are already attached to the city. The suburban settlements are directly 

influenced by the city and are dependent on its pace of development, although their 

development has an impact on the interrelationships between these settlements, as well 

as the impact of a third, fourth settlement, etc. Depending on when they are formed they 

can be old and new, while according to the functions, they can have agrarian, industrial, 

tourist features, or they can be weekend settlements, recreation and rest areas, and so on 

[28]. Examples of strong functional transformation are: Bardovci, Vizbegovo, Ilinden, 

Drachevo, etc. in the Skopje valley, Karposh in Kumanovo, Prevalec – near Veles and 

others. 

With the intensive mechanization of agricultural production in certain flatland villages, 

certain forms of industrialization are the only way of keeping the population in the rural 
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environment. The forms for involving the industry in the rural economy can be different: 

from dislocation and dispersion to spontaneous industrialization [26]. A typical example 

is in the southeastern part of Skopje field [1]. The role of such commercial facilities is to 

enrich the rural economy, but not to completely suppress the agriculture as the primary 

economic branch, especially if there are exceptional conditions for its development in the 

particular village area. 

Changing the monofunctional character of the development (introduction of modern and 

intensive field and livestock production, locating of economic capacities, non-economic 

facilities and accommodation facilities for the needs of tourism etc.), along with improved 

material infrastructure, can easily contribute to preventing the population discharge of the 

villages and the absorption of labor surplus in the agriculture [2]. But, the problems are 

far-reaching and essential. The rural settlements, due to the population discharge, are in 

larger part losing the already existing preconditions for a comfortable life. The financial 

and administrative unjustifiability of the existence of primary health care facilities, 

pharmacies and educational institutions only contributes to the deterioration of the 

demographic picture, which does not provide the preconditions for functional 

development. On the other hand, in spite of the dominance of agricultural production in 

most of the rural settlements, judging by its characteristics, the decision for the need of 

an institutional strengthening of the agricultural production as a precondition for the 

strengthening of the modern rural economy is more than evident [15], which would be a 

prerequisite for sustainable functional development of villages in the country. 

In the past period, Republic of Macedonia was characterized by a rapid increase in the 

number of the urban population, which resulted in over 60% of the urban population. 

However, what is considered as a disadvantage feature is the fact that there are serious 

disproportions of its distribution. It is concentrated in several major cities, with the most 

attractive settlement in the country being the area of the capital Skopje. 

Although the cities are basically occupying a relatively small territory they are unique in 

their diversity and are the most modified part of the geographical environment. They 

differ among themselves in a number of characteristics. The regional and local position, 

the social and administrative role in the network of settlements is influencing the 

functional, physiognomic and population development [22]. From that standpoint, some 

cities had preconditions for growing into primary functional centers such as Skopje, 

Kumanovo, Shtip, Bitola, Veles, etc. Opposite to them, cities with a completely different 

geographical position (Berovo, Pehchevo, Kratovo, Krushevo) have no predispositions 

for such development. 

Among all of them, on one hand due to the location, and on the other hand the social and 

administrative role of Skopje, they are contributing to become a center with a three-

dimensional sphere of influence, such as a metropolis of national character, regional 

significance, including the gravitational spheres of the surrounding cities Tetovo, 

Kumanovo and Veles and of course, the local significance of the region of the Skopje 

Valley [22]. Hence, the spatial location of Skopje has a strong influence on the three 

gravitational zones, which has a positive effect on its population, territorial and urban 

development [17], [21], [22]. At the same time, the settlements in the Skopje region, 

located in the zone of local influence, get functional contents and change their 

physiognomic shape and influence. But the role of Skopje as a city center with a large 

functional capacity exceeds the role of a national center and gets certain significance 

beyond the state borders. Citizens of the neighboring countries also appear as users of the 

healthcare, university education, catering and trade services. 
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On the other hand, a city like Gevgelija, which has a peripheral position relative to the 

location within the state and a significantly lower number of inhabitants, is a city where 

certain functions, especially in the catering area, trade and health care, are increasingly 

used by the residents of neighboring Greece. It is also a contribution to enriching the type 

and quality of functions of this kind. 

Matching the geographical position and the type of functions, Bitola is a regional center, 

where gravitates the population of the southwestern region, while towards the Shtip 

regional center the population of the eastern region of the Republic of Macedonia [12]. 

Table 1. Distribution of the population by the size of the urban settlements  

Number of 

inhabitants  
Number of cities 

Population in 

2002 

Share in the 

number of cities 

Share in the 

urban 

population 

2500-10000 12 52590 35,3 4,4 

10-50 000 17 412123 50,0 34,5 

>50 000 5 731093 14,7 61,1 

Total  34 1195806 100,0 100,0 

Source: http://www.stat.gov.mk/PoslednoObjavenoVoMakstat_mk.aspx and author calculations [29] 

But not only has the geographical location of cities reflected in the functional 

development. One disadvantage is being observed considering the size and the number of 

inhabitants. According to the 2002 census, more than a third of the cities were in the 

category of small towns of up to 10,000 inhabitants, in which an insignificant number of 

the urban population belonged to. Half of the cities are in the category of medium-sized 

towns, with one-third of the city's population actually being the urban population. Five 

cities (Skopje, Bitola, Kumanovo, Prilep and Tetovo) are considered as big cities with 

over 60% of the population actually living in the cities. In this case Skopje stands out, 

which is the only city with more than 100,000 inhabitants, where lives close to 30% of 

the population in the country. This shows that the urban system in the country today is 

characterized by the asymmetry in the hierarchical and spatial features. There is a large 

number of cities that stand out, but they are essentially dominated by Skopje. 

The smaller cities, which at the same time have the role of headquarters in the same 

municipalities, are still characterized by a weak functional base, the represented activities 

are less diverse, they have fewer employees, different levels according to the importance 

they have, while some other activities are not represented at all or cannot fully meet the 

modern needs of the local population. This is especially true for services such as the 

secondary education, university or college education, specialized health services, and also 

the services in the fields of culture, trade and hospitality, insurance, counseling and others. 

Reducing the number of population was characteristic for many of the settlements. Their 

functional capacity falls parallel with the emigration of a part of the population, especially 

the young and working aged population towards the larger cities or outside the country. 

This is clearly indicated by the fact that an average of over 8,000 residents per year 

changes the permanent place of residence within the state. 

 

ADMINISTRATIVE TERRITORIAL ORGANIZATION 

The territorial organization of the settlements is also important for the formation of the 

functional features of the settlements. In the past, the socio-economic conditions changed 

and in this context also the situation of the settlements in the overall system. In order to 

create adequate conditions for a faster development, to improve the organization in the 

network of settlements, to reduce the differences in the level of the socio-economic 

http://www.stat.gov.mk/PoslednoObjavenoVoMakstat_mk.aspx
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development, etc., several changes were made in the administrative-territorial 

organization of the state itself. In the paper, special attention has been given to the period 

since declaring the independence of Macedonia in 1991. During that period, more 

specifically from 1976 until 1996, the Republic of Macedonia had 34 separate 

municipalities. The city of Skopje had a standout status of a separate social and political 

community with five municipalities (Gazi Baba, Karposh, Kisela Voda, Centar and 

Chair). Thus, the small number of municipalities proved to be inadequate and a new 

territorial organization had begun along with grouping of the settlements. In the period 

from 1996 to 2004, the local self-government in the Republic of Macedonia was 

territorially organized in 123 municipalities, of which the City of Skopje as a separate 

unit of the local self-government consists seven municipalities: Gazi Baba, Gjorche 

Petrov, Karposh, Kisela Voda, Chair and Shuto Orizari. 

A large number of the municipalities exposed many weaknesses. Some of the 

municipalities had a population too small and could not function at all. With the territorial 

organization in August 2004, their number got decreased to 84 municipalities. The 

administrative organization of the country was changed once again in 2013 when, after 

the local elections on March 24, the municipalities of Drugovo, Vraneshtica, Zajas and 

Oslomej ceased to exist and were merged with the municipality of Kichevo, [10]. Thus, 

the number of municipalities from 84 decreased to 80, of which 10 municipalities form 

the City of Skopje, as a separate self-governing unit. 

 

Table 2. Municipality size by the population number   

Number of 

inhabitants in the 

municipalities 

Number of 

municipalities 
Population 2000 

Share in the 

number of 

municipalities 

Share in the 

total population 

< 10000 30 172857 37,5 8,5 

10-20000 19 286883 23,8 14,2 

20-30000 9 222367 11,3 11,0 

30-50000 7 283237 8,8 14,0 

50-70000 8 467318 10,0 23,1 

70-100000 6 484401 7,5 24,0 

>100000 1 105484 1,3 5,2 

Total  80 2022547 100 100,0 

Source: http://www.stat.gov.mk/PoslednoObjavenoVoMakstat_mk.aspx and author calculations [29] 

In the territorial organization, it is necessary to take into account the characteristics of the 

population. The analysis of the municipalities according to the number of inhabitants and 

settlements gives interesting results. It is essential to say, small municipalities with up to 

10,000 inhabitants dominate, which covers more than one third of the municipalities, but 

an insignificant share of the population. Most of the population is concentrated in 

municipalities with the size of 70-100,000 inhabitants, and it is also similar to those from 

50-70,000 inhabitants, or in other words, in the municipalities with up to 50,000 

inhabitants, which represent 81.3% of the municipalities, and they are being populated by 

only 47.7% of the population. 

That speaks of a serious imbalance in the distribution of municipalities according to their 

size, and hence the possibilities for their functional development. It was found that smaller 

municipalities have smaller capacities to meet the needs of their own population, all that 

in order to meet some of their needs, and it is directed towards bigger and functionally 

more powerful municipalities. According to the number of population in the 2002 census, 

the largest municipality in the country was Kumanovo with 105,484 inhabitants, and the 

http://www.stat.gov.mk/PoslednoObjavenoVoMakstat_mk.aspx
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smallest one, Vraneshtica with a population of 1,322 inhabitants which was later merged 

with the municipality of Kichevo. The optimal number of population and its structure has 

a different meaning for a different municipality, resulting in differences and problems in 

terms of population (the general population, agrarian, urban, etc.). In the country there 

are municipalities with a small number of population, limited kind of functions, as 

opposed to the existing resources that have not been used. By grouping them in a new 

municipality where one settlement has a central role, it can contribute to encouraging the 

development [14]. But not always the population should be the criteria for the formation 

of municipalities. It is also necessary to have knowledge of the characteristics of the 

population that would be combined with other elements important for the formation of 

municipalities [14]. The role of the settlements is dependent on the activities they have at 

their disposal. The larger municipalities appear as an attractive centre for the population 

of the smaller municipalities when it comes to meeting the needs of secondary vocational 

education, university and college education, specialized health services, trade and other 

service activities. Such an administrative organization implies functional strengthening 

of the settlements that played the role of municipal headquarters. This is especially 

important in the rural areas, where the headquarters of the municipality is a rural 

settlement. But in these settlements in which several activities were being carried out, 

traditional activities from the primary sector were complemented (in some previously as 

well) with other activities, adding the role they have in the management and control of 

the municipality. These headquarters of the municipality have attracted a part of the 

population of the surrounding settlements precisely because of the lack of certain 

functions (education5, health care services,6 infrastructure facilities, trade, etc.), which 

didn’t exist in some settlements or were at a lower level. This is especially felt when we 

are talking about primary schools, when in some settlements there were only a few classes 

available, and not a complete primary education. 

Giving the role of municipal headquarters of some of the rural settlements was an 

encouragement for the bigger ones to strengthen up in a functional way. For example, the 

municipality of Ilinden with its headquarters in the same municipality is an example of a 

strong functional transformation. Because of its proximity to TRIZ Bunardzik, part of its 

population is employed there, and other activities are also being developed. 

The municipalities through strengthening the role of local self-government and 

emphasizing the importance of the local environment, the resources and the community, 

are being highlighted in efforts to encourage the development based on their own 

potentials. The significant resources that the settlements possess within the municipalities 

provide directions for multifunctional development, tourism development, organic 

production, industrial facilities, craft and trade facilities. 

In order to achieve balanced regional, economic and population wise, sustainable 

development and optimal spatial planning, the municipalities should not be seen as 

individual territorial units, but only as a part of a larger territorial system. This is the 

 

5 In the scholar year 2017/18, there is a total of 989 regular primary schools in the country, with only one 

school in the municipality of Vevchani. In the same year, there were 131 secondary schools. In 30 of the 

total number of municipalities, there is not a single secondary school. 90% of them are in urban 

municipalities. 
6 Of the total number of pharmacies, 120 are in rural municipalities. Of the total of 37 rural municipalities, 

only two do not have any pharmacies at all (Debarca and Rankovce), and in 10 of them there is only one 

pharmacy, which is most often located in the headquarters of the rural municipality. 
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reason for their connection and separation in certain planning regions. On an 

administrative level, there are 8 statistically-planning regions in Macedonia. 

Through the development plans of these regions, the goal is to achieve a planned 

communally-economic, cultural and other type of development, and also securing an 

optimal population dispersion, the goods and activities as well. The stretch of the 

functions is desired in most of the centers in the way of developing a polycentric 

developing system, which is a precondition for a territorial cohesion. To reach this type 

of a development, decentralizing the functions is necessary to be done in a direction from 

the bigger city settlements towards the smaller ones, and towards the rural centers as well. 

For the realization of this idea, most suitable is the model of decentralized concentration 

that corresponds to the principles of sustainable development, it is also economical in 

terms of use of space, resources, energy and transport [9]. In order to apply this model, it 

is necessary in a functional way for the headquarters of the rural municipalities to be seen 

as micro-development cores. Those are settlements with a developed public and social 

infrastructure, service activities, in which new industrial plants are being developed, 

which will also be in function of developing the exploitation of local recourses, and other 

activities will be developed as well [23]. 

Table 3: Number of settlements, municipalities and number of population by regions 

 
Administrative-territorial 

organization, 2004 

Current administrative-

territorial organization 
 

Population 

estimates 2017 Regions 
Number of 

municipalities 

Number of 

settlements 

Number of 

municipalities 

Number of 

settlements 

R. Macedonia 84 1 767 80 1 767 2 075 301 

Vardar region 9 215 9 215 152 249 

East region  11 217 11 217 175 616 

Southwest region 13 286 9 286 219 663 

Southeast region 10 188 10 188 173 405 

Pelagonia region 9 343 9 343 228 977 

Polog region 9 184 9 184 321 573 

Northeast region 6 192 6 192 176 260 

Skopje region  17 142 17 142 627 558 

Source: http://www.stat.gov.mk/PoslednoObjavenoVoMakstat_mk.aspx and author calculations [29] 

CONCLUSION 

The modern needs that a man satisfies in the settlements where he lives and works have 

suffered serious changes, and we are witnessing a constant increase of the diversity of the 

supply and demand. It is directly related to the structure of the represented activities i.e. 

the functional characteristics of the settlements. The activities that take place in one 

settlements can seriously affect its size, economic power, interconnection with other 

settlements and position in the hierarchy of settlements, and vice versa. All this requires 

an appropriate attitude towards the planning and undertaking measures aimed towards 

improving the functional capacities of the settlements and improving the quantity and 

quality of the network of settlements. In fact, expert knowledge of spatial relations, rural-

urban ties and the development of settlements is definitely necessary in order to perceive 

the contemporary, but also to devise the overall future development. 

The existing migration flows greatly affect the functional transformation, and thus 

determine the status and the centrality of the settlement. Simultaneously with the 

declining fertility and population natural growth, the maintenance of the current number 

of population is being questioned in the already small settlements. The unfavorable 

http://www.stat.gov.mk/PoslednoObjavenoVoMakstat_mk.aspx
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condition and the slow functional development are particularly felt in the rural areas. The 

larger settlements, especially those that play the role of municipal headquarters are in a 

better position, but those remaining in large part do not have the necessary institutions 

that would meet their needs. It is necessary to know the overall demographic trends that 

take place in the settlements, but the lack of new data limits the deepened expert analysis. 

Basically, settlements with different functional capacity and structure are being 

distinguished. From a functional standpoint, the highlights are on the role of the capital 

city of the state, where the functions of the highest rank are being placed. The regional 

city centers such as Bitola, Shtip, Tetovo, Kumanovo, Strumica are also distinguished by 

a heterogenic functional structure. There are smaller cities and certain headquarters with 

a limited number of functions. In order to achieve a more balanced distribution of 

functions and their approximation to the population, their decentralization and functional 

strengthening of the settlements with the role of micro-developing cores is something that 

is needed to be done. 

The realization requires the development and implementation of policies/politics for a 

balanced regional development and spatial planning.  

It is expected that by considering the number and territorial distribution of the population 

by the population census in 2020 we would be able to recognize the changes in 

demographic development. On this basis, it is expected to estimate the changes in the 

population basis for determining the functional characteristics. 
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ABSTRACT 

The creative industry is developing today as a global phenomenon. The creative economy 

has vast potential for development and is one of the sectors with the fastest growing global 

economy. Creativity becomes the engine of social and economic change, turning into a 

new source of competitive advantage, as it is about how content creates creativity and 

helps create jobs. The study aims to analyze the spatial dynamics of creative economies 

at the level of Bucharest-Ilfov Development Region. A database was created, at the level 

of the administrative-territorial unit, with 2 economic indicators - the number of 

employees and the turnover considered relevant for this study, according to the NACE 

classification (Classification of National Economy Activities) for the period 2000-2016 

on the basis of which has been made distribution maps of the creative economies for the 

Bucharest-Ilfov Development Region. Also, in order to quantify spatial dynamics of 

turnover and number of employees, in the study were tested: Sholl analysis (which 

quantifies the dynamics of the branching phenomenon), Mass Dimension (which 

measures the degree of "centrality"), Entropy (showing the degree of disorder), Pyramid 

Dimension (which shows the degree of complexity of the turnover relationship and the 

number of employees), Higuchi 2D (which shows the degree of complexity of the 

turnover relationship and the number of employees), Kolmogorov Complexity (which 

shows the degree of complexity of the phenomenon analyzed), FFI (indicating the 

dynamics of fragmentation / compaction of wealth or poverty). The obtained results show 

the specificity of the development of creative economies in the emerging spaces 

structured by highly complex urban systems. 

 

Keywords: territorial systems, creative economies, spatial dynamics, regional 

distribution 

 

INTRODUCTION 

The origins of the creative sector are considered to be individual creativity, skill and 

talent. By generating and exploiting intellectual property, it helps to increase welfare and 

create jobs [1]. 

In recent years, the creative economy has become a powerful transforming force all over 

the world, and its role has grown significantly in society [2] and becoming one of the 
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fastest growing sectors in the global economy [3]. Creative industries also have an 

important influence on the richness of a region [4].  Through culture, creative industries 

have become an essential milestone of modern post-industrial economies based on 

knowledge [5]. 

In analysis of digital images, is frequently used GLCM analysis, because GLCM 

functions characterize the texture of an image by calculating the density of pixel pairs 

with specific values in a spatial relationship specific to an image. This is done by creating 

a GLCM, then extracting the statistical dimensions from that array (providing information 

about the shape and spatial relationships of the pixels of an image) [6], [7], [8]. 

Fractal analysis is a relatively recent tool that allows analysis of chaotic data series [9], 

or images [10] whose objects do not fit into classical, euclidean geometry. The term 

fractal was introduced by Benoit Mandelbrot in 1975 [11], starting from the latin word 

"fractus", meaning "broken" or "fractured", and used it to extend the concept of theoretical 

fractional theorems to the geometric models of nature. Different fractal methods can be 

performed, including binary analysis, grayscale dimensions, color dimensions, and 

lacunarity analyzes. 

The most common fractal analysis methods are: Ruler Dimension [12], [13], Box-

Counting [14], [15], [16],  Dilation Dimension [17], Mass Dimension [18], Local 

Connected Fractal Dimension [19], Perimeter-Area Dimension [20], [21], Information 

Dimension [22], [23], Minkowski Dimension [24], Higuchi 1D [25], Higuchi 2D [26], 

[27], FFT Dimension [28], Correlation Dimension [29], [30], Tug-of-War Dimension 

[31], Blanket Dimension [32], Multifractal Dimension [33], [34] or recently Fractal 

Fragmentation Index [35], [36], [37]. 

 

METHODOLOGY 

The study of the distribution of creative economies at the level of Romania was achieved 

by creating an economic database at the level of the administrative-territorial unit with 2 

economic indicators (number of employees and turnover) considered relevant for the 

creative economic activities according to the National Classification of Economic 

Activities (NACE), at the four-digit level for the period 2000-2016. Based on the data 

obtained, 17 maps were created for each indicator, using the open-source software QGIS 

3.4. The maps were made in grayscale with 5 color classes (the smallest having the darkest 

color). The 8-bits grayscale images were segmented by extracting the 5 classes set in 

during GIS design. 

Analyzes were made on binary images, resulting from the segmentation of the 5 classes 

of the image in gray tones and 8-bit grayscale images. Thus, Sholl Analysis and GPLM 

Entropy were made using the open-source ImageJ software [38], [39], Mass Dimension 

with Benoit 1.3. software [40], the rest of the analyzes being performed in open source 

IQM 3.5 [41]. 

Binary analyzes methods were performed on binary images, making 4 classes according 

to the grayscale class values (white color - over 60.000.000 lei / over 400 employees, light 

gray ranging from 10.000.001-60.000.000 lei / 101-400 employees, moderate gray 

ranging between 5.000.001-10.000.000 lei / 51-100 employees and dark gray ranging 

between 1.000.001-5.000.000 lei / 26-50 employees, so 01 (includes only the class with 

the most large values - white color), class 01-02 (includes the first two classes of values 

- white and light gray), 01-03 (includes the first three classes of values - white, light gray 

and moderate gray) and 01-04 (includes the first four classes of values - white, light gray, 

moderate gray and dark gray), the last class (the black one with the smallest values) is not 
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included here. Analyzes include: Sholl analyzes [42] calculated the number of 

intersections per concentric shell, and the mean diameter of the dendrites or axons within 

each concentric shell. The analysis was made using Sholl analysis 3.6.2 [43], [44]. Mass 

Dimension, this fractal method can apply to objects that follow a certain radial symmetry, 

such as diffusion-limited aggregates (DLA). Dm measures the mass m (r) in circles with 

increasing (r) concentric rays starting from the "center" of the object (image) (rmin) to 

the periphery (rmax).  Then we plot the logarithm of m (r) versus the logarithm of r. Mass 

Dimension and values between 1-2. When it tends to 1 it highlights chaotic, uneven, 

asymmetric development in several directions. When tending to 2 indicates symmetric, 

uniform development, in concentric "circles". Fractal Fragmentation Index or FFI 

(binary) [35] is a fractal index that measures fractal fragmentation. FFI is the result of the 

difference between the fractal dimension of areas (mass) and perimeters (border). IQM-

Plugin-FFI plug-in was used [45]. The Pyramid Dimension method is an alternative to 

Box-Counting Dimension and uses image pyramids that are a sequence of identical 

images, but at different sizes. The bottom of the pyramid is the original image. The image 

size is then reduced successively until it is a pixel representing the top of the pyramid 

[46], [47]. 

Textural analysis was done on 8-bit grayscale images. Thus, the FFI (grayscale analysis) 

was performed according to the methodology described in the binary analysis, with the 

words that FFI can also be used for grayscale analysis, and that Pyramid Dimension 

(PGM) is the Pyramid Gradient Method. Global IQM entropy and GLCM entropy show 

the degree of complexity of the texture of an image. The entropy is big when the image 

is not textural uniform and many GLCM elements have very low values. Complex 

textures tend to have great entropy. Global entropy and GLCM entropy was calculated 

[48] using IQM for Global Entropy and ImageJ for GPLM entropy. The Higuchi 2D 

method is based on calculating the fractal complexity of an image, taking into account 

pixel grayscale ratios relative to the gray values of proximal pixels [49, 50]. The kfoldDiff 

algorithm was used, with k = 50. Higuchi 2D contains values between 2-3. Grayscale 8-

bit images analyzed 2 Pyramid Dimension algorithms in average values: PGM (Pyramid 

Gradient Method) and KC (Kolmogorov Complexity) [51]. The Kolmogorov complexity 

of a fractal object represents the length of the shortest computer program in Kilobyte (KB) 

or Megabyte (MB), in a predetermined programming language that produces the fractal 

object as output. It is known as algorithmic entropy [52]. The two algorithms were tested: 

the PNG algorithm (KC_PNG (MB)) and the ZIP algorithm (KC_ZIP (MB)). 

 

RESULTS 

Analyzing the distribution of the total turnover (Fig. 1) for the Bucharest-Ilfov 

Development Region, it can be observed an upward trend of values and a dominance in 

the hierarchy of the creative cities of Bucharest. In 2000 (Fig. 1A) Bucharest had a value 

of 5.739.656.152 lei (the highest in Romania and within the region), and Bucharest-Ilfov 

Region was the first of 8 with a value of 45.019.274.481 lei. Increases are observed even 

after the economic crisis, reaching in 2016 at the value of 527.830.760.316 lei, of which 

Bucharest held 48.214.176.698 lei (9.13%). 
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Figure 1. Distribution of total turnover (lei) (A – year 2000 to Q – year 2016) 
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Figure 2. Dynamics of turnover. a. Mass Dimension; b. Sholl Dimension - number of intersections; c. 

Sholl Dimension - the mean of intersections; d. FFI binary; e. Entropy (local - red; global - green; 

GLCM - blue); f. FFI grayscale; g. Higuchi 2D; h. Pyramid Dimension (PGM - blue; KC - red) i. 

Kolmogorov complexity (PNG - blue; ZIP - red) 

The binary analyzes made on the cartographic models of the turnover distribution on the 

4 classes highlight for Mass Dimension a spread of values to value 2, which indicates a 

symmetrical, uniform turnover development. Sholl analysis indicates a dynamic space-

time turnover dynamics for creative economies. The analysis went from pixel 0 (the 

center of Bucharest) to the 1970 pixel (the maximum outside), and the circles were in the 

number 179, being drawn from 10 in 10 pixels. The average was obtained by dividing the 

number of intersections in 179 circles. The value is in the increase in class 01-04, where 

new directions of propagation appear in the analyzed period. The analyzes of the other 

indicators confirm these trends (Fig. 2). 

 

A B C 
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Figure 3. Distribution of the total number of employees (A – year 2000 to Q – year 2016) 

 

The distribution of the total number of employees (Fig. 3) in the creative sector for the 

Bucharest-Ilfov Development Region shows a positive trend of the values. The city of 

Bucharest is the one that makes a significant contribution to the number of employees, 

with a value of 83.051 employees in the creative sector in 2000 out of a total of 904.560 

of the development region it belongs to. Increases and decreases are observed during the 
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analyzed period, reaching 2016 at the values of the employees for the Bucharest-Ilfov 

Development Region of 1.287.861, Bucharest accounting for 143.467 of them. 

 

a b c 

d e f 

g h i 

Figure 4. Dynamics of the number of employees. a. Mass Dimension; b. Sholl Dimension - number of 

intersections; c. Sholl Dimension - the mean of intersections; d. FFI binary; e. Entropy (local - red; 

global - green; GLCM - blue); f. FFI grayscale; g. Higuchi 2D; h. Pyramid Dimension (PGM - blue; 

KC - red) i. Kolmogorov complexity (PNG - blue; ZIP - red) 

It is noted that the analyzes of number of employees (Fig. 4), as in the case of turnover, 

reveal an increase in values for class 01-04, which develops the new propagation 

direction. All the indicators analyzed mentioning the evolution of the number of 

employees on different propagation directions. 

 

CONCLUSIONS 

The study highlighted the spatial dynamics of creative economies in the most complex 

territorial system in Romania, Bucharest, a city that has structured around an emerging 

space with many specifics. Creative economies tend to expand more and more outside the 

polarizing center in search of competitive advantages that offset the growing distance 

from the urban center. 

The region has grown and holds a significant share of creative employees thanks to the 

development of creative activities such as IT, architecture, editing and printing, 

advertising, gaming and gaming testing. 

Fractal and non-fractal analyzes highlight the trend of expanding territorial administrative 

units which have high values of turnover and number of employees in creative economies. 
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ABSTRACT 

This paper analyzes the development of geographical thinking within the Mediterranean 

during the Middle Ages on the basis of three examples. When using these examples, the 

method of comparison and geographical method were used. Traditional interpretation 

emphasizes the renaissance takeover of geographical ideas as a result of the transmission 

of ancient geographical knowledge preserved by the Arabs, and then transferred to Europe 

[6]. At that time, geographers used four terms before they used the word geography as an 

indication of a special subject that deals with the earth. The four terms that Muslim 

geographers used were: knowledge of latitude and longitude, knowledge of country 

evaluation, knowledge of routes and kingdoms and knowledge of the strangers [1]. 

Geographic learning was a part of philosophical thinking [12] in addition to the 

destruction of some of the most important treasuries of ancient scientific thought, 

primarily Alexandria libraries, some of the most important works of ancient philosophers 

(e.g. Aristotle, Plato, etc.) have been translated by Palestinian monks to Syrian language. 

During the Islamic golden period (8th -12th c.), these books were translated into Arabic 

(e.g. Almagest) and the most important scientific center and the largest library of the then 

world was the House of Wisdom in Baghdad [5]. These texts were then translated from 

Arabic into Latin, making them widely available. The most famous center in the Arab 

world, where scientific works were translated into Latin, during the 11th and 12th century 

was the Aristotle School in Baghdad. [21]. 

Keywords: geographical thinking, Middle Ages, monotheistic religions, el-Mukadasi, al-

Idrizi, Maimonides 

 

INTRODUCTION 

In its origin, geography was a part of a wider philosophical thinking, within which the 

cosmogonic and cosmological performances were dominant. That is why it can be said 

that philosophy during the ancient period was filled with the idea of the world. At the 

beginning of the Middle Age, new central philosophical concepts (history and 

personality) were established, and the profane world was not given any hope, but only in 

“the other world”. For Christians, it was the “kingdom of heaven”, and for the Platonists 

it was the eternal “world of ideas” [13]. During the early centuries of the Christian era, 

geography was a fascinating mix of different geographical sources, and modern 

knowledge was composed mainly of traditional Christian elements. They came from 

reading the Bible and we learn about it from historical geography (mainly the geography 

of the Holy Land). Christianity first spread through Greek cities, and the consequences of 

this influenced the further development of the ancient science. Since there was a rejection 

of earlier knowledge and interest in science and rational geographic concepts, ancient 
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ideas and geographical literature were preserved, mainly on the edges of the then 

Christianity [15]. During the medieval period, many of the ideas of ancient philosophy, 

and therefore geographical, were covered with a veil of ignorance and secrecy. This 

millennium period (from the fall of Rome to the discovery of America), however, did not 

remain completely unconscious of the achievements of the ancient philosophical thought 

[9]. In a certain way, we could say it implies also the annihilation of geography in itself, 

as it implies the idea that the knowledge of the Earth can be entirely delegated to 

philosophy and theology. Apart from some random attentiveness, in Middle Ages the 

relationship between philosophical and geographical knowledge is marked by a steady 

decline of geography as a science in itself [11]. Based on the development and exchange 

of geographical knowledge and philosophical ideas during the Middle Ages, and using 

the imaginative power of the geography of philosophy, we can imagine a wide area of 

contact between Christian Europe and parts of the Mediterranean under Islamic control. 

Clearly, three of the most significant geographical areas are recognized: the Pyrenees, the 

Sicily and the Crusader states in Asia Minor and Palestine.  

In order to better understand the complex social relations in these regions, it is necessary 

first to clarify their general political and geographical framework. Today's Muslims living 

in these regions are mostly part of the numerous Arab ethno-linguistic groups of peoples 

who during the VII century accepted Islam, and then as an organized military force began 

to spread in the Mediterranean. The Arabs and Jews belong to the same group of Indo-

European nations (Semites) who have lived together for millennia in Palestine, which in 

the ancient times was called Hanan. The coexistence of Muslims and Christians, in the 

other two regions, has a shorter historical period. The Arabs ruled part of the Pyrenees 

Peninsula for less than eight centuries, and in Sicily for about two centuries. Within these 

"zones of cultural radiation", there were urban centers of specific spatial structure, which 

enabled the interaction of different civilizations and the exchange of philosophical and 

geographical ideas. In order to show the development of geographical thinking more 

faithfully during the study period, we will analyze the works of three geographers - the 

philosopher (el-Mukadasi, al-Idrizi, Maimonides) whose work was related to the then 

largest and most advanced cities of this region (Jerusalem, Palermo and Cordoba) in 

which the greatest symbiosis of the three monotheistic religions (Judaism, Christianity 

and Islam) was realized and whose most famous architectural heritage (Old City, Palazzo 

dei Normanni, Mezquita) represented a guideline for all European science and culture. 

 

GEOGRAPHICAL AXLES OF THE WORLD: EAST-WEST 

It is necessary to emphasize, in addition to the significant influence of ancient 

philosophical thinking on the adoption of new geographic ideas, there was the spread of 

original geographical knowledge in the Arab world during the Middle Ages. This segment 

is often overlooked, and the origin of the geographical ideas in the Muslim world is 

multiple and is due to: religious reasons, everyday needs, trade, diplomacy and politics. 

Almost in all areas - astronomy, mathematics, medicine, optical – Arab scientists were 

among the leading in the world. For more than 600 years, the Arabs were technically and 

scientifically far ahead of the West, but the scientific revolution during the 16th and 17th 

centuries did not take place in the Middle East but in the West Europe. The reasons for 

this lie in free academic institutions with internal self-government, which was a feature 

of European universities [18]. This was also true for geographical learning. As an 

introduction to the main theoretical discussions on geography, it should be noted that 

among the earliest known scientists there were also those who dealt with geographical 
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issues. Al-Asmai from Basra wrote about plants, animals and the evolution of human 

society, and al-Calbi was a historian in pre-Islamic Arabia who had observations and 

many geographical topics. Likewise, on agriculture, ibn Vahsiah, a al-Kindi, primarily a 

philosopher and physicist, wrote the geographical work "A Described Part of the Earth" 

[16]. However, the foundations of Arabic geographical science were set by al-Quarizmis, 

who wrote "Book of the Description of the Earth," a kind of syncretic text about the 

geographical knowledge of the Greeks and Hindus. He managed to improve Ptolemy's 

geography in both textual and cartographic terms. Nevertheless, his capital work "Keys 

of the Sciences" has a broader scientific significance, and the mentioned achievements 

were evaluated by contemporary European scientific thought as the highest point in the 

development of Muslim geography. In the geographical works at the time, new methods 

were developed and a critical attitude towards previous knowledge, primarily Greek, was 

developed and Aristotle’s work was hugely influential in this period, and he was often 

referred to simply as ‘the philosopher’. Many of the key developments in this period were 

the product of influences from Arab thinkers, such as al-Idrisi, whose reflections on 

geography and cartography were important for several centuries [4]. 

A good example is the former division of the known world based on climatic 

characteristics, where the division of heat waves is determined by the correct geometric 

lines that did not respect local geographic factors. Al-Istakri saw this, so he applied a 

regional approach to geographical study through the selection of geographical units that 

closely correspond, which explained this: "I do not take seven climatic conditions as the 

basis for the division of the country, because the geometric forms, although essentially 

correct, lead to a great confusion, so that I resorted to studying the Earth wisely" [22].  

Based on this brief statement, we can clearly identify influence of Aristotelian 

philosophical thought on al-Istakri, which was based on the empiricism, experience of the 

existence of geo factors and local environment factors, and which modify climate zones. 

Abu Zaid Ahmad Sahl Balkhi (849-934) or al-Balkhi, was a widely known scholar who 

especially distinguished himself in cartography, and his work, as well as his students’, 

was described by European scientists as an original Balkhi geographic school. "As a 

young man, he went to Iraq, where he studied various subjects for eight years. Together 

with the philosophy, Abu Zaid studied other Greek sciences such as medicine and physics, 

and was interested in astronomy / astrology. In this period it was unusual for students of 

philosophical or "foreign" disciplines to study Islamic discipline, but Abu Zaid combined 

both studies and gained a high degree of knowledge in both. It is possible that after eight 

years of studying in Iraq he traveled to neighboring countries, but he returned to Bal and 

became a teacher. At the beginning of his career, he wrote two theological books (Karmati 

and Dualists), in which he advocated Sunni views, although he was an imam. His 

biographers state that he wrote forty-three to fifty-six books, whose titles cover most of 

the fields he studied. Strangely, his book that ultimately became the most influential 

(Ṣowar al-aqālīm or Taqwīm al-boldān) is not clearly stated in any of his biographies. 

Although it did not exist as a separate book, it is contained in the geographical 

descriptions of Eṣṭaḵrī and Ebn Ḥawqal. These works were described by M. J. De Goeje, 

who studied in detail a second, significantly expanded edition of the Balkhi work. His 

geographical work was essentially a commentary on the maps of various "climates" 

(probably in Eṣṭaḵrī meaning "provinces"). It seems that Balkhi has far outstripped the 

previous writings on geography, which was something more than providing information 

on the postal routes of the empire. Geography is now conceived as the inclusion of a 

description, and not only of the physical characteristics of countries, but also of their 
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climate and natural characteristics and their impact on the structure and activities of the 

population. On such grounds, Balkhi was greeted as the founder of the classical school of 

Arabic geography" [20]. 

Al-Nadim and his capital work "Encyclopedia" have similar status. After these 

introductory remarks on the most important early Muslim geographers and their research 

pre-explorations, we will analyze the reasons that led to the spread of geographic 

knowledge. The most important motive, for most scholars, lies in the essence of Islam 

itself, because the journey to the hajj, pilgrimage to Mecca, is the duty of every capable 

Muslim at least once in their lifetime. Because of this, almost all early Muslim 

geographers put Mecca at the center of their interests, and as a goal of geographical study, 

they set up the itinerary to this sacred place for all Muslims. These instructions for 

travelers to the travelers contained a description of the area through which they passed, 

as well as numerous other useful information. That is why it is estimated that itineraries 

"were written from an administrative angle, but geographical discussions were always 

developed. They were usually concrete, accurate and detailed" [14]. 

Therefore, the most numerous part of geographical files had a regional geographic 

character. This is testified by numerous geographical stories and debates (8th – 10th c.) 

and the most famous pilgrims from this period were Mohammed al-Andalusi (Spain) and 

Al-Tidjani (Tunisia). The aim of the trip was the quest for religious knowledge, which 

depended on the immediate oral tradition, for which scientists traveled for a long time 

and wrote about it. Practical reasons have also led to the development of Islamic 

geography, which is related to general and regional geography. Ibn Rusta described the 

most basic astronomical and topographical terms, and Ibn Kurdadih wrote a book of roads 

and provinces for the purpose of postal traffic. Nevertheless, trade with China was one of 

the main factors that spurred Islamic geographical and nautical knowledge, resulting in 

the first descriptions of China made by Arab traders. Al-Jakubi wrote the "Book of 

Countries" and, probably, the first Arabic work on historical geography, describing 

almost the entire Islamic world, the Byzantine Empire, India, and China. Diplomacy and 

Politics also encouraged the spread of geographic knowledge. Al-Gazal's journey to 

Scandinavia is known and the rulers of North Africa and Spain sent two ambassadors to 

the German emperor in Magdeburg. Their reports contain valuable information on the 

"coastal cities of France, the Netherlands, Germany and the Kingdom of the Slavs". Also, 

there are records of diplomatic missions to the eastern parts of Islamic states, for example, 

Bukhara, Kashmir, Tibet, Afghanistan and southern India. 

Al-Masudi (896-956) was an Arabic geographer and historian and is often called the Arab 

Herodotus. He made unavoidable contributions to Muslim geography, history and 

philosophy, and in his main work "Golden Fields and Precious Stones" described the 

political and cultural history of the Islamic world. All of these missions contributed to the 

spread of the horizon of geographical knowledge in the Islamic world, which corrected 

earlier performances and made it possible to transfer this knowledge to Europe. His statue 

is on the roof of the Natural History Museum in Vienna, among the greatest scientists 

who have indebted the world of natural sciences. Of great importance were Muslim travel 

writers from the period 9th – 14th century who expanded the geographical representations 

of the Earth, but also contributed to the exchange of this knowledge with the Europeans. 

Such was the al-Idrisi, who lived at the court of the Norman king of Sicily. And ibn Butut 

traveled the entire Islamic world, more than his contemporary, Marc Paul, and translated 

his impressions into the book "Rihla" (Travel). Ibn Haldun was more a historian, and his 
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most famous work "Mukadema" (Introduction) is considered to be the forerunner of 

contemporary sociology. 

In addition to these geographical consequences, which resulted from the very purpose of 

travel, the great importance in spreading geographical knowledge had practical skills and 

knowledge that resulted from everyday religious practice. The compilation of the 

prophetic utterances also influenced the accuracy and precision of Islamic geography, and 

the benefit was reflected in the knowledge of the local environment and mathematical 

geography, especially in the domain of determining: the direction towards the cave in 

Mecca (this direction denotes the position of the mihrabb niche in each mosque and all 

Muslims must turn in this direction during prayer), geographical coordinates for the exact 

local time (five daily prayers) and so on. 

 

JERUSALEM: THE LIGHT ON THE DOME OF THE HOLY CITY 

The term Crusader states refers to four feudal states formed by crucifixes in Asia Minor 

and Palestine, and after their first conquer of the Holy Land (1096-1099). These 

principalities briefly retained autonomy (from 52 to 191), and then they were occupied 

again. The first of them was Edessa (today's Urfa, located in the province of Chanliurfa 

in the southeast of Turkey). The Principality of Antioch was a neighboring region in 

northern Syria and southwestern Turkey. Today, this term reminds us of the Antiochian 

Patriarchate, one of the four ancient patriarchates of the Ecumenical Patriarchate of 

Constantinople, which, according to the tradition, was established by the Apostles Peter 

and Paul around 37 AD, in Antioch (today's Antiquity in the Turkish region of Hatay). 

From the Antiochian church, many holy saints and leaders of Orthodoxy come from John 

Chrysostom, John of Damascus, Hilarion the Great and many others. The Count of Tripoli 

was located in today's northern Lebanon and western Syria, and in ancient times it was 

the center of Phoenicia. The kingdom of Jerusalem was the longest and contained four 

vassal territories: Galilee, Jaffa and Askalon, Sidon and Transjordan. In a wider sense, 

these states belong to later established principals, Cilicia or Small Armenia, located in 

southern Turkey (capital Tarsus) and Cyprus. 

A city that best reflects all the challenges of the historical endeavor and conflict of the 

various civilizations on earth is, of course, Jerusalem. It is a sacred city for three 

monotheistic religions (Judaism, Christianity and Islam) and is now in the state of Israel. 

It is considered sacred because in his Old Town there are some of the greatest sacred 

places for members of these religions. For the Jews, it was Solomon's temple, located on 

the Temple Mount. Twice it is demolished (Babylonians 586 BC and the Romans 70 AD), 

and today only the western wall remained (Wailing Wall). For Christians, the most sacred 

place on earth is the Golgotha Hill, on which Jesus Christ, the son of God, "died for all 

people" and then resurrected and pointed to "eternal life". The path that Jesus walked on 

the way to his crucifixion, passes through the narrow streets of the Old Town, is called 

the Way of Salvation (Via Dolorosa), and ends on the site of his suffering where the 

church of Christ's grave is located today. For the Muslims, this is Haram al-Sharif, a 

plateau from which, according to the legend, Prophet Muhammad "waded to heaven". 

There are now the mosques of the Dome on the rock and Al Aqsa (the same location on 

which Solomon's Temple was located on the Temple Mount). All the dramatic years of 

the millennium and the conflict of these civilizations can be described as follows: 

"He stayed another hour before the feast day in Jerusalem. The dome on the wall is open; 

Muslims are praying. Church of the Holy Grave is open; Christians pray in several 

languages. The sun is rising over Jerusalem, under its rays, the bright Irodian stones of 
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the Wall look almost as if under the snow - just as Joseph Flavius described it two 

thousand years ago - the rays then fall on the magnificent golden Dome on the wall, which 

returns the reflection to the sun. The divine gaze encountered by Heaven and Earth, where 

God meets with man, is immutable in a kingdom that evades human cartography. Only 

the sun's rays can do this, and finally, the light falls on the most refined and mysterious 

building in Jerusalem. Splendid and sunbathing, deserves its sacred name. But the Golden 

Gate remains locked until the last days. (...) Jewish believers believed that two 

preconditions for the coming of Judgment Day were fulfilled: Israel was restored, and 

Jerusalem belonged to the Jews. The only other thing is just to raise the Third Temple and 

to pass seven years of suffering, followed by the Battle of Armageddon, when Archangel 

Michael appears on the Mount of Olives in order to fight the antichrist on the Temple 

Mount. The highlight of these events will be the conversion or destruction of the Jews 

and the Second Coming and the Thousand Years of the Ruling of Jesus Christ" [8]. 

For a more complete understanding of the geographical specifics of Palestine and 

Jerusalem, the best example provides an insight into the life and work of the Arabic 

geographer el-Mukadasi who lived in X c. He traveled a lot and was a prolific writer, and 

all he wrote was the fruit of his own observations during travels, from the description of 

countries to national customs. M Shah tells him to "bear the seal of a smart and cautious 

mind, which is determined by profound knowledge of both books and people." The most 

famous work of el-Mukadassi is "The best division for the purpose of introducing the 

region: The Great Books of Islamic Civilization" in which he "divides the Islamic world 

into fourfold" eklima" (climate or region); then, he deals with each region separately. He 

divided his work into two parts, first listing localities and providing adequate descriptions 

for each, especially the main urban centers. Then, it switches to other subjects: population, 

ethnic diversity, social groups, before moving to trade, mineral resources, archaeological 

monuments, currencies, weights, etc. but also to the political environment. This approach 

is contrary to his predecessors, whose focus was much narrower, while el-Mukadassi 

wanted to encompass aspects of interest to merchants, travelers and people of culture 

"[19]. 

His second book is "Palestine under the Muslims: Description of Syria and the Holy Land 

from 650 to 1500". This is a more interesting topic for us, because in it the author gives a 

significant description of Jerusalem, his hometown. At the same time, this is one of the 

best and most interesting parts of this extensive book (604 pages), which is divided into 

two parts and nine chapters. Jerusalem is described in the third (name, position, 

advantages), the fourth (Haram and Omar’s mosque) and the fifth chapter (the gate of the 

Old Town and the Church of Christ's grave). The interest and beauty of his speech can be 

seen in the chapter on the Omar conquests: "Al Valid referred to the authority of Said ibn 

Abd al-Aziz, that the Prophet's letter came to Caesar while he was in the Holy City. At 

that time, there was a bundle of trash on the Temple Mount that completely covered the 

place where Solomon's temple was, which was done by Christians to offend the Jews, 

because even the Christians did not want to throw their clothes, so everything seemed to 

collapse. When Caesar read the prophet's letter, he cried out and said: "Oh, you Greeks, 

you are likely to be killed on this dirt, because you have despised the sanctity of this place, 

and it will be with you, as it was with the children of Israel, who were killed for the blood 

of Yahweh and Zacharias. "Then Caesar ordered that they clean this place, and they began 

to work; the Muslims conquered Syria, only a third of them were cleared. When Omar 

came and conquered the Holy City and saw the dirt on the Temple Mount, he considered 

it terrible and ordered that this be completely cleansed. In order to do so, they forced the 
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Palestinian Nabatians to do it without pay. According to Jabir ibn Nafir, when Omar saw 

the Temple Mount, he ordered that they should not pray to the god until three heavy rains 

fall" [3]. 

From this brief review of his work, a wide regional-geographical approach to the study 

of specific areas is visible, which was a feature of the aforementioned Balkhi-style or the 

classical geographic school, of which he was a prominent representative. His geography 

is no longer a traditional one, but a work that attempts to understand and explain the social 

foundations and functioning of Islamic society. From this, you can get excellent 

information on many topics, such as; cities and town development, water management, 

etc. As a well-known historical figure, he was among the first to identify himself as a 

Palestinian. 

 

PALERMO: THE ARABIC MOSAICS OF VIZANTIAN - NORMAN GLOW 

Sicily has a central position in the Mediterranean and during its cultural history was the 

bridge between different civilizations within this region. As Crete was a sort of stop-site 

for nations / cultural groups from Egypt and Mesopotamia in the Ancient World, Sicily 

has been a "stepping stone" for powerful cultures that wanted to conquer the Apennine 

Peninsula or southern Europe since the ancient times. A replica of these historical events 

is being watched today in the waters around Sicily, only now on an individual plan, 

through an attempt to achieve personal ambitions, many residents of African countries 

are trying to replace the place of residence with a new European address. These conquests 

have begun with the establishment of the first Greek colonies (Syracuse, Agrigento) , and 

the ambition to conquer Sicily was with the Carthaginians and various Germanic tribes 

(Goths, Ostrogots, Vandals). After the Byzantine Empire, which lasted for almost three 

centuries, Sicily was conquered by the Saracens (Arabs) in the 9th century. Over the next 

two centuries, they will rule the island and in its cultural landscape will unite many 

elements inherent in their culture, from subtropical fruit to numerous religious sites. The 

Norman conquest of Sicily in the second half of the 11th century brought about a serious 

change in the spatial structure; from the solid structure of the Oriental city began to form 

the outlines of new Mediterranean forms. One object saved its purpose, but significantly 

changed its form. Kasr (Qasr), the seat of the Sicilian emirs, disappeared, and the 

residence of the Norman kings were created. During the reconstruction of one building, 

not only a sophisticated building was built for the same purpose, but for another master. 

A new architectural style was created, representing the synthesis of previous experience 

and new practice: the Byzantine-Arab-Norman style was created, the Norman Palace with 

Palatine, a chapel that is a masterpiece of the then decorative art of different styles, and 

today represents the most important trace of that time. It has a harmonious combination 

of elements of Norman architecture, especially visible on the entrance portals, Arabic 

arches and ceiling decoration and the Byzantine dome and numerous mosaics. This 

particular style lasted only two centuries in the public life of Sicily, i.e. while there was a 

balanced relationship between the various ethnic groups that were reflected the character 

of the three civilizations: Norman-Catholic, Byzantine-Orthodox, and Arab-Muslim. 

Previously, all the potentials of these communities have been exploited for the general 

progress of the new kingdom. This was evident in a wide range of areas, from the 

application of advanced elements of Arab agriculture to Byzantine culture, including 

architecture and direct translations of classical Greek texts into Latin. Based on such a 

clever approach, which is reflected in the fact that former adversaries became useful 
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members of society, and not exclusively enemies to be expelled, Sicily will become the 

dominant state and expand into southern Italy. 

Almost half of the 13th century is spoken by most of the population in Latin, and under 

the influence of the assimilation of the minority ethnic community, the Greeks and the 

Arabs are slowly disappearing. This becomes a universal pattern of utilitarian morality 

that will become widely accepted, and is especially visible today. It then referred to the 

form of tolerance of the majority community towards the material heritage of minority 

communities, but not to the traces of their spiritual culture. By the Norman conquest of 

Sicily, all Islamic religious objects will disappear overnight, but artists and traces of 

Islamic culture will remain in public buildings. In the circumstances of the new cultural 

environment, Arabic artists will begin the creation of church mosaics with Biblical motifs 

instead of dealing with calligraphy and making decorative floristic motifs in former 

mosques. Four centuries later, by the fall of Constantinople, all its architectural values 

did not disappear, but all the Byzantine churches were converted into mosques. Today, 

only three former Orthodox churches that have been converted into museums are 

testimony to this: Hagias Sophia, Hagias Irene and The Church of the Holy Savior in 

Chora. There are numerous examples in contemporary history in our area, from the 

demolition of all Islamic buildings in the Pannonian plain after the Second Siege of 

Vienna (1683-99) or the demolition of religious buildings during the last civil war in 

Bosnia 1992-95 [10]. 

Palermo is a city of imposing architectural buildings. What distinguishes Palermo from 

other Renaissance cities is the old Cassaro road that runs from the sea coast, from Porta 

Felice and via Port Nuova, in the right line to the foot of Monreale (4.3 km), on top of 

which is the beautiful Norman cathedral with numerous mosaics. This is one of the most 

successful examples of Renaissance in the field of urban prospects on the European soil. 

Many of the key developments in this period were the product of influences from Arab 

thinkers, such as al-Idrisi, whose reflections on geography and cartography were 

important for several centuries [4]. The spirit of the multiethnic Palermo from the 12th 

century and the fresh geographical ideas of Sicily, is best reflected by the al-Idrisi, whom 

Roger II, the then ruler of Sicily, charged with producing a book on geography. He 

worked for fifteen years, and the result of this work is the map of the world Tabula 

Rogeriana and the book of Roger, which explains the "pleasant trips to distant countries" 

and represents the most comprehensive and detailed geographical work written during 

the 12th century in Europe. Al-Idrisi provides a brief astronomical description of the Earth, 

a globe with a circumference of approximately 37,000 km (error <10%), and the Earth's 

position in the universe is compared with egg yolk. The map was made on the principles 

of Ptolemy Cartography, divided into seven climate zones, each divided into ten parts. 

Each section is described in detail and illustrated with a separate card, and when all the 

cards are compiled, they represent a rectangular map of the world. It shows the Eurasian 

continent in its entirety and only the northern part of Africa. From this time distance, the 

book and map making methodology is particularly interesting. In order to collect quality 

information, the author used several sources. He was critical of traditional sources and 

collected a large amount of data for his map, not only from modern research, but also 

from charts and book navigation directions. He also interviewed numerous passengers, 

processed their statements in a way that he accepted only those parts that were not at all 

controversial, and excluded those who were least contradictory. The book contains all the 

available information about the geographical coordinates of cities, their distances and 

locations within the climate zones, and the text includes exhaustive descriptions of 
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physical, cultural, political and socio-economic conditions of each region. The map is of 

opposite orientation, with the north at the bottom of the map, and the text is written in 

Arabic, so this was the most accurate map of the world over the next three centuries. 

Roger II put this map on a silver disk weighing about 180 kg. His work has been 

commented on as: "A compilation that marks an era in the history of science, not only is 

its most interesting and valuable historical information, but its descriptions of many parts 

of the country are still authoritative." Geographers copied this map for three hundred 

years without modification. The position of the lake that forms the Nile, as explained in 

his work, does not differ much from what Baker and Stanley found more than seven 

hundred years later, and their number is the same. His erudition and knowledge of the 

celestial and Earth’s planisphere in silver, that he made for his patron, the Sicilian king, 

was almost two meters in diameter and weighed about 180 kg. On the one hand, they 

were engraved zodiac and conjuncture, and on the other, divided for the sake of 

transparency in segments - land and water masses with the corresponding position of 

different countries" [15]. 

In his work, al-Idrisi combined the geographical elements of the East and the West with 

Arabic knowledge in order to create a picture of the famous world, including main crops, 

the arts, and crafts, the export and import trade, and the customs, curiosities and religions 

of the people living within each of the seven climates into which he divides the world 

[17]. He also contributed to the Sicilian enthusiasm for geography that indirectly 

influenced the evolution of geographical knowledge in the post-Crusade period. This 

enthusiasm was a product of the mixing of Arabic scientific traditions with Norman 

maritime performances on the island that occupied a central position in relation to the 

then known world. It was an enthusiasm, which appeared in part, from pure love for 

knowledge, but also practical navigation needs. 

 

CORDOBA: MAIMONIDES UNDER THE ORANGE OF MEZQUITES’ SHADE 

Part of today's Spain under the control of the Moors, from 711 to 1492, is called Al 

Andalus. This term is wider than today's Andalusian region and covered, throughout the 

Zenith of Maury, almost the entire southern and central part of the Pyrenees Peninsula, 

approximately to the line of Porto-Madrid-Barcelona, and the most important cultural 

centers were Cordoba and Seville. The size of those cities at that time, is best shown by 

the analysis of urban centers in Europe in the period from 800-1400, based on which the 

city of Cordoba had 160,000 inhabitants in the year 800 (the largest was Constantinople 

with 300,000 inhabitants), and two centuries later they equaled the number of inhabitants 

- 450,000 [10]. The largest cultural significance in that period was given to the Mezquita 

mosque, an object in which the exchange of scientific knowledge and ideas was carried 

out. Even today, this ambient provides a remarkable impression on the viewer. As soon 

as you cross the Roman bridge over Guadalquivir, you come up to the walls of a large 

object whose function is difficult to determine. Only by entering into its interior, you see 

a small part of the beauty of this temple / mosque, which was built on the foundations of 

a church that previously stood there. It has been expanded three times and has become 

the largest mosque in the world, but its size is not the only thing that made it unique. First 

of all, it is a covered vault with more than 800 beautiful and richly decorated pillars of 

various shapes. It is also a mihrabb (a niche in the interior that faces the cave in Mecca) 

and represents the perfection of Islamic decorative artisticists, but above all, these are its 

structural elements (broken arch, counterfoils and gable vaults), which will later serve as 

an inspiration for the emergence Gothic architectural style. Given that Cordoba was then 
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one of the largest European cities, and the Cordoba caliphate one of the most advanced 

in the entire Islamic world, it is clear that this has become one of the most important 

points in intercultural dialogue between Europe and Africa, between Christianity and 

Islam. Mezquita then represented a kind of university, in which, under numerous stone 

arches or shade of orange trees (patio), translations of ancient philosophical texts took 

place, a dynamic intellectual debate took place among the greatest philosophers of that 

time, but also the most talented students were taught there. 

One of these philosophers will be Moses Maimonides, a "renaissance mind," which was 

said that "Moses (Abram) to Moses (Maimonides) did not have a similar Moses". He was 

a rabbi, he knew the principles of astronomy and mathematics, and worked as a physician 

in the 12th century. After the Berberic conquest of Andalusia (Almohadi), the persecution 

of non-Muslims began, so Christians and Jews had to choose a new status (conversion to 

Islam or exile). At the age of thirteen, he leaves his native Cordoba and starts a long 

wandering and a struggle for survival. For around ten years, he hid in southern Spain, 

where he wrote his first philosophical works, and then moved to Tunisia. He lived briefly 

in Fes, he was under the tremendous pressure of Almohadi, as well as most of his 

compatriots who converted to Islam. For the purpose of their encouragement and desire 

to save his community from complete disintegration, he wrote a fierce discussion of the 

" The Epistle to Yemen ", which emphasizes the importance of daily prayer, even in the 

Arabic language, and that the forcible acceptance of the second faith does not constitute 

a desecration of the divine name. In order to avoid execution, he escaped to the Holy Land 

(Erec Jisraeli), which he will have to abandon because of the terrorist crusade, and after 

coming to Fustat (Cairo), he will have a peaceful and very fruitful period in his life and 

work. In Alexandria he will study Aristotle's work, and out of urgency, he will begin to 

study the field of medicine. In this field, he achieved such success, that he received an 

invitation from the King Richard of the Lion Heart to be his personal doctor, but he 

declined the offer and moved to the court of Sultan Saladin. He became stubborn, 

achieving numerous political concessions for his compatriots, including the approval of 

the Jews to settle in the Holy Land. That meant more obligations, which he said: 

"Know my son, that in our difficult times, I do not consider, in any way, any honor or 

public position of happiness or honor; On the contrary, this is not only a small accident 

that can hit a man, but a great effort and burden that carries a lot of care and responsibility. 

The right man, who seriously strives for the bliss of the soul, takes care of his mental 

development and fulfillment of his moral duties and is kept away from the petty and low 

works of human vanity. Whoever wants to rule, it multiplies its worries and troubles" [7].  

In his opus, there are relatively few elements relating to geographic ideas, which concern 

certain cosmogonic performances and astrology, which he developed under the influence 

of Aristotle's teaching. Also, the undoubted contribution to the spread of geographical 

knowledge is his experience as a large passenger and polyglot, and in methodological 

terms, special attention is drawn to his logical thinking and belief in scientific 

experiments, which he predominantly expressed through medical work. From 

philosophical and religious works, more attention is drawn to three papers. The first is the 

"Commentary of Mishneh" in which he addressed the principles of biblical and Talmudic 

legislation and the basic principles of Judaism. The greatest value of this work is in the 

domain of major theological questions, and it refers to the thirteen religious principles 

each Jew must believe. The greatest glory to Maimonides brought the work of Mishneh 

Torah (The Hard Hand) in which he systematically described Jewish laws in the field of 

faith, family life and social relations, and brought together the organic whole of the 
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religious and legal decisions of the Talmud through philosophical observation and 

spiritual work. In the end, it is also a "The Guide for the Perplexed", which besides what 

it should "... enlightens a religious man who believes in the truth of our Holy Law, who 

consciously fulfills his moral and religious duties, and at the same time is successful in 

his philosophical studies ... it is an attempt to explain certain unclear figures that appear 

in prophecies, and they are not clearly marked as figures. Inattentive and superficial 

readers see them literally, not in the figurative sense. Even well-informed people are 

confused if they understand these passages in their literal meaning, but they are 

completely free of their doubts when we explain this picture or just hint that the terms are 

figurative. That's why I called this book The Guide for the Perplexed” [2]. 

The simplest summary of Maimonides’s teaching, in modern light, can be seen through 

the statement that "his ethics were based on faith in the freedom of man's will and his 

work. For him, Aristotle was the greatest philosopher, and he tried to bring faith into 

harmony with the principles of ancient philosophy. The Mishneh Torah is his most 

famous book, one of the more important works of Judaism from the Middle Ages, which 

explains in detail all Jewish beliefs, including those laws that apply only when the Holy 

Temple exists” [7]. 

 

CONCLUSION 

During the Middle Ages there was a break in the development of the geographical 

(philosophical) thinking, that begun in the ancient Greek period. Muslim geographers 

will, for pragmatic reasons, preserve and improve the elements of ancient geographical 

representations, as a framework for the development of medieval geographic thinking. 

The gates of knowledge, between the east and the west, will become Jerusalem, Cordoba 

and Palermo. They will, as some of the most advanced European cities of that time, create 

the most important works of the world's cultural heritage, as well as significant 

geographical works that will introduce more precision and brightness into the travelogue 

character of the geographical horizon. For expansion of geographical representations, it 

will be necessary to wait for Henry the Navigator (XV c.), who will bring much more 

systematic and organization into research trips, and to break with the cosmogonic-

cosmological representations of Aristotle's philosophy and Plato's geography, will be 

credited with Nikola Copernicus (XVI c.), the viceroy of the scientific revolution, and 

thus the establishment of assumption 
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ABSTRACT 

This article examines geographical and non-geographical problems and difficulties that 

landlocked developing countries coped in regional and global sphere to strength global 

market competition, with primarily focus on Republic of Macedonia.  

The landlocked countries are seen as "geographical handicap" or “victims of geography” 

are countries without sea access, insulated from beneficial flows of better transport, transit 

and trade accessibility to preferred location. 

Efficient transit transport is crucial for landlocked nations. Due to their lack of territorial 

access to seaports and the prohibitive cost of airfreight, landlocked countries have to rely 

on the transport of goods by land through one or more neighboring countries. Despite the 

unfavorable geographical location, landlocked developing countries have insufficiently 

developed transport infrastructure, but also face other non-geographical factors, such as 

unregulated foreign policy with neighboring countries, certain trade restrictions, 

unsatisfactory institutional infrastructure, absence from regional integration ties, political 

crisis etc. The additional costs incurred together with problems of distance, make imports 

more expensive and render exports less competitive, thus putting landlocked countries at 

a disadvantage in the global economy.  

Today, in this context, when access to global markets is a necessary than ever, the main 

question is how "landlocked countries" should optimize their transport policy up to date 

with all the global events and developments, to develop their market competitiveness and 

management chain procurement. 

 

Keywords: geographical handicap, landlocked, transit, transport policy, global market 

 

INTRODUCTION 

Recent decades have seen enormous and tectonic changes in the world. But, always all 

developments in the world are continuously linked to geography. World processes are the 

typically "geographical" colored. Geographic, cultural, and institutional proximity leads 

to special access, closer relationships, better information, powerful incentives, and other 

advantages in productivity and innovation that are difficult to transmit from a distance. 

Economic geography has changed at all spatial scales. Now more than ever before, the 

world economy becomes complex, knowledge based, and dynamic.  

While some developing nations continue to reap the rewards of globalization, a significant 

number of countries continue to lag behind. Among this group are the world’s 32 

landlocked developing countries (LLDCs), who find themselves structurally 

disadvantaged mainly due to geography and its attendant drawbacks. Yet LLDCs still 

face high trading costs and continue to have challenges in improving their 
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competitiveness. They continue to contend with the structural constraints such as the lack 

of productive capacities high commodity dependence together with the impact of the 

economic and financial crisis. [1] 

Today, in this context, when access to global markets is a necessary than ever, the main 

question is how "landlocked countries" should develop their transport policy up to date 

with all the global events and developments, to develop their market competitiveness and 

management chain procurement. 

According to Faye [2] Landlocked countries not only face the challenge of distance, but 

also the challenges that result from a dependence on passage through a sovereign transit 

country, one through which trade from a landlocked country must pass in order to access 

international shipping markets. While rivers were a more common form of trade transit 

in Smith’s time, the principle of dependence on neighbours applies equally to the more 

modern transport modes of roads and railways. Such dependence can take several forms, 

many of which are less deliberate than the power politics suggested by Smith. 

Furthermore, for the landlocked countries, problems of distance are substantially 

compounded by the need to cross international borders and by the inability to regulate the 

through transport process. As a result of these disabilities, the delivered costs of imports 

are higher, exports less competitive and attraction for foreign direct investment reduced.  

Gotcheva [3] argue that one of the most striking features of landlocked countries is their 

dual vulnerability; i.e. they are vulnerable on their own account and on account of being 

dependent on one or more transit countries.  Not only are they deprived of access to the 

sea but their neighbouring countries often have little interest in making the flow of goods 

across their borders easy for them. In fact, their neighbouring countries may additionally 

have economic or military incentives to block their access to the sea or transit through 

their territory.  

According UN report the annual GDP growth rate of the LLDCs is estimated to have 

decreased from 6.7% to 5.9% between 2010 and 2011. The highest GDP growth rate was 

recorded by Mongolia (17.3%) and Turkmenistan (14.7%) in 2011. The lowest GDP 

growth was recorded by Azerbaijan (1%) and Swaziland (1.3%). GDP is estimated to 

have further decelerated to 4.9% in 2012. The average GDP per capita for LLDCs in 2011 

was 1,414 in constant 2005 US$. The lowest GDP per capita was recorded by Burundi 

(US$ 186) and Ethiopia (US$ 270). The highest was recorded by Botswana (US$ 6,168) 

and Turkmenistan [4]. 

How to resolve this bitter problem. Consequently, the development gap between these 

countries and the rest of the world is widening. It is unquestionable that excessive transit 

costs have become more a significant barrier than tariffs. Whether the solution is just to 

improve the transport infrastructure. What about political issues neighbouring countries; 

way of attracting FDI; doing business, managing logistics activities, improve competitive 

amenities. 

 

LANDLOCKED PROBLEM SUCH AS INTERNATIONAL QUESTION 

Landlockedness refers to the geographical situation of a country without direct access to 

the sea, or landlocked countries, i.e. countries without direct coastal access to the sea and 

thus also to maritime trade, face very specific challenges. International law, including the 

1965 Convention on Transit Trade of Landloked States, has provided a framework around 

which may be constructed appropriate mechanism for overcoming the handicaps inherent 

in a Mediterranean location. These handicaps are shared by other developing countries in 
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varying degrees, but the combination of small size, povery, weakness and isolation makes 

the developing landloked states truly distinctive in the modern world. [5].  

Owing to geographic and other related attributes, landlocked developing countries are 

confronted with a range of special constraints that inhibit their full participation in the 

globalization process. Lack of access to the sea and remoteness from major international 

markets result in high transit costs, creating dreadful obstacles in importing and exporting 

goods, which itself puts its stamp on the overall level of living standards.To give 

appropriate emphasis to the continuing problems faced by landlocked and transit 

developing countries and the need to improve their transit transport systems, the General 

Assembly adopted resolution 56/180 of 21 December 2001 [6] on specific actions related 

to the particular needs and problems of landlocked developing countries, by which the 

Secretary-General was requested to convene an international ministerial meeting on 

transit transport cooperation.  

To fulfillment the goal and to overcome the gap starving the landlocked countries, by 

resolution 57/242, the General Assembly also requested the Secretary-General of the 

Conference to organize, in close cooperation with the regional commissions, a number of 

intergovernmental regional and subregional meetings as part of the preparatory process 

for the Ministerial Conference.  

The framework of recommendations and action plan were subsequently reviewed and 

endorsed by the Commission at its 59th session (first phase) on 24-25 April 2003 as the 

regional platform to be submitted to the International Ministerial Conference. The key 

issues contained in the action plan are summarized as follows:  

- Policy-related actions; 

- Improved coordination within and between countries; 

- Trade and transport facilitation; 

- Promoting competition in the provision of transit transport services; 

- Better monitoring; 

- Enhancing transit infrastructure; 

- Capacity-building and human resources development for transit transport:  

According to definition of Landlocked, there are 44 landlocked countries in the world. Of 

these, the United Nations lists 32 as landlocked developing countries that are lowand 

middle-income countries based on the World Bank country classification (henceforth 

referred to as landlocked developing countries, LLDCs) with a population of nearly 440 

million. [7] Based on the World Bank country classification, the LLDCs fall into the low, 

lower-middle and upper-middle income categories (Azerbaijan, Botswana, Kazakhstan, 

Serbia, Macedonia and Turkmenistan are the upper-middle income countries in the list of 

LLDCs). 

Despite the fact that the landlocked states have done worse as a result of their distinctive 

geographic handicape, some States in Western and Central Europe such as Switzerland, 

Austria, the Czech Republic, Hungary and Slovakia have some way to go to economic 

and social welfare.  

 

ECONOMIC ANALYSIS OF DISADVANTAGES  

BY LANDLOCKED COUNTRIES 

Efficient transit transport is crucial for landlocked nations. Due to their lack of territorial 

access to seaports and the prohibitive cost of airfreight, landlocked countries have to rely 

on the transport of goods by land through one or more neighboring countries. The 

additional costs incurred together with problems of distance, make imports more 
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expensive and render exports less competitive, thus putting landlocked countries at a 

disadvantage in the global economy. 

For most developing countries, transit transport is most heavily constrained by delays and 

costs incurred at border crossings. Time-consuming border crossing and customs 

procedures, complicated non-standard documentation, poor organization and a lack of 

skills in the transport sector are some of the major contributory factors. Overlapping 

obligations brought about by several bilateral, trilateral and subregional agreements, and 

the lack of a harmonized legal regime for transit transport, including arrangements for 

transit fees, further compound the complexity of the transit transport process. 

Unfortunately, consistent information isolating the causes of these constraints and 

quantifying the costs and time they add to the transit process, as well as their impact on 

the economies of landlocked countries, is not available to policy makers. Another factor 

leading to significant increases in the costs of transit transport for landlocked countries is 

the return of empty containers to points of origin, a reflection of the present imbalance in 

trade of landlocked countries and the lack of logistics facilities near borders. [8] Recent 

OECD research suggests that investment in physical infrastructure (high-speed rail links, 

airports, waterways and major efforts to improve road infrastructure) can boost long-term 

economic output by more than other types of investment. [9] 

Sach and Warner [10] argue whether a country's geography affects growth. Countries that 

are geographically isolated from world markets will face higher costs for all international 

activities, and may end up with a lower division of labor and lower output per capita. 

Landlocked countries, in particular, face very high costs of shipping, since they must pay 

road transport costs across at least one international boundary in addition to sea freight 

costs. Although air shipments can help overcome many of these problems, only certain 

goods can be economically shipped by air, and most countries still import and export the 

majority of goods by the sea.  

According the World Trade Report (2013) [11] transportation costs drive a wedge 

between origin and destination prices, so higher transportation costs will reduce the 

volume of trade. Furthermore, if transportation costs are charged on a per unit basis rather 

than simply proportionately to the price of the traded good, higher transportation costs 

will tend to decrease the share of low-quality goods and goods with low value-to-weight 

ratios in international trade. Declining transportation costs can increase the range of goods 

available for international commerce. For example, estimates from Latin American 

countries suggest that a 10 per cent decline in average transport costs would be associated 

with an expansion of more than 10 per cent in the number of products exported, and a 9 

per cent increase in the number of products imported. Transport costs are also time-

sensitive, and this has become more important with the rise of international supply chains, 

just-in-time inventory management and lean retailing. Lack of competition and bigger 

transport costs are limited factors for global market. Lack of competition in maritime 

transport means developing countries pay as much as 30 per cent more in freight charges 

and consequently have some 15 per cent less trade. Significant efficiency gains are likely 

to result from increased competition. In the case of air transport, studies of open skies 

agreements tend to find that they lead to reduced transport prices and increase cargo 

quantities. 

The consequence of the lack of access to the sea means that it is far more expensive to 

import essential items and export goods. It is estimated that the basic import and export 

costs of the landlocked developing countries are nearly twice those of their transit 

neighbours. On average, it costs $3,040 to export a standardized container of cargo from 
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a landlocked developing country, whereas their coastal neighbours spend around $1,268, 

according to data provided by the World Bank. Likewise, it costs a country like Burundi 

$3,643 to import a similar container of merchandise compared to its coastal neighbours 

in east Africa who pay only $1,567. While the the Almaty Programme of Action (APoA) 

has been successful in galvanizing global support for LLDCs in the areas of financial and 

technical assistance as well as macroeconomic policy development a disaggregated 

analysis reveals a different picture: progress is uneven, and the sustainability of the gains 

is not apparent. [12] 

The role of transport in decisions made by businesses on where to locate or relocate is a 

crucial element in our ability to assess the impact of our transport system on people's 

lives. The review notes that large-scale transport infrastructure policies are likely to be 

successful in supporting latent growth in under-developed regions, but is likely to be 

ineffective in stimulating new growth. Related to this issue is that transport is important 

in business relocation only when the decision to move has already been taken. [13] 

 

MACEDONIAN TRANSPORT HANDICAP AND  

CORE EUROPEAN MARKET ACCESS 

Republic of Macedonia is a landlocked country located in the south-central part of the Balkan 

Peninsula. Country area is 25.713 sq. km bordering with two EU member states: in the south - 

Greece and in the east - Bulgaria. The neighbor in the north is Serbia and Kosovo, and Albania in 

the west.  

The transport sector has a key role in the national economy. In addition, the Republic of 

Macedonia should take advantage of its position, because such as South-East European country, 

it is at intersection of routes to Balkans, Mediterranean and Caspian Region and Asia. Republic 

of Macedonia is promoting the concept of EU Neighborhood Policy into the transport field for 

better connection the EU with the neighboring countries and regions. External links include all 

direct links of the Country with neighboring countries, as they manifest the most direct relations 

as parts of the obligations to develop good neighbor relations and intensive exchange and 

cooperation with the surrounding.  

 

 

Figure 1. Distances from major destinations 
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The major transnational axes are those which contribute most to promote the international 

exchanges and traffic as well as to enable regional cooperation and integration. The 

South-Eastern axis which are passing through Republic of Macedonia, fully are covering 

the existing defined Corridor X and VIII. On the existing Corridor X, with a total length 

of 172 km, passing the country in North - South direction; at about 71% has been already 

finalized to modern highway standards and the remaining sections accounting 29% of the 

total being ready for tender procedures. [14] 

On the existing Corridor VIII, with a total length of 304 km, crossing the country from 

East to West, is less advanced in comparison to Corridor X. Only 36.3 % of the total 

length is already built to modern highway standards. Corridors VIII and X are expected 

to be ones of the impulses to generate economic development among countries of Western 

Balkans. In other hand, they also play a main role in domain the Economic and 

Environmental Programs in this regional policy. These corridors would be assisted by the 

establishment of set of multilateral principles and encourage the transfer of passenger and 

goods.  

The European Community is supporting the implementation of these projects to attain 

greater, efficient transport system whish reduce regional disparities and effective better 

balance between European countries. 

There is strong political commitment to the development of the regional transport 

networks is confirmed with the signing of the Memorandum for understanding of the 

development of the South-East Europe Core Regional Transport Network in June 2004.  

More recent efforts for defining the Core Regional Transport Network are made with in 

the future Treaty for Establishing a Transport Community between the EU and South-

East Europe Partners which should be in force by 2011.  

 

MACEDONIAN TRANSPORT AND TRADE POLICY  

AND VULNERABILITY OF LANDLOCKED POSITION  

One mode of transport is consistently predominant in transport and trade of passengers 

and goods. Road transport was the main mode of transport used for trade with European 

countries. The analysis of external trade shows that road transport was by far the most 

used mode of transport for trade. Тhe last decades road transport was the main mode of 

transport with participation for 93% of exports and 94% of imports by value (the same 

transport mode participate with 71% of export by volume and 72% of import by volume).  

Second mode of transport, rail transport accounted only between 10-25% by volume and 

between 2-10% by value. In 2014, rail transport participated in value export with 4.89%, 

and 1.94% in value import. The volume of goods exported from the R. Macedonia by rail 

between 2010 and 2014 increased, from 10.03% (2010 volume export) to 25.03% in 

export and from 12.66% (2010 volume import) to 17.32% volume import. 

Table 3: Modal split in Macedonian trade in terms of value-volume; export-import  
value export value import volume export volume import  

USA $ % USA $ % kg % kg % 

Rail 127,413,312 4.89 95,698,453 1.94 1,462,612,150 25.03 1,260,356,741 17.32 

Road 2,445,472,510 93.93 4,648,029,343 94.21 4,200,268,573 71.88 5,324,419,078 73.17 

Air 254,917 0.01 20,985,986 0.43 809,416 0.01 120,463,471 1.66 

Mail 2,313 0 280,824 0.01 19,549 0 2,462,215 0.03 

Pipeline 18,427,617 0.71 30,373,153 0.62 103,043,444 1.76 251,309,059 3.45 

Others 11,840,069 0.45 138,476,790 2.81 76,330,297 1.31 317,718,639 4.37  
2,603,410,738  4,933,844,549  5,843,083,430  7,276,729,202  
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The volume and value of export by air is 0.01%, mainly on account of the volume of 

goods traveling by air with EU-28, but because of the small volume of this trade, the 

participations is not as significant as it appears. By contrast, imports by air scope by 

0.43% (by value) and 1.66% (by volume) over the five years’ period, with EU-28 as the 

main trading partners. 

 

  

  
Figure 2: Modal split in Macedonian trade in terms of value-volume; export-import 

Source:[15]. 

The general conclusion from ever presented analyzes on the participation of individual 

types of transport in the total turnover of the Republic of Macedonia in the foreign 

exchange is the dominant share of road transport, and the second place share of rail 

transport, while other types of traffic such as air and combined transport, does not meet 

today's needs, considering their participation and importance as the countries with 

developed transportation systems. Imbalances and structural discrepancies in the 

transport system require overcoming this disadvantage. The fact that Macedonia is a 

landlocked an additional limiting factor in the development of maritime transport, which 

dominates the trade of EU countries, then, Serbia, Turkey, China, USA and Russia.  

It is evident that the share has grown over the decades: first, because over time Macedonia 

became more and more dependent on the EU in trade terms, substituting for the traditional 

lost eastern markets after gaining independence from Yugoslavia; second because the EU 

has been enlarging itself (mainly with the large wave of enlargement in 2004, 2007 and 

2013). 

The trade share with the EU amounts to about two thirds of the whole trade (61.4% of 

imports and 69.6% of exports with EU-28). Interestingly, an additional 12% to 25% of 

total trade is conducted with the other countries of the Western Balkan. Given that these 

countries are themselves very much dependent on the trade with the EU, it appears that 

in trade terms Macedonia is almost entirely dependent on the EU. To drive growth, 

Macedonia remains heavily reliant on external factors, especially trade with Germany, 

which now takes over 40% of Macedonian goods exports, where volume share with 

35.8% in export, and 10.5% in import of goods, and followed by. [16] 
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The problem can be compounded with interstate political relations. When analyzing 

countries with which Macedonia has the highest trade (Germany, Great Britain, Greece, 

Serbia and Bulgaria) [17], it can be concluded that the strategic interest of our country's 

transport Nord-South axis, via which the communication to these markets.  

For the Republic of Macedonia, as a landlocked country, there are still fresh memories of 

problems related to blockades imposed on or from neighboring countries.  

Тrade and transit sanctions against Serbia introduced the summer of 1992 from United 

Nations (UN), that our country was obliged to implement it and apply, and by the closure 

of its southern border by Greece which deprive it of its access to Salonika (the Republic 

of Macedonia's closest and most economic outlet to the sea). Greece initially did not 

recognise the country name and because of that imposed a trade embargo on Macedonia. 

 

 
Figure 3. Alternative routes of Macedonia in time of sanctions 

Source: Own illustrations, graphics ©2018 Google maps 

The embargo, which lasted until 1995, was particularly damaging for the Macedonian 

economy; as a landlocked country, it is dependent on access to Greek ports. Given the 

importance of Serbia as a transport corridor to the countries of Western and Central 

Europe, these measures caused significant problems due to the transport by road of big 

volume stock and perishable goods. Macedonia had its products forward through 

alternative routes, which significantly increased transport costs. Here we can mention and 

other reasons, such as: poor realization of export in terms of import quotas, 

disorganization of the supply of our exports, inadequate sorted and weak competitive 

ability of the Macedonian production, certain import barriers and implementation of 

numerous mechanisms for restricting imports etc. 

International law refers to the principle of free transit, so the problem if abstract political 

aspect depends on the construction of the road, railway and other transport connections 

and effective transportation costs. The long-term orientation towards the four 

geographical directions, and to all the surrounding marine ports is necessary and 

represents our continued interest and commitment. 

Traffic at the main border crossing point Evzoni (Greece border line with Republic of 

Macedonia), in the past period is interrupted on frequent blockages caused by Greek 
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unions (especially rail), the protests by Greek farmers, as well as the wave of refugees 

from the Syria, Iraq and other war and economic torn countries from Middle East and 

Africa. 

According the considerations from National Transport Strategy, the prime strategic 

improvements concerning regional core network Macedonian authorities must be given 

on construction of new Railways sections as part of Corridor VIII - with a length of about 

62.6 km from Kicevo to the border with Republic of Albania, as part of Corridor VIII. 

The construction of the western part the railway Corridor 8 on the territory of the Republic 

of Macedonia, will provide rail access to the ports of Durres and Vlora. Next main task 

is completion the eastern railway section Kumanovo – border with the Republic of 

Bulgaria. Further dynamics of completion of the railway line from Kumanovo to the 

border with Bulgaria, as well as the construction of the railway line Kicevo – Struga – 

border with Albania, will depend on the availability of favorable foreign financial 

support.[18] 

In Strategic geo-political priority Macedonia must dissolve and eliminate decades’ 

problems with geographical handicap and blockades with Transport Policies and 

Programmes which should reflect the interaction between different modes of transport 

with objective-based strategies aimed at providing balanced cost-effective solutions to 

transport problems. 

To attain better global trade position The Republic of Macedonia must strength strategic 

transport and foreign policy components: (i) the civil works component would improve 

the country's access to the ports of Bulgaria and Albania through the rehabilitation and 

upgrading of about 60 km of the East-West Corridor; (ii) the transit facilitation component 

will fund technical assistance and equipment for the development and implementation of 

a modem customs system and the improvement of transit times; and (iii) the institutional 

strengthening component helped with EU transport institutions will fund technical 

assistance and training in the area of economic evaluation of different road interventions 

and life-cost planning for pavement management; (iv) to resolve three decades Greece’s 

problem with name and reinforce integration processes in EU and NATO.  

 

CONCLUSION 

This paper has given an overview of the performance of the landlocked developing 

economies with special overview of the Republic of Macedonia. Often disadvantage 

features of landlocked countries is their dual vulnerability; i.e. they are vulnerable on their 

own handicap and on account of being dependent on one or more transit countries.  Not 

only are they deprived of access to the sea, but their neighboring countries often have 

little interest in making the flow of goods across their borders easy for them. In fact, their 

neighboring countries may additionally have economic or military incentives to block 

their access to the sea or transit through their territory. 

Geographical Factors and transport infrastructure are two of the key determinants that 

influence international competitiveness in every country. The transport infrastructure is 

the bloodstream of every country, but quality of such infrastructure and how widespread 

is it, play an increasingly key role in attract FDI and design of business strategy on 

competitive sharing of the international market. Many analysis and research highlight that 

infrastructure investment needs to be effectively targeted to maximize overall economic 

benefits. In addition to making sound decisions on projects, this also depends on having 

appropriate regulations and price signals in infrastructure markets. 
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It must move in step with the implementation of these programmes and respond with 

vitality and responsibility to the changes taking place in society. We must all 

acknowledge that, in many respects, our quality of life depends on the success of our 

transport policy. 

As we have seen hereinbefore main task and priority for Macedonian geo-political 

strategy is overcoming the incoherence by rail transport infrastructure through Bulgaria 

to the Black Sea, or through Albania to the Adriatic port of Durres puts it in a very 

unfavorable position Republic of Macedonia and as soon as possible Republic of 

Macedonia must resolve the main problem with the lack of alternative rail connections.  
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ABSTRACT 

The importance of tourism in the development of local economy is a major concern of 

decision-makers, as well as the scientific world, tourism making a significant contribution 

to the sustainable development of the local economy. The study aims to identify adaptive 

patterns of tourist resorts from Romania, in accordance with the Decision no. 107 of 2018 

approving the attestation of some localities or parts of localities as tourist resorts of 

national or local interest. The methodology consists of a series of statistical data analyzes 

for a period of 17 years, 2000-2016, which contains, at the level of territorial 

administrative unit, the evolution of two economic indicators considered relevant to the 

study, turnover and profit. This database was used in cartographic representations, to 

show the share of tourism from the two above-mentioned economic indicators, reported 

over the last year of analysis, as well as for graphical representations. The results obtained 

from the analyzes show different reporting patterns in which all tourist resorts from 

Romania fall, depending on the share of tourism in the development of the local economy. 

 

Keywords: tourist resorts, local economy, structural dynamics 

 

INTRODUCTION 

Considered the largest industry in the world, a "driving force" of economic growth, of 

inclusive development and environmental sustainability [1], tourism represents more than 

one third of the total value of global trade in services [2]. 

 Most regional tourism plans and policies are based on the idea that tourism is a 

development option that is desirable for communities [3], as it causes both direct and 

indirect, positive effects on the economy and the well-being of communities [4], [5], [6], 

[7], [8], [9], [10], [11]. In the latter part of the 20th century, tourism has become an 

important sector of economic activity and will continue to grow in the years to come, 

leading to a diversification of tourism products and destinations [12]. The benefits of 

tourism can fit on a large scale and can extend to benefits for the economy, social life for 

people living in destinations as well as personal benefits for tourists. 

Considering the potential contribution of general economic recovery, tourism is 

approached as one of the priority sectors of the Romanian economy [13], [14]. which led 

to more and more complex scientific approaches to the role of this sector in the structural 

dynamics of the local economy. 
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The chosen approach allows to discover new elements regarding the role of tourism in 

the development of local economies in the tourist resorts from Romania and will also lead 

to the completion of the existing studies [15], [16], [17]. 

 

METHODOLOGY 

The study is based on the development of an economic database at the territorial 

administrative unit level, for the entire number of tourist resorts from Romania, for two 

economic indicators considered relevant to our study, turnover and profit. The next step 

was to create cartographic representations, both for the distribution of the share of 

turnover from tourism sector in the total turnover at the level of the resorts, and for the 

distribution of the share of profit from tourism sector in total profit, all being reported in 

the last year of the analysis, 2016. In addition to cartographic representations, graphic 

representations have also been made, to led to a better understanding of the distribution 

of the tourism share in tourist resorts. 

It is worth mentioning that although there are 108 tourist resorts in Romania, according 

to the Decision no. 107 of 2018, in the cartographic representations that will be analyzed, 

there are only 98 resorts, because: Băile Felix and 1 Mai; Crivaia and Semenic; North 

Eforie and South Eforie; Mangalia, Cap Aurora, Jupiter, Neptun-Olimp, Saturn and 

Venus; Predeal, Pârâul Rece and Timișul de Sus, share the same territorial administrative 

unit. 

 

RESULTS 

Distribution of the share of turnover from tourism sector from total turnover in 

tourist resorts from Romania. 

Turnover is considered to be a fundamental indicator of the volume of activity of a tourist 

resort, and is obviously always taken into account when evaluating a resort. At the level 

of tourist resorts from Romania, the share of tourism turnover in 2016 was divided into 

three main categories. In Fig. 1, that illustrate the distribution of this economic indicator 

in the tourism sector at the level of tourist resorts from Romania, there is a predominance 

of tourism systems that in 2016 had a share of turnover less than 10%. In these resorts, 

tourism is not the main activity and source of income, the tourist resources at their level 

are insufficient for their development, the vast majority relying on areas of activity such 

as retail trade, wholesale trade or land transport and pipeline transport. The second 

category is between 10% and 30% and is represented by those resorts where tourism is a 

complementary activity. Last category is where tourism has an important part in their 

economic activity, where the vast majority of revenues are based on the tourism sector. 

For a better understanding of the evolution of the turnover in the first year of our analysis, 

2000, up to the year represented on the map, we produced a series of graphs divided into 

the three categories, with examples of resorts in each category. 
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1.Albac, 2. Albeștii de Muscel, 3. Amara, 4. Arieșeni, 5. Azuga, 6. Baia de Fier, 7. Băile Băița, 8. Băile Felix/1 

Mai, 9. Băile Govora, 10. Băile Herculane, 11. Băile Homorod, 12. Băile Olănești, 13. Băile Turda, 14. Băile 

Tușnad, 15. Bălțătești, 16. Balvanyos, 17. Bazna, 18. Boghiș, 19. Borșa, 20. Borsec, 21. Bran, 22. Breaza, 23. 

Bușteni, 24. Buziaș, 25. Cacica, 26. Calacea, 27. Călimănești-Căciulata, 28. Câmpulung-Moldovenesc, 29. Cheia, 

30. Colibița, 31. Costinești, 32. Covasna, 33. Crivaia/Semenic, 34. Dâmbovicioara, 35. Dorna Candrenilor, 36. 

Durău, 37. Eforie (North and South), 38. Geoagiu-Băi, 39. Gura Humorului, 40. Harghita-Băi, 41. Horezu, 42. 

Izvorul Mureșului, 43. Lacul Roșu, 44. Lacul Sărat, 45. Lipova, 46. Mamaia, 47. Mangalia (Cap Aurora, Jupiter, 

Neptun-Olimp, Saturn, Venus), 48. Moieciu, 49. Moisei, 50. Moneasa, 51. Negrești-Oaș, 52. Ocna Sibiului, 53. 

Ocna Șugatag, 54. Oncești, 55. Păltiniș, 56. Poiana Brașov, 57. Poiana Stampei, 58. Pojorâta, 59. Praid, 60. 

Predeal/Pârâul Rece/Timișul de Sus, 61. Pucioasa, 62. Râșnov, 63. Săcelu, 64. Sângeorgiu de Mureș, 65. 

Sângeorz-Băi, 66. Sărata-Monteoru, 67. Secu, 68. Sinaia, 69. Slănic (Prahova), 70. Slănic Moldova, 71. Snagov, 

72. Solca, 73. Sovata, 74. Soveja, 75. Stâna de Vale, 76. Straja, 77. Sucevița, 78. Târgu-Neamț, 79. Târgu-Ocna, 

80. Tașnad, 81. Techirghiol, 82. Tinca, 83. Trei Ape, 84. Vălenii de Munte, 85. Vața de Jos, 86. Vatra Dornei, 87. 

Vișeu de Sus, 88. Voineasa, 89. Băile Banffy Area, 90. Băile Ocna Dej Area, 91. Fântânele Area, 92. Mamaia 

North Area, 93. Moinești Băi Area, 94. Muntele Băișorii Area, 95. Parâng-Petroșani Area, 96. Peștera-Padina 

Area, 97. Șuior-Baia Sprie Area, 98. Tourist Area of Piatra-Neamț 
 

Figure 1.  Distribution of the share of turnover from tourist resorts from Romania in 2016 

a. The category between 0% - 10% 

The category with the lowest values of turnover in the tourism sector, between 0% and 

10% (Fig. 2) is that where a large number of resorts fall, more exactly 71, and are largely 

concentrated in the North-West, North-East, Center and South-East of Romania. As 

examples of resorts of this category we have the Vișeul de Sus resort, which has seen a 

major increase since 2013 due to the areas of activity of hotels and other similar 

accommodation facilities and other services of booking and tourist assistance, Praid, 

where the share of this indicator in the tourism sector declined significantly from 2000 to 

2016 and Costinești where the decrease in the turnover of its tourism sector was 

continuous throughout the analyzed period. 

It should be mentioned that, in 2016, the number of 9 tourist resorts had the turnover in 

tourism equal to 0 (Băile Govora, Breaza, Poiana Stampei, Săcelu, Tinca, Fântânele Area, 

Moisei, Negreşti-Oaş and Calacea). 
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A. B. C. 

  Figure 2. Evolution of turnover for resorts ranging from 0% to 10%  

(A. Vișeul de Sus, B. Praid, C. Costinești) 

b. The category between >10% and 30% 

The second category, with a significantly lower number of resorts than the one previously 

analyzed (17 tourist resorts) is where the turnover of the tourism sector is between 10% 

and 30% (Fig. 3), being the category where tourism participates with a significant share 

of turnover alongside other fields of activity in the local economy. As examples of stations 

ranked among these values we have Slănic Moldova, Muntele Băișorii Area, with a 

significant increase due to accommodation facilities for holidays and short-term periods 

and the Băile Herculane resort, which showed significant decreases of turnover in the 

tourism sector, especially in hotels and other similar accommodation. 

 

   

A.  B.  C.  

Figure 3. Evolution of turnover for resorts ranging from >10% to 30%  

(A. Slănic Moldova, B. Muntele Băișorii Area, C. Băile Herculane) 

c. The category between >30% and 54% 

The last category, the one with the highest values of the share of turnover from tourism, 

has the smallest number of resorts (10) and their concentration can be observed especially 

in the development regions of the South and the Center. Although they are ranked in the 

category with the highest values of the share of turnover from tourism, the analyzed 

resorts, Călimăneşti-Căciulata, Slănic Prahova and Băile Tusnad (Fig. 4), had significant 

decreases since 2000 until the last year of analysis, the one represented on the map. 

The last resort, represented graphically, is the resort that holds the largest share of 

turnover from tourism, from the total number of tourist resorts in 2016. 
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A. B. C. 

Figure 4. Evolution of turnover for resorts ranging from >30% to 54%  

(A. Călimănești-Căciulata, B. Slănic Prahova, C. Băile Tușnad) 

Distribution of the share of profit from tourism sector    

from total profit in tourist resorts from Romania. 

The mobile of economic activity in the market economy and the fourth form of 

fundamental income, profit is defined as the gain from an economic activity, action or 

economic operation. It provides an important indication of the economic situation of 

tourist resorts from Romania and is also the first figure taken into account by potential 

investors. 

 
1.Albac, 2. Albeștii de Muscel, 3. Amara, 4. Arieșeni, 5. Azuga, 6. Baia de Fier, 7. Băile Băița, 8. Băile Felix/1 Mai, 9. Băile 
Govora, 10. Băile Herculane, 11. Băile Homorod, 12. Băile Olănești, 13. Băile Turda, 14. Băile Tușnad, 15. Bălțătești, 16. 
Balvanyos, 17. Bazna, 18. Boghiș, 19. Borșa, 20. Borsec, 21. Bran, 22. Breaza, 23. Bușteni, 24. Buziaș, 25. Cacica, 26. Calacea, 
27. Călimănești-Căciulata, 28. Câmpulung-Moldovenesc, 29. Cheia, 30. Colibița, 31. Costinești, 32. Covasna, 33. 
Crivaia/Semenic, 34. Dâmbovicioara, 35. Dorna Candrenilor, 36. Durău, 37. Eforie (North and South), 38. Geoagiu-Băi, 39. Gura 
Humorului, 40. Harghita-Băi, 41. Horezu, 42. Izvorul Mureșului, 43. Lacul Roșu, 44. Lacul Sărat, 45. Lipova, 46. Mamaia, 47. 
Mangalia (Cap Aurora, Jupiter, Neptun-Olimp, Saturn, Venus), 48. Moieciu, 49. Moisei, 50. Moneasa, 51. Negrești-Oaș, 52. Ocna 
Sibiului, 53. Ocna Șugatag, 54. Oncești, 55. Păltiniș, 56. Poiana Brașov, 57. Poiana Stampei, 58. Pojorâta, 59. Praid, 60. 
Predeal/Pârâul Rece/Timișul de Sus, 61. Pucioasa, 62. Râșnov, 63. Săcelu, 64. Sângeorgiu de Mureș, 65. Sângeorz-Băi, 66. Sărata-
Monteoru, 67. Secu, 68. Sinaia, 69. Slănic (Prahova), 70. Slănic Moldova, 71. Snagov, 72. Solca, 73. Sovata, 74. Soveja, 75. Stâna 
de Vale, 76. Straja, 77. Sucevița, 78. Târgu-Neamț, 79. Târgu-Ocna, 80. Tașnad, 81. Techirghiol, 82. Tinca, 83. Trei Ape, 84. 
Vălenii de Munte, 85. Vața de Jos, 86. Vatra Dornei, 87. Vișeu de Sus, 88. Voineasa, 89. Băile Banffy Area, 90. Băile Ocna Dej 
Area, 91. Fântânele Area, 92. Mamaia North Area, 93. Moinești Băi Area, 94. Muntele Băișorii Area, 95. Parâng-Petroșani Area, 
96. Peștera-Padina Area, 97. Șuior-Baia Sprie Area, 98. Tourist Area of Piatra-Neamț 

 

Figure 5. Distribution of the share of profit from tourist resorts from Romania in 2016 
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a. The category between 0% and 10% 

The category with the lowest shares of profit in the tourism sector includes, the highest 

number of resorts, 66 resorts, more than half of them. Even though Amara resort is one 

of the most famous and old resorts from Romania, its profitability is very small, as the 

vast majority of tourists who choose this resort are of the third age and they do so through 

the treatment and rest tickets offered by the National House of Public Pensions (Fig. 6 ). 

Although in the period 2000-2002, Busteni resort recorded significant profits from 

tourism, over the years there have been major downs especially in the field of hotels and 

other similar accommodation. Thus, from a 36% share of tourism profit, reaches only 8% 

in 2016, decrease due to the development of distinct economic activities distinct from 

tourism (industry). In Cheia resort, things are a bit different, the share of tourism's profit 

over the period under review is rising, reaching a peak in 2015, and in 2016 the value 

drops to 9.9%. 

 

   

A B. C. 

Figure 6. Evolution of profit for resorts ranging from 0% to 10%  

(A. Amara, B. Bușteni, C. Cheia) 
 

b. The category between >10% and 30% 
In the second category, there are 20 number of resorts, where the tourism sector has an 
important part in their local economy but not the main one, this being complementary. As 
examples of resorts between these values we have Slănic Prahova, Muntele Băișorii Area 
and the well-known Băile Herculane resort (Fig. 7). If the trend line for the first two 
resorts shows an ascending evolution, in the case of Băile Herculane this is constant, 
showing a fluctuating trend. Among the causes of this drastic decline is the closure of 
seasonal accommodation facilities such as Dacia and Domogled. It is well known that 
this resort is one of the extremes, the only rescue being private investment that builds new 
accommodation units, with those of the local government. 
 

   

A.  B. C. 

Figure 7. Evolution of profit for resorts ranging from >10% to 30%  

(A. Slănic Prahova, Muntele Băișorii Area, C. Băile Herculane) 
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c. The category between >30% and 66% 

In the last category where the highest values of the share of profit from tourism are 

included, there is a low number of resorts, only 12. In these resorts, the tourism sector is 

predominant, ie revenues are mainly based on this sector. Although there are large 

fluctuations in their evolution, the Trei Ape, Bran and Slănic Moldova resorts have a 

growing trend line, showing values of the share of profit in the last year of the analysis of 

62%, 64% and 66% (Fig. 8). 

 

   

A. B. C. 

Figure 8. Evolution of profit for resorts ranging from >30% to 66%  

(A. Trei Ape, B. Bran, C. Slănic Moldova) 

CONCLUSIONS 

The analyzes show that the status of tourist resort is not necessarily the result of tourism 

predominance, but there are other activities that support the local development of 

territorial systems, even though at first sight tourism seems to be the main economic 

activity [18]. In the vast majority of tourist resorts from Romania, both in terms of 

turnover and profit, tourism is an almost insignificant activity, its contribution being 

reduced to their local economy, being supported by other areas of activity than tourism, 

industry or commerce. With a share ranging from 10% to 30%, there are those resorts 

where tourism is an important but not the main economic activity, where, along with other 

activities, it supports the economic part of these systems with tourist functionality. Last 

but not least, are those resorts where tourism is the main economic activity (Călimăneşti-

Căciulata, Moneasa, Solca, Băile Tuşnad). 

In conclusion, we can say that tourism at the level of tourist resorts from Romania 

represents an additional economic activity, whose dynamics is in a strong relationship 

with the overall economic profile. Only in some territorial systems, tourism is the basis 

for economic activities, those systems where the main income profile comes from tourism 

activities [18]. 
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ABSTRACT 

More and more people are living in the European Union beyond its borders. Some of them 

are looking for a better future. Others are chased by military action, political persecution, 

or natural disaster. The increasing migratory pressure creates a need to redirect significant 

financial and organizational resources to address the situation. The lack of prospect of 

lasting stability in the source countries determines the continuation of this trend, with 

limited capacity of institutions to secure the processes. In this regard, the expected 

increase in migrants in our territory creates direct risks for a humanitarian crisis. 

Regarding legal immigration, at a political level, Europe can speak of a generally positive 

attitude, leading also to a number of concrete initiatives. There are laws that allow 

immigrants, after working for at least a year, to come together with their families. Persons 

who have been legally resident for five years in the EU may be granted a long-stay permit, 

which allows them to pass on a higher level of qualification or to work in another Member 

State of the Union. Due to the economic crisis, the situation of immigrants in Europe at 

this time is particularly difficult. One of the most frequent reasons for immigration is the 

demand for employment, but as employers usually dismiss first employees and workers, 

the most severe consequences of the economic downturn are felt by immigrants, 

especially in the countries hardest hit by the crisis. 

 

Keywords: migration, economic crisis, migrants 

 

INTRODUCTION 

Migrations have played a very important role in the development of Mankind. Their main 

function has always been to ensure people's mobility and effective territorial disposition 

in terms of their ability to live and work. Migrations have also contributed to the rational 

use of labor, human and natural resources in a given territory. Migrations are often 

associated with improving the educational and qualification structure of the population, 

increasing its cultural level, but also with the increase in its needs and the expansion of 

the domestic and foreign markets [2]. 

More and more people are living in the European Union beyond its borders. Some of them 

are looking for a better future. Others are chased by military action, political persecution, 

or natural disaster. This makes the theme of "migrants" a leader in the political agenda of 

many Member States. On the scale of the problem and the challenges it poses to the EU 

Member States, there are numerous testimonies to which I will draw attention in the next 

chapters of this paper. The situation of economies existing in post-crisis environment, the 

lack of well-developed policies, the shock of admission of the foreigner, the large size of 

immigration flows, whether they are migrant job seekers, refugees or asylum seekers, 

pose a threat to the security of the Union and the national security of our country. 
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MATERIALS AND METHODS 

The current study of migration, is based on 6 basic principles: realism - realistic goals 

must be formulated in threats and risks to european union security related to migration; 

comprehensiveness - In the case of migration planning and security, consultations must 

be national, sectoral and regional; sustainability - migration dicisions should not include 

tasks, events and specific activities, the solving of which has an isolated campaign 

character, with a short-term and rapid "dulling" over time effect on the implementation 

of the formulated goals in the strategy; transparency - All strategic documents of 

government / local government and all opinions expressed by participants in the planning 

process should be publicly available; continuity - security planning should not start "from 

scratch" - continuity with the planning of the territory as a whole must be ensured; to have 

a connection with the other strategic documents in the respective territory; partnership 

and equality - Strategic planning for migration security  should be the result of joint efforts 

of many stakeholders (representatives of state and municipal authorities  and the non-

governmental sector). 

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.   

 

RESULTS AND  DISCUSSION 

The word „migration“ has a Latin origin of „migratio“, which means resettlement. Today, 

migration is understood to mean the transfer of people across a certain border (settlement 

state) for a longer period of time but with a mandatory change of residence for these 

people for a certain time or permanently. According to Brian Goodal, migration is a 

permanent or inconsistent change of people's domicile. According to the Geographical 

Geographical Survey (1994), migrations represent relocations of people from one place 

to another, crossing a statistically defined border (state, district, settlement, regional, etc.) 

and changing residence for a certain period or forever. According to IOM, „migration“  

is the movement of a person or group of persons, either via an international border or 

within a single country. This is the movement of the population, covering all types of 

movement of people, regardless of its duration, composition and reasons. It includes the 

migration of refugees, displaced persons, economic migrants, as well as persons moving 

for other purposes, including for the purpose of family reunification [8]. Regarding the 

concept of „migration“, UNESCO gives the following definition - this is the crossing of 

the border of a political or administrative unit for a certain minimum period of time. It 

includes the movement of refugees, displaced persons and economic migrants. Internal 

migration refers to the transition from one area (province, district or municipality) to 

another within a single country. International migration is a territorial movement of 

people between national nations. Two forms of resettlement can be excluded from this 

broad definition: firstly, a territorial movement that does not lead to a change in 

community relations and therefore remains largely irrelevant to the individual and to 

society, such as tourism ; second, relocation in which individuals or groups affected by it 

are only passive objects and not active traffic agents, such as the organized transfer of 

refugees from their countries of origin, to a safe place. According to UNESCO, the term 

„migrant“ can be understood as "any person who lives temporarily or permanently in a 
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country where he or she is not born and has acquired some significant social connections 

with that country". However, this definition may be too narrow, as some state policies 

treat some people as migrants even when he / she is born in the country. 

The increasing migratory pressure creates a need to redirect significant financial and 

organizational resources to address the situation. The lack of prospect of lasting stability 

in the source countries determines the continuation of this trend, with limited capacity of 

institutions to secure the processes. In this regard, the expected increase in migrants in 

our territory creates direct risks for a humanitarian crisis. At the same time, the 

maintenance of a large number of asylum seekers who have been granted asylum and 

requiring foreigners requires considerable financial resources, which are not planned and 

redirected from other spheres that are sensitive to the Bulgarian society. This creates 

conditions for tension among certain social groups. The increase in persons seeking and 

receiving protection is causing additional pressure on the social security and healthcare 

system, which are in a chronic financial deficit. Modern migratory processes and their 

consequences have rightly become one of the central areas of current policy in the 

European Union. For centuries, Europe itself has been a continent of emigrants, with the 

inhabitants of European countries colonizing vast areas of the world, seeking wealth, 

freedom and peace. Nowadays, the trend is reversed: in the age of globalization, the Old 

Continent has become the ultimate goal of migratory processes unknown until now, in 

scale and intensity. The availability of highly educated, skilled and unoccupied work 

resources is an important factor in reducing finance to prepare and stimulate immigration 

in a given workforce [5].  The classic "Push-and-Pull" model here is easy to apply here: 

on the one hand, factors such as poverty, lack of prospects, overcrowding, wars of 

repression, natural upheaval, etc. motivate residents of underdeveloped or developing 

countries to emigrate to seek new life elsewhere. On the other hand, Europe suffers from 

a marked aging population and a lack of skilled workers. These processes call into 

question the hitherto accepted implications: the welfare state, the welfare and the 

competitiveness of European economies globally. In order to be able to support them, the 

EU needs serious human resources, but it can not afford it alone. In this sense, it can be 

said that the migration processes to the Union, even with a superficial view of the 

problem, are a non-alternate phenomenon which, to a large extent, is already shaping the 

future of our continent. In order to be able to capture the role of European policy in this 

process, and even more so in order to outline its priorities, more in-depth analyzes on this 

subject are needed because of the scale and complexity of migratory processes geared to 

Europe. Migration is a topic that is one of the major in the era of globalization, and this 

makes it a challenge requiring conceptual solutions at all levels, from strategic to local. 

In this sense, the EU is unlikely to be able to put all aspects of migration under control. It 

would be more realistic, through moderate control, to derive maximum benefit from it, 

avoiding its negatives. Migration policies during different historical periods are motivated 

by relevant political, economic and social circumstances. The worst migratory waves 

have been caused by world and regional wars. The salvation of human life, family and 

children has always been at the heart of the evolution of migration phenomena. Migration 

policy is a relatively new part of the field of migration [1]. 

To be able to cope with this difficulty, the EU must develop long-term plans that take 

account of current developments in the Member States. But they are not pink: most 

European countries are forced to struggle with more drastic demographic declines, 

although some are subject to lasting waves of migration. It is expected, for example, by 

2060, to reduce the population of Germany from 82 to 65 million inhabitants, while 
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maintaining the current migration rates for the country. One woman counts 1.6 children, 

with a minimum of 2.1 for maintaining natural growth. As a comparison, some countries 

in Africa, which have a doubling rate below 30 years, can be compared. There are 495 

million people living in the EU in 2008, with a ratio of 4 to 1 employees this year. In 

2060, however, it is expected to drop to 2 in 1. This puts politicians in a seemingly 

impossible task: supports the functioning of countries where people are already 

exhausted. Only by 2020 European economies will need an additional 16 million skilled 

workers [9]. Yes, for sure, migration is a major part of the solution. But is it the only one? 

How can we explain the fact that there is mass unemployment in countries with strong 

migratory flows, although European Member States rely on migrants in the primary (IT 

experts, doctors, medical staff) and the secondary (servicing professions that citizens of 

" Old Europe "do not want to perform) labor sectors? A typical example of this is Spain 

- there has been an increase in the number of migrants by 194% (up to 4.8 million) over 

the period 2000-2005, despite the prolonged period of the first decade of the 20th century 

and dramatically deepened since the beginning of the financial crisis economic recession, 

the consequences of which are over 4 million unemployed (youth unemployment reaches 

even 50%). For the same period in Italy, the number of migrants increased by 54% to 2.5 

million. Former Italian Foreign Minister Franco Frattini will be remembered with his 

appeal for a solid redistribution of migrants between member states so that his country 

can rest. A general trend in the EU is for businesses to call for loosening of regulations 

allowing foreigners to settle in the territory of the Union, while certain political circles as 

well as the public express concerns about the loss of national identity and jobs. Obviously, 

migration is ambiguous, even a polarizing and controversial process. Bindings and 

players involved cover all social strata and interest groups, so an in-depth approach is 

needed in defining different types of migration. From the point of view of the interests of 

the EU (and its strategy), it is most reasonable to divide the migrants according to their 

qualifications to high, medium and unskilled, as well as legal and illegal. Below I will try 

to outline the policy towards each of these categories. In 2007, there are 18.5 million 

people in the EU. "third parties". This is 4% of the total population. However, this does 

not include those who have already received European citizenship. The three most 

numerous migrant ethnicities in the EU are the Turks (2.3 million), the Moroccans (1.7 

million) and the Albanians (0.8 million). A total of 9 million EU citizens use their right 

to freedom of movement and reside in another Member State. The number of asylum 

seekers has dropped to 200,000 people - a kind of bottom compared to previous years. 

The EU's migration balance for 2010 is positive: the settlers are 1.75 million more than 

the displaced (this method, however, puts refugees and students on the same plane). The 

number of illegal immigrants in the EU is estimated at 4.5 million, although it is likely to 

be significantly higher. To this is added the fact that, with the accession of the countries 

of the former Eastern Bloc in the Union, certain migratory problems with clear social 

dimensions are formally concealed from the right of free movement, but in practice they 

are still on the agenda and even deepened. A recent example is the controversy in 2012 

about the camps of Bulgarian and Romanian Roma in France, where European mobility 

and nomadic ways of life collide in an impressive way. 

Regarding legal immigration, at a political level, Europe can speak of a generally positive 

attitude, leading also to a number of concrete initiatives. There are laws that allow 

immigrants, after working for at least a year, to come together with their families. Persons 

who have been legally resident for five years in the EU may be granted a long-stay permit, 

which allows them to pass on a higher level of qualification or to work in another Member 
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State of the Union. Other regulatory acts concern the introduction of pan-European 

reception criteria for students and researchers. Particular attention is paid to the so-called 

a "blue card", which is an accelerated procedure for admission to the labor market of a 

particular Member State of highly qualified professionals on particularly favorable 

conditions of stay, including the granting of a work permit throughout the EU after a 

period of two years. In a more interconnected, globalized world, new concepts are 

emerging as an alternative to past migratory phenomena. Among them, it is worth 

mentioning "circulating migration" (stay of foreign labor for a certain time, then return to 

the country of origin and application of the acquired competencies and knowledge there), 

the concept of "social transfers" (transfer of Western values and working culture in the 

home country of migrants), and "brain circulation" instead of the traditional "brain drain". 

Account is also taken of the option, with a view to the integration process, to interact 

more closely with the immigrant networks established in the host countries, which until 

recently were considered dangerous and formed parallel cultural societies. On the other 

hand, the EU has set itself the priority task of countering illegal immigration. Every year 

500 000 illegal immigrants are arrested on European territory; of them, on average, 40% 

are returned to their home countries, another 300 000 are stopped at the border. This 

priority is also of particular importance given that illegal immigration and international 

organized crime interact, which directly affects European security. The EU pursues this 

goal with internal (strict sanctions against employers who appoint illegal immigrants, 

some Member States undertake to strengthen their labor control) and external measures. 

The instruments available to the Union are the European External Borders Fund, the 

European Return Fund and the European Agency for the Management of Operational 

Cooperation in the Peripheral Regions or, in short, Frontex. The latter is involved in 

carrying out joint operations (currently 25) on land and sea borders, as well as at EU 

airports, to prevent illegal immigrants from reaching European territory. 

Despite the undeniable positive effects of immigration into the EU, such as: 

- Fusion of fresh labor, satisfying hunger in the labor market; 

- Increasing birth rates and improving demographics; 

- Increasing EU innovation, research and development through skilled immigration 

workers; 

- Multiculturalism and globalization and many others, 

there are also aspects of immigration, which are unfortunately negative for the EU and 

affect the security and sense of security of its citizens. 

 Due to the economic crisis, the situation of immigrants in Europe at this time is 

particularly difficult. One of the most frequent reasons for immigration is the demand for 

employment, but as employers usually dismiss first employees and workers, the most 

severe consequences of the economic downturn are felt by immigrants, especially in the 

countries hardest hit by the crisis [10]. If this trend continues, the integration of this 

population in the long run will be further hampered. Whether its important contribution 

to the development of the economy during periods of boom and turbulence, immigrants 

are increasingly identified as a burden or as undesirable competition for the local 

population to compete for the few jobs available (although the research convincingly 

suggests that the effect of such a competition on employment levels of the local labor 

force is negligible). All this continues to fuel prejudice against immigrants, which in turn 

increases the discrimination against them [7]. 
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   Despite all the risks to immigrants, in particular the economic crisis, which 

created negative prerequisites for employment, Eurostat statistics inform us that asylum 

seekers of the 28 EU Member States have increased significantly over the past year. 

According to CNN's published statistics by Frontex [6], the main routes through which 

immigrants reach the territory of the European Union are the eastern Mediterranean 

(Spain), the western Mediterranean (Greece and Bulgaria), the Central Mediterranean 

(Italy), Apulia and Calabria, the western Balkans (Serbia), the eastern border (Ukraine) 

Circular Route (Albania - Greece). These roads are under constant threat from illegal 

immigrants from different countries. 

 

 
Figure 1. Immigration routes into the EU by land and sea 

The European Union is developing a wide range of policies and instruments to tackle the 

growing challenge of migration, the security of external borders and asylum. It does so in 

full respect of human rights and fundamental values. EU actions complement the powers 

and actions of the Member States, which, in many cases (for example, in the field of 

residence permits, asylum decisions, refugee admission, external border management, 

etc.) retain their exclusive competence. Migration, however, also requires effective 

governance to address challenges such as "brain drain" (emigration of educated people), 

the exploitation of migrants and the consequences of migration for urbanization. 

Migration, however, affects not only the number but also the composition of the 

population. The displacement of large masses of young people from the villages 

aggravates the age structure of the rural population and improves the age structure of the 

urban population. Migration of young people from these settlements leads to reduced 

economic potential and worsening demographic potential [3]. Concerning education, the 

negative tendencies are manifested by the fact that many young people with higher 

education go abroad and the number of illiterate persons is increasing. In addition to the 

aging process differences are predetermined and from the migrations of young people 

with higher education to the cities where they can find better conditions for personal and 

professional development [4].  
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CONCLUSION 

Migrations are definitely complex processes for which some of the major organizations 

dealing with their problems, such as UNESCO, the UN, and so on, have chosen 

definitions and classifications. It can not be unambiguously concluded that they only 

bring benefits or only harm to societies. They achieve multicultural diversity, innovation, 

opportunities for development. Numerous programs, strategies, normative documents and 

frequent debates on the issue of increased migration processes in the European Union 

indicate the seriousness of the problem. The timeliness of the topic suggests that the real 

effects of immigration in the European Union and the development of new methods and 

tools to deal with the negative aspects of this process are yet to be clarified. 
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ABSTRACT 

Sustainable development is a priority of every strategic plan and of national and local 

policies which aim to achieve economic growth. In this context the municipality of Klos 

should make a complex analyze and inventory of all its natural, human and economic 

potentials as well of all the investments made till now and others which are planned for 

the future.  

Municipality of Klos is a new one, formed after the last Administrative and Territorial 

reform of Albania in 2015 and includes four administrative units: Klos; Gurrë; Suç and 

Xibër. Klos is a municipality which has in its administration 30 villages spread in an area 

of 357.5 km², while the town of Klos is the main urban area with a surface of 114 km². 

The relief of the town of Klos is mainly hilly and mountainous which sometimes are 

positive and supportive to the economic development and in other cases hamper it. This 

complex impact of the relief and other resources of the area should be treated carefully 

and taken in consideration by future policies and strategic plans.  

This paper aims to analyze most of the natural, human and economic potentials of the 

Municipality of Klos, focusing on its current economic development and the tendencies 

for the future.  

The main methodologies used in this paper are: collecting and analyzing data on 

infrastructure from different institutions for many years; field interviews and surveys; 

statistical data analyze and comparison, mapping etc. The results and recommendation 

from this paper can serve the local government to use better its resources and to have 

better economic development.  
 

Keywords:natural, human, sustainable development, sustainable tourism. 

 

INTRODUCTION 

This paper aims to analyze and evaluate the potentials and tendencies of the economic 

development of Klos municipality. This municipality is mostly hilly-mountainous and is 

part of Mati region. Klos municipality has many specific problems which sometimes act 

as promoter and other times as an obstacle for the economic development and that should 

be taken in account by the future policies and strategic plans. The priorities of the 

municipality are the right use of natural and human resources and sustainable 

development of agriculture and livestock as well as promotion of rural tourism. Klos 

municipality has been inhabited from ancient time which is testified by the archaeological 

findings in the area and the castles of Dars and Xibrit dating back to the 4th century BC.  

The main economic activity in Klos has always been agriculture, where farming and 

livestock have been very important and the other economic branches have had less 
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importance. The political, economic and social changes in Albanian after the decline of 

communism in 1990 affected also the economic structure of this municipality where other 

economic activities began to have more importance. Although these minor changes the 

municipality has a long tradition in agriculture and livestock and these two activities are 

still very important, but the population and local government are working to offer also 

touristic services. Tourism is becoming a very important sector in the Albanian economy 

and the central and local governments are emphasizing its role in the national incomes. 

The tourism sector in Albania has improved and adapted according the foreigners 

requests. The quality and variety of food offered in the hotels and restaurants has 

improved after the 1990 and very successful in this period are the areas which promote 

the traditional gastronomy of Albania. Many foreigners coming from the Western 

countries like the Albanian food and the way of serving [11]. Klos has many natural and 

human potentials to promote and invest in tourism and be successful as well.  

 

NATURAL OFFER OF KLOS MUNICIPALITY 

Klos Municipality is located in the northeast of Albania and is one of four municipalities 

of Dibra District (Dibra, Mat, Klos and Bulqiza). Klos is declared Municipality in the last 

Administrative-Territorial Reform in 2015, it has a surface of 357.5 km2 and has 4 

administrative units: Klos, Gurrë, Suç and Xibër with almost 30 villages in it. Klosi town 

along Mati River valley is the center of Klos municipality (Fig 1). 

 

  
Figure 12. Location map of the studied area 

Natural conditions of Klos municipality are very favorable for the development of human 

activities and especially for the economic sectors of agriculture, livestock and tourism. It 

also have rich chromium deposits which are associated with the magmatic rocks found in 

the area and are very important for the national and local economy. The relief of Klos 

municipality is mostly hilly and mountainous, but the valleys and small fields are not 

missing, offering variety for the tourists as well for the cultivation of different crops and 

for the raising of free range livestock. Climate is another natural element which is very 

favorable for the development of the economic activities in this municipality.[3] Most of 

the year the temperatures are mild to hot in summer. January is usually the coldest month 

with temperatures falling to -5oC till -10oC which cause frosting and have negative impact 

on the agricultural crops. In the frost periods the farmers should invest to save their 

cropping as well the livestock. Snow is present in the area, but it does not last more than 
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3-4 days/year. These conditions make it possible the cultivation and growth of some 

traditional agricultural crops such as grain, forage, vegetables, etc.[14].Climate and the 

rich hydrographic network in the area have been crucial factors in the developing of 

agriculture and livestock in Klos. The main flow is Mati River which covers most of the 

villages in the Klos and is used to water the agricultural lands. Problems emerge during 

summer when due to the low precipitation the river flow dries and there is no water for 

the agriculture. Agriculture and livestock farming in the area are also favored by the 

variety of lands and their fertility. Rich vegetation provides whole year pastures for 

livestock. The area has very good conditions for the cultivation and production of nuts 

which are highly demanded in international and national markets and have a relatively 

high price. The main variety of nuts grown in the area are: nuts, hazelnuts, chestnuts, 

etc.[2] 

 

CHANGES IN THE POPULATION OF KLOS MUNICIPALITY 

Population of Klos before 1990 

Klos area has historically served as a crossroad between some important areas of the 

country connecting Dibra with Tirana, Durresi, Kruja and Mirdita. The presence of stone 

medieval bridges in the area are a testimony of this important role of Klos municipality. 

The population of Klos, according to the first census in 1923 [12] was 6010 inhabitants 

with 879 families, although some villages were missing in that census. In the period 1945-

1990 in Klos area the population as in the whole Albanian territory increased due to many 

factors: the pronatalist policies of the state; prohibition of the free movement of people; 

improvement of living conditions; reduction of the infant mortality rate etc.[4]   

Population of Klos after 1990 

After the 1990s,the change of political system from communist to democratic opening 

the possibilities for the free trade economy. In the new democratic system people were 

free to choose where to live and work and many of them moved to the main cities of the 

country and a larger number emigrated in the border countries, especially Italy and 

Greece. This movement of people happened also in the municipality of Klos and the 

population decreased in number. According to the last census of 2011 the population of 

Klos municipality was 15,336 inhabitants [1]. Most of its population is rural and the 

largest urban area is Klos town with 2,300 inhabitants or 15% of the total population [13]. 

(Table 1) 

Table 8. Population change in Klos municipality, 2001-2011 [13] 

Administrative 

Unit  

Population Age groups 

0-14 

 (in %) 

15-64 

 (in %) 

>65  

(in %) 

Population 

change 

2001-2011 

Density 

inhab./km2 

2001-2011 

% 

Klos 7873 23.2 65.9 10.91 -24.94 54.57 

Suç 2716 23 65.32 11.63 -24.74 43.4 

Gurrë 3369 26.9 63.43 9.68 -22.96 47.8 

Xibër 2660 24.6 62.29 13.12 -28.63 27.94 

Albania  20.7 68 11.3 -8.7 97.4 
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ECONOMIC DEVELOPMENT OF KLOS AND THE FUTURE TENDENCIES 

Economic development of Klos before year 1990 

The main economic sector in Klos municipality has always been agriculture. Livestock 

has been more important and has played a major role in the economy of this municipality 

while the other economic sectors have not had any development in the area. Even before 

1945 in the agricultural sector, livestock has been very important with higher production 

and earnings for the farmers than the other sectors of economy. In the period 1945-1990 

in Klos municipality, as in the whole country, the agricultural cooperatives a communist 

organization were created and the land was again taken from the farmers to become state 

or cooperative’s property. In Klos area were created three cooperatives: “Zonja Çurre”, 

“Bejnë-Klos” and “1-Maji”.[5]  The responsible for the economic and financial decisions 

of the cooperative was its chairman with other leaders usually chosen by the farmers, but 

approved by Labor Party. Klos had also a commercial enterprise, which was then called 

a consummator service co-operative, a small office of the Bank of Albania (the only 

operating Bank in the communist period) an office of civil status and registration of the 

population etc. Most of the population was employed in the agricultural sector which 

became very productive with high yields and cultivation of different cereals such as: corn; 

wheat; barley; oat; rye [7]etc. 

In Klos municipality also were cultivated a large variety of vegetables: tomato, cucumber, 

pepper, eggplant, melon and watermelon. The lowlands in Klos municipality were 

cultivated with cereals and vegetables otherwise the hills were terraced and planted 

mostly with fruit trees. The climate and geographical position of Klos municipality are 

favorable and produce fruits of high quality, especially cherries, pears, plums, nuts and 

apples.  The hills were also planted with black and white grape vineyards, which also was 

of very good quality.[8] The agricultural products were sold in Klos bazaar and in the 

larger urban area of Burrel. Most of the grape produced was used for the production of 

wine and raki- an alcoholic beverage typical of Albania similar to Russian vodka.In the 

winery of Klos the grape used was not only from the villages of this municipality, but 

also from the villages of Mat municipality.[6] Livestock as above mentioned was very 

successful during this period and had an incensement of castles and poultries. The milk 

produced was processed in a small milk production plant located in Klos, which supplied 

the local residents with dairy products. Part of the production was also sold in larger urban 

areas.[9] 

Economic development of Klos after year 1990 

The main changes in the economy of Klos after 1990 were in its sectorial structure, when 

other branches of economy began to attract more investments and importance. Although 

the efforts for big changes in the economy, the population is still traditionally agricultural. 

The main economic activities are still agriculture and livestock, but in difference with the 

period before 1990 now also services, especially tourism is getting more attention and 

investments. In Klos municipality agriculture has the highest number of the employees, 

around 80% and the main contributor to the municipality incomes. [10]There is a shift in 

the types of crops cultivated and more attention is given to the fruit trees which have very 

favorable conditions to grow in the area and are demanded in the market. The traditional 

agriculture products are competitive and in high quality.  

After 1990, as in other administrative units of Albania, in Klos the small economy is 

struggling from the deterioration of infrastructure, poor investments, high prices and low 
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quality of agricultural inputs etc. The small businesses opened in this municipality are in 

total 239, of which 196 in Klos town. Their number and variety has changed after 1990. 

The businesses operating in Klos municipality can be classified as follows [6]: 

- 56% services, small commercial units, transport and communications; 

- 18% financial services and professional activities; 

- 11% industrial businesses (mineral industry); 

- 6% construction sector; 

Although agriculture is very important in the area there are only 2% of businesses related 

to it.  

The map on the distribution of economic activities in Klos shows that most of the local 

businesses are located along the National Road, Peshkopi-Tirana.  

 
Picture 1. Village of Dars 

On the other hand, as we can see on the map, most businesses are located along the Tirana-

Peshkopi National Segment [5].   

Future tendencies of economic development in Klos municipality 

The future economic development of Klos municipality will be defined by the ability of 

its people to use all its natural and human resources. The main economic sectors to be 

developed are agriculture (especially livestock), tourism and industry; 

- Agricultureis a great potential for the area, with very fertile soils, tradition and mild 

climate. The small farms should collaborate more and create cooperatives to have the 

possibility to sell in the other regions and outside Albania. 

- Tourism is another economic activity which is changing rapidly in Albania comparing 

with the communist period. Some areas which traditionally have not been touristic 

attractions are becoming and are having more tourists and tourism activities. Villages 

are using they attractive nature and culinary to become more attractive and to have 

more tourists. This tendency is seen also in Klos municipality and its villages. The 

area has many resources and potentials for the future development of rural tourism. In 

Klos municipality the tourists can visit many of its historical monuments, beautiful 
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mountains, river valleys etc. Its vicinity with Tirana is another advantage for the 

development of Tourism. 

- Industry have good opportunities to develop in Klos municipality which can use its 

vicinity with Bulqiza chromium mines and can invest in the processing industry and 

then transporting it to the Durres port. [12]   

It is important for Klos municipality to design and implement strategic plans and projects 

for the future development and not be limited in small investments [6].  

Some strategic objective where Klos municipality should focus and invest are:  

Promote and encourage foreign and national investments in the area and in different 

branch of economy; Institutional investments and promotion of agro-industry for the 

agricultural and livestock products; Promoting of sustainable tourism (rural, culinary, 

nature, adventure and ecotourism). The Municipality should provide support through 

small grants to promote the local businesses and the employment of the young people, 

especially in areas with the greatest potential. Development of sustainable tourism will 

definitely help businesses and the local economy, so it is important that the municipality 

promotes its natural and cultural values.[10] 

 

RESULTS & RECCOMENDATIONS 

- Municipality of Klos has a favorable geographic location that fully supports the 

development of multi-branch economy and easy and fast connection with the 

bordering municipalities of Bulqiza, Dibra, and Tirana. 

- Its main natural resources which support future sustainable development are: rich 

climate, hydrologic network, hilly-mountainous relief combined with valleys and 

fields, fertile soils and high biodiversity.  

- The economic structure of the municipality has undergone many changes after the 

decline of communism system in 1990 when other sectors of economy began to have 

more importance and investments, but still agriculture and livestock have the largest 

number of employees.  

- Tourism has experienced a rapid development recently in the whole country. Klos 

municipality should work to attract more tourists and promote sustainable tourism.  

Based on the results of the study some of the recommendations for the future development 

of Klos Municipality are: 

- Klos Municipality will increase the economic benefits from its great natural, historical 

and cultural resources, only if designs and implements strategic plans in harmony with 

its ecosystems. 

- Local and central government it is recommended to work closely for the designation 

and implantation of the best economic and social policies to reduce the emigration 

rate, especially of the young population. 

- The farmers should be encouraged to create cooperativesto increase their yields and 

production and to compete in the regional and foreign markets.  

- Local government it is recommended to give more attention and invest in the 

preservation and improvement of soil quality. Frequent training of the farmers for the 

principles of sustainable agriculture and livestock are necessary to improve the quality 

of the products.  

- Tourism activity should be encouraged and the investments for this sector need to be 

directed to the preparation of human resources, publication of touristic maps, 

brochures, touristic guides etc. The businesses of the area should be encouraged as 

well to invest in tourism activity.  
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ABSTRACT 

The geographical distribution of cancer in a space brings a consistent plus of knowledge 

in understanding the environmental determinants of the appearance and development of 

carcinogenic tumors. This article presents the main trends in the dynamics of oncology 

prevalence and mortality in Romania. Limited access to relevant data has made the spatial 

dimension of cancer lacking in specific public policies. With Romania's accession to the 

European Union, the institutions responsible for these data were obliged to centralize all 

these data in a database verified and updated by specialized persons. The final database 

includes both oncology prevalence and mortality, reported for the period 2008-2017, 

before that date, medical records are irrelevant due to the wrong way of registering, 

differently, from one institution to another. The resulting database is reported to the 

territorial administrative units of Romania, analyzed statistically and modeled using GIS 

techniques. The results show that there are obvious disparities in the distribution of cancer 

in Romania, with large concentrations in cities and old industrial areas. 

 

Keywords: Cancer, oncological mortality, public policies, geographical distribution, GIS 

techniques 

 

INTRODUCTION 

Worldwide, cancer tends to become the most important public health problem and one of 

the main causes of death, with 9.6 million deaths in 2018, 1 in 6 deaths due to cancer [1]. 

One important thing to mention, in order to better understand the determinants of cancer, 

is that about 70% of deaths are recorded in countries with low or medium income [1]. As 

a result, many studies include the spatial side of cancer for a clearer view of the behavior 

of cancers in different geographic conditions. The results of these approaches have led to 

new hypotheses regarding the causes of cancer [2], [3], [4], [5], [6], [7], but also to the 

implementation of public policies in relation to regional disparities [8]. 

The onset of cancer is due to the 3 major factors, the genetic factor, the behavioral factor 

and the environmental factor [9]. The genetic factor was until recently the main cause of 

occurrence, but studies have shown that, there is no significant increase in the number of 

patients in this context; the same thing happens also for the behavioral factor that refers 

to the way of life, tobacco, alcohol and nutrition [10]. Responsible for 50% of cases is the 

environmental factor in the broad sense of the word, that is, everything that is not 

considered hereditary [11]. 
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Geography plays an important role in understanding human life and medical science when 

it comes to the geographical distribution of diseases. The introduction of GIS technologies 

into cancer analysis has enabled space models to be used for making public policy for 

each type of disease [12]. The increasing use of these technologies has been an important 

step in understanding how regional discrimination is distributed, which allows huge 

amounts of data to be processed in a reasonable time, depending on the hardware 

configuration [13], [14]. Geographic Information Systems (GIS) allow researchers to 

investigate spatial patterns to better understand the links between cancer and other socio-

economic factors and environmental factors, and it is also a way to explore, analyse and 

represent medical data, to have a clearer view of the phenomenon [15]. Spatial 

representation of cancer types has made it possible to understand the determinants of this 

disease from a new perspective, GIS modeling being the linking element, as mentioned 

above, between spatial specificity in terms of environmental conditions and patterns of 

spread of cancers [16], [17], [18]. Spatial representation of cancer is a defining element 

when it comes to the effectiveness of public policies to prevent, combat and treat cancer 

[19] [20], [21], [22]. 

 

METHODOLOGY  

Study area 

The medical database used for this study is reported at national level, at the territorial 

administrative unit level, for all 3181 localities (Figure 1), for the period 2008, 

immediately after the accession of Romania to the European Union, and 2017. This period 

was chosen because, before this time, the data were irrelevant, the values recorded for the 

same locality by different institutions, presented major differences, impossible to correct. 

 

 
Figure 1. Development regions and counties of Romania 
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Statistical data used 

The database was created at the level of the territorial administrative unit for the period 

2008-2017 regarding the number of cases registered for each year (prevalence) and the 

number of deaths that have as a main cause, one or more types of cancer (oncological 

mortality) depending on international classification. The data are structured, according to 

the international classification, on three levels, level I Malignant Tumors (C00-C96), 

level II malignant tumors, declared or supposed to be primary, with specified locations 

except those of lymphoid, hematopoietic and related tissues (C00-C75 ), malignant 

tumors with defined, secondary and unspecified (C76-C80), malignant tumors of the 

lymphoid, hematopoietic and related tissues (C81-C96), and level 3 that includes much 

more detailed code groups located at the level of organs or groups of organs, but for this 

study we used only the level I values, the total of malignant tumors. 

Spatial modeling of oncology prevalence and mortality 

Based on primary medical data, the prevalence of cancer ((C00-C95) was calculated 

based on the total number of cases, female and male. The processing of medical data 

involved the aggregation of all types of cancer at the level of the territorial administrative 

unit, then spatially represented using GIS tools. To begin with, a relational database 

system RDBMS - PostgreSQL was used to generate a database with a huge number of 

records. One important thing to refer to is the processing time in SQL, which includes the 

aggregation operation and then pivoting the data necessary to obtain statistical situations, 

time that differs according to the hardware configuration, on which these processes are 

performed. The data was tabulated and exported in Microsoft Excel compatible format 

for the different statistical situations required for the analysis. These tables were later used 

for the spatial representation of cancer incidence with an open source software, 

QuantumGis, through which we connected to the database to assign to each locality the 

appropriate cancer values based on a common element, the locality code (SIRUTA- 

Information System of the Register of Territorial - Administrative Units). These tables 

once inserted into QuantumGis were classified into 5 intervals and cartographically 

represented in grayscale, high values with light tones to white, and low values with dark 

tones to 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 as 30 cartographic materials specific for the period 2008-2017; oncological 

mortality was represented in 4 intervals, respecting the same symbolization, for the period 

2008-2016. 

 

RESULTS 

Prevalence of malignant tumors in Romania 

Analyzing the three figures (Figure 2, Figure 3 and Figure 4) concerning the geographical 

distribution of the prevalence of total, female and male cancer (C00-C96) for the period 

2008-2017, as well as the data used for spatial models, we can observe that the extreme 

values, over 1000 cases of illness, which persist throughout the analyzed period (Figure 

2), are present in the major urban centers, most of them being registered in Bucharest 

(approximately 35,000 cases) followed by Timisoara (Timis County), Pitesti (Arges 

County), Craiova (Dolj County), Braşov (Brasov County) with several thousand records. 

Regarding the minimum values, under 9 cases registered each year, we have the following 
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localities: Ponor from Alba County, Prăjesti from Neamţ County, Vlădeşti from Argeş 

County, Secaş from Timiş County, etc ; all these localities are from rural areas. 

 

 
Figure 2. Geographic distribution of malignant tumor prevalence (C00-C96) -total (persons).  

Source: Ministry of Health 
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Figure 3. Geographical distribution of malignant tumor prevalence (C00-C96) -female 

(persons). Source: Ministry of Health 
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Figure 4. Geographical distribution of malignant tumor prevalence (C00-C96) -male 

(persons). Source: Ministry of Health 
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From Figure 3, which represents the geographical distribution of the prevalence of 

malignant tumors (C00-C96) in the female population, we have the following situations: 

the highest values are recorded in Bucharest, about 18,500 cases in 2008 with decreasing 

trend, then Timisoara (Timiş County), Piteşti (Argeş County), Braşov (Braşov County) 

with values above the last interval in all 10 years. The minimum values, under 4 cases, 

are maintained in the rural areas of Romania, Horleşti (Iaşi County), Vulturu (Constanţa 

County), Ponor (Alba County) and others. 

Figure 4 illustrates the geographical distribution of the prevalence of malignant tumors 

(C00-C96) in the male population where the following situations were observed: the 

highest values are maintained in the major urban centers, in Bucharest were recorded, in 

2008, 16,000 cases, reaching about 12,000 in the last year analyzed. As in the situation 

of the female population, extreme values are found in the following cities: Timişoara, 

Piteşti, Craiova, Braşov etc. Regarding the minimum values, less than 4 cases per year, 

reported to the territorial administrative unit, we have the following localities: Văleni 

from Vaslui County, Mitoc (Botoşani County), Ponor County from Alba County and 

others; also in this situation, the minimum values are found in rural areas. 

Oncological mortality in Romania for the period 2008-2016. 

The second category of results refers to the geographical distribution of oncological 

mortality, how many people died due to one or more types of cancer; the analysis was 

done for the period 2008-2016 based on the total number of deaths and the female and 

male categories. 

Analyzing both the spatial representation of the phenomenon as cartographic material, as 

well as the database, some concrete situations regarding the intensity of the phenomenon 

can be presented. Thus, in Figure 5, the geographical distribution of oncological mortality 

(C00-C96) for all persons highlights the extreme values over 401 deaths per year, reported 

to the territorial administrative unit. Cluj Napoca (Cluj County) registered about 800 

deaths in 2008, and in 2016 the number increases to 958, Iasi (Iasi county), where the 

number of deaths increases from 700 to 1000 cases; and other municipalities with extreme 

values. Capital of the country, Bucharest ranks 11th as the number of deceased, rising 

(from 460 to 742). Low values are found in localities such as the Izvoarele in Dolj County, 

Chirnogi in Calarasi County, Greaca in Giurgiu County etc. All these localities maintain 

their values below 50 deaths. 

Figure 6 shows the geographical distribution of oncological mortality (C00-C96) for the 

male population, with extreme values over 201 deaths in all 9 years analyzed in Cluj 

Napoca (Cluj County), Constanta (Constanta County), Iasi (Iaşi County), Braşov (Braşov 

county) etc. In the case of Bucharest, the values increase considerably, reaching 405 

deaths in 2016 due to an oncological disease. The values from the first threshold, are 

found in rural areas, in localities such as Videle (County Giurgiu), Bragadiru (Teleorman 

County), Bechet (Dolj County) and others. 

Figure 7 shows the situation of the geographical distribution of oncological mortality 

(C00-C96) for the female population. The highest values exceeding the threshold of 201 

deaths, were recorded in Cluj Napoca (Cluj County), Timişoara (Timiș County), Braşov 

(Brașov County), Iaşi (Iași County) and Bucharest, which has registered an increase since 

2008, in 2016 reaching 337 deaths. Also in this situation, the values from the first 

threshold are recorded in rural areas, largely the same as in the case of the male 

population. 
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Figure 5. Geographical distribution of oncological mortality (C00-C96) -total (persons).  

Source: Ministry of Health 

 
Figure 6. Geographical distribution of oncological mortality (C00-C96) -male (persons).  

Source: Ministry of Health 
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Figure 7. Geographical distribution of oncological mortality (C00-C96) -female (persons).  

Source: Ministry of Health 

CONCLUSIONS 

After studying the specialty literature, we noticed that the lack of relevant data at a 

detailed level to allow detailed analysis is an impediment. Taking into account the 

obvious current situation of geographical disparities, it is necessary to introduce new 

approaches needed for understanding the determinants of cancer. The methodology 

approached provides a broader view of the cancer distribution in Romania, the basis for 

further in-depth research and a complement to the studies completed so far on the 

disruption of territorial systems affected by ecosystem interventions [23-29]. 

At the level of development region, regarding the total cases of malignant tumors over 

the 10 years analyzed, most of the records are in the South Muntenia region, about 

490,000 patients, and the fewest cases are in the West development region, about 310,000. 

In terms of gender distribution, the regions with maximum and minimum values are the 

same. 

As can be seen, the maximum values are present in the large urban centers, intensely 

polluted by different agents, mining areas, metallurgical centers and industrial centers, 

intense traffic, all of which make the big cities suitable for the development of one or 

more types of cancer. By making a parallel between oncology incidence and mortality, 

we can say that, extreme values are encountered in large urban centers, and the lowest in 

rural areas. The multitude of possible trigger factors that are present in high-value areas 

identified by us, refer to the old centers of mining and siderurgy. 
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ABSTRACT 

Today, creative economies are the determinants of economic growth. Creative economies 

play an important role in promoting innovation across the economy, both through their 

products and services, as well as through new ideas, knowledge, processes and ways of 

working. Terms of innovation and creativity are increasingly used in many national 

development strategies. The concept of creative economy was derived from the concept 

of innovation. The study aims to analyze the spatial distribution of creative economies at 

national level. In order to quantify the spatial dynamics of the creative economies in 

Romania, was created a database, at the level of administrative-territorial unit, with 2 

economic indicators - the number of employees and the turnover, according to the NACE 

classification (Classification of National Economy Activities), on the basis of which have 

been made distribution maps of creative economies. This study focuses on the period 

from 2000 to 2016. The database was also used to achieve evolution graphs of above 

mentioned indicators, at the four-digit NACE code. This study has produced spatial 

patterns of creative economies that have highlighted the fact that spatial agglomerations 

of creative activities are located around the great urban concentration. 

 

Keywords: creative economies, territorial systems, national distribution, spatial patterns 

 

INTRODUCTION 

The term "creative economy" has attracted attention all over the world. The creative 

economy can be defined as a policy that aims to generate a new growth through economic 

operations that promote creativity, convergence of knowledge and advanced science 

technology based on coordinated learning, thereby creating new markets and new jobs. 

This can be understood as a new development that has evolved beyond the pursued and 

imitated economic model, which has been followed by most developing countries so far 

[1]. 

The creative sector plays an important role in spreading innovation across the economy 

with the help of the products and services offered, but also through the spread of new 

ideas, knowledge, processes and new ways of working. Also, with their help, social 

inclusion is supported, encouraging the inclusion of cultural diversity and promoting 

human development [2]. 
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The strengths of the creative economy are related to the fact that the creative industries 

are not limited to an elite of artists or trained firms, they comprise (or can encompass) 

everyone, they are not confined to a sector of the economy, they characterize (or can 

characterize) the whole economy and they are not a feature of advanced or rich countries, 

creative industries are (or could be) everywhere [3], [4]. 

The set of economic, social, structural and economic and financial crises have affected 

the various creative industries, including entrepreneurial activities [5]. However, due to 

the heterogeneity of creative industries, the effects of the crisis have not been felt in some 

creative activities such as information and communication activities [6]. Studies have 

shown that the creative sector, generally, has been more resistant to the global economic 

crisis than other economic sectors [2]. A reason for the resilience of the creative sector in 

times of turbulence may be related to their ability to form specific production areas or so-

called creative clusters. The creative cluster is considered to be a tool that can stimulate 

the development of the creative economy through the transmission of information, 

knowledge sharing, interactions and the necessary infrastructure [7]. 

 

METHODOLOGY 

The analysis of the distribution and dynamics of the creative economies in Romania was 

achieved by creating an economic database at the level of the administrative-territorial 

unit with 2 economic indicators (number of employees and turnover) for the creative 

economic activities according to the National Classification of Economic Activities 

(NACE), at the four-digit level for the period 2000-2016. They were selected 46 codes 

from the NACE list, considered appropriate by the authors to highlight the creative sector 

(Table 1). 

Table 1. Classification of NACE codes who belong to creative activities 
NACE 

CODES 
ECONOMIC ACTIVITIES 

DOMAIN 

ACTIVITY 

BUSINESS 

LINE 

1811 Printing of newspapers 
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FACTURING 

SECONDARY 

SECTOR 

1812 Other printing 

1813 Pre-press and pre-media services 

1814 Binding and related service 

5811 Book publishing 
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5812  Publishing of directories and mailing lists 

5813 Publishing of newspapers 

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 

5920  Sound recording and music publishing activities 

6010 Radio broadcasting 

6020 Television programming and broadcasting activities 

6110 Wired telecommunications activities 

6120 Wireless telecommunications activities 

6130 Satellite telecommunications activities 

6190 Other telecommunications activities 

6201 Computer programming activities 

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 

6391 News agency activities 

6399 Other information service activities n.e.c. 

7111 Architectural activities PROFESSIONAL 

SCIENTIFIC AND 7112 Engineering activities and related technical consultancy 
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7120 Technical testing and analysis TECHNICAL 

ACTIVITIES 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. 

9001 Performing arts 

ARTS 

ENTERTAINMENT 

AND RECREATION 

9002 Support activities to performing arts 

9003 Artistic creation 

9101 Library and archives activities 

9311 Operation of sports facilities 

9312 Activities of sports clubs 

9313 Fitness facilities 

9319 Other sports activities 

 

Based on the data used, were created four maps for each indicator, using open-source 

software QGIS 3.4, representing the years: 2000 (the reference year), 2008 (the year of 

the economic crisis), 2009 (the year when the effects of the economic crisis are noticed) 

and 2016 (the last year analyzed). Based on the sequential color scheme (the intensity of 

the color increases with the value of the indicator), the maps reveal gradually the 

evolution of Romania's turnover and the number of employees in the creative sector. 

 

RESULTS AND DISCUSSIONS 

Based on the data used, were created four maps for each indicator, using open-source 

software QGIS 3.4, representing the years: 2000 (the reference year), 2008 (the year of 

the economic crisis), 2009 (the year when the effects of the economic crisis are noticed) 

and 2016 (the last year analyzed). Based on the sequential color scheme (the intensity of 

the color increases with the value of the indicator), the maps reveal gradually the 

evolution of Romania's turnover and the number of employees in the creative sector. 

Analyzing the distribution of the total turnover (Fig.1) it can be observed a positive trend 

with an evolution over the 4 years analyzed. Thus, for the year 2000 (Fig. 1A), is observed 

the concentration of the turnover in the big cities as: Bucharest (with a maximum of 

5.739.656.152 lei) followed by Timişoara, Cluj-Napoca, Braşov, Constanţa, Ploieşti, Iaşi 

and Sibiu. 

The highest values for the year 2000 were recorded in the field of Information and 

Communication, respectively the NACE code 6120, representing Wireless 

telecommunications activities.  The year 2008 (Fig. 1B) shows an increase in the total 

turnover, with a higher concentration of the creative economies on the territory of the 

country, the highest value recorded by the city of Bucharest followed by Cluj-Napoca, 

Timișoara, Ploiești, Iași, Brașov, Voluntari and Constanţa. The main directions of growth 

are in the activities of architecture, software, publishing and printing and information 

technology consultancy. The year 2009 (Fig. 1C) registered a slight decrease, against the 

background of the economic crisis, but the city that has the monopoly over the creative 

activities is Bucharest (maximum value of 15.575.305.303 lei). Compared to the first year 

of the analysis, 2016 marks a positive trend in development of total number of turnover 

in the creative sector. Throughout the analyzed period, Bucharest is the city with the 

highest turnover values. For the year 2016 (Fig. 1D), Bucharest has 69.20% of the total 

turnover in the creative sector, followed by Cluj-Napoca Timișoara, Iași, Voluntari, 

Brașov and Ploiești. 
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Figure 1. Distribution of total turnover - A (2000), B (2008), C (2009), D (2016) 

The most important programs that supported the development of the creative economy 

were the "Governmental Strategy for the Development of the SME (Small and Medium 

Enterprises) Sector and the Improvement of the Romanian Business Environment", which 

identifies national sectors with potential for increasing SME competitiveness, regional 

strategies which identifies regional sectors with potential for increasing competitiveness, 

which was subjected to public consultation in 2014. Also, in the Decision no. 775/2015 

on the approval of the "National Competitiveness Strategy 2015-2020" are present the 

creative sectors in the economic sectors with a competitive potential and an important 

economic and employment-related role. 

In order to be able to graphically represent the evolution of the total number of turnover 

(Fig. 2), the values were divided into 10.000 lei. The graph shows an upward trend in 

turnover, with a value of 6.758.678.232 lei in 2000, contributed by basic activities such 

as advertising, architecture, newspaper printing and telecommunications.  
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Figure 2. Evolution of total turnover (/10.000 lei) 

A value of 30,205,691,631 lei is registered in 2008 and besides the basic activities that 

are remarkable in the creative industry, is detached IT activities as computer 

programming activities - NACE code 6201 and computer consultancy activities - NACE 

code 6202. Against the background of the economic crisis, were observed slight decreases 

of turnover in 2009, reaching a value of 28.378.700.369 lei. The creative sector registers 

lower decreases than other economic sectors due to areas of activity that are more 

commercially traded than other activities in other economic sectors. After 2009, there is 

a stagnation of values until 2014 when there is an increase, reaching in 2015 to a value of 

68.343.201.116 lei, with a slightly increasing until 2016 (maximum value of 

69.671.264.198 lei). The growth after 2014 is driven by favorable policies that have 

encouraged the development of creative activities, especially in the IT field. Domain that 

has as its main business objective the development of software products with many more 

segments than other services, which mainly develops for foreign customers and has an 

increase in the absorption of European funds. 

The above graphical panel presents, for the 4 years analyzed, a classification of the first 

10 CAEN codes that is highlighted in the analysis of turnover. In order to be able to 

graphically represent the total turnover (Fig. 3), the values were divided into 10.000 lei. 

It is highlighted for the year 2000 (Fig. 3A) NACE code - 6110 - Wired 

telecommunications activities, activity that sums a value of 1.994.411.206 lei, for year 

2008 (Fig. 3B) NACE code 7112 - Engineering activities and related technical 

consultancy, with a value of 3.548.364.610 lei, for year 2009 (Fig. 3C) NACE code - 

6201 - Computer programming activities, with a value of  3.411.451.218 lei and for year 

2016 (Fig. 3D) NACE code - 6120 - Wireless telecommunications activities, with a 

maxim value for the analyzed of 11.636.206.066 lei. The predominant activities for the 

analyzed years are from field IT, advertising, publishing and printing, cinema and video 

and architecture. In 2008 it joins activities as media and TV and in 2009 new activities as 

video game and video game testing.  
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Figure 3. Evolution of the first 10 creative CAEN codes  

for the turnover - A (2000), B (2008), C (2009) and D (2016) (/10.000 lei) 

The trend is a positive one because of software activities that have a dynamic and growth 

potential much faster than other activities in other sectors. 

The evolution of the number of employees in the creative sector (Fig. 4) highlights the 

fact that creative activities are concentrated in and around the big cities. Analyzing the 

polarization of the creative industries by the number of employees for the year 2000 (Fig. 

4A), it can be observed a concentration of employees in cities such as Bucharest (with a 

maximum of 83.051 employees), Timișoara (with 37.947 employees), Cluj-Napoca 

(2.659 employees), Ploieşti and Constanţa with 2.374, respectively 2.286 employees. 

Most employees are located in IT field (NACE code - 6110 - Wired telecommunications 

activities and 6202 - Computer consultancy activities) and architecture (NACE code - 

7112 - Engineering activities and related technical consultancy).  

Analyzing the year 2008 (Fig. 4B) there is an evolution of the employees, having as its 

main pole of concentration the city of Bucharest with 159.052 employees followed by 

Cluj-Napoca with 12.307 employees, Timișoara with 10.191 employees, Brașov with 

7.012, and Iași with 6.732 employees. The areas that focus a significant number of 

employees are architecture - 7112 - Engineering activities and related technical 

consultancy, and IT -  6110 - Wired telecommunications activities and 6201 - Computer 

programming activities. In 2009 (Fig. 4C) there is a slight decrease on the background of 

the economic crisis but with the same five cities that have the monopoly on the creative 

sector, respectively Bucharest with 163.021 employees, Cluj-Napoca 11.759 employees, 

Timişoara with 10.192 employees, Brașov and Iași with 6.476 and respectively 5.904 

employees, the fields of activity being the same. 
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Figure 4. Distribution of the number of employees - A (2000), B (2008), C (2009), D (2016) 

For the year 2016 (Fig. 4D) there is a decrease in the number of employees in the creative 

sector with the highest values in the main cities such as Bucharest (143.467 employees), 

Cluj-Napoca (22.396 employees), Timişoara (10.778 employees), Iași (9.575 employees) 

and Brașov (7.304 employees). As regards the spatial distribution at national level, the 

first 4 cities in where are located IT companies are: Bucharest, Cluj-Napoca, Timișoara 

and Brașov. The creative sector has a positive impact on the employment rate, increasing 

productivity and industrial innovation thanks also, to numerous successful start-ups. 

 

 
Figure 5. Evolution of the total number of employees 
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Analyzing the graph showing the evolution of the number of employees for the period 

2000-2016, it can be observed an upward trend with an increase until 2009, followed by 

a decrease as a result of the economic crisis in 2008 and a slight increase until 2016. For 

the analyzed years, the creative activities that involve a significant number of employees 

are architecture (7112 - Engineering activities and related technical consultancy) and IT 

(6110 - Wired telecommunications activities and 6201 - Computer programming 

activities). At the national level, 2000 is represented by 157.456 employees in the creative 

sector, for 2008 are reported 282.754 employees, a growth and a maximum in 2009 with 

288.133 employees and 283.217 employees for the year 2016. 

Employees growth in the creative sector is also based on the existence of numerous 

programs and projects that encourage the creation of start-ups as well as the number of 

successful start-ups. 

 

A B 

C D 

Figure 6. Evolution of the first 10 creative CAEN codes  

for the number of employees - A (2000), B (2008), C (2009) and D (2016) 

Analyzing the classification of the first 10 NACE codes that are highlighted in the 

evolution of the number of employees, it can be observed for the year 2000 (Fig. 6A) 

NACE code 6110 - Wired telecommunications activities, an activity which totals 45.088 

employees in the creative sector, being followed by 6202 - Computer consultancy 

activities with a value of 36.890 employees. Year 2008 (Fig. 6B) shows a hierarchy with 

architectural activities at the forefront of classification, NACE code 7112 - Engineering 

activities and related technical consultancy with a number of 50.344 employees being 

followed by the two IT codes, 6110 - Wired telecommunications activities and 6201 - 

Computer programming activities with 31.386 employees and, respectively 21.422 

employees. For the year 2009 (Fig. 6C) the picture is the same, with the predominance of 

the 3 codes but with slightly increasing values for NACE code 7112 - 55.547 employees 

and NACE code 6201 with 26.010 employees and a slight decrease for NACE code 6110 

with 27.979 employees. The hierarchy for 2016 (Fig. 6D) shows a constant for 6201 with 
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56.108 employees, 7112 - 40.954 employees and 6110 with 20.703 employees, with 

decreases observed for architectural activities and significant increases for IT. 

The activities that are at the forefront of the hierarchy for the years analyzed are IT and 

architecture followed by editing and printing, advertising, testing and analysis and games 

and testing of video games. In 2008, it joins written and oral translation activities, and in 

2009 new activities as data processing, web site administration and related activities. 

The trend is an upward trend, the number of employees is on the increase, the activities 

at the forefront of classification remain constant for the 4 years, respectively architectural 

activities that are basic activities for the creative industries and IT industry, an area that 

grows and develops on all levels, thus faster than other economic sectors. 

The results obtained in this study offer new directions in the analysis of the role of creative 

economies in the development of both local and regional economy in Romania. 

The paper complements previous studies on the dynamics of the economic profile of the 

creative sector [8], [9], [10], [11] and supports the idea that creative economies rethink 

culture as a driver of regional and national development and are generating functional 

complexity [8], [9], [11]. The methodology used is a complement to previous studies and 

makes a special contribution to the analysis of functional complexity in the local, regional 

and national economy [10], [12], [13], [14], [15]. 

 

CONCLUSIONS 

The study has generated spatial patterns of creative economies that have highlighted the 

fact that the spatial agglomerations of creative activities are located around the great urban 

concentration, placing Bucharest in the first place, both in terms of turnover and number 

of employees. 

The creative sector has begun to play an important role in the national economy, with a 

significant contribution, with a share of 6.22% of turnover in 2000, 4.47% in 2008, 4.37% 

in 2009, and with a value of 4.78% of the turnover of the total economy in 2016. As 

regards the employees, the economic picture shows a share of 3.97% for the year 2000, 

5.78% for 2008, 6.11% for in 2009 and with a value of 11.14% of employees in the total 

economy for the year 2016. 

The analysis reveals a positive trend for IT and its related activities, so there is an 

increasing number of employees trained in this area and the turnover is steadily increasing 

and it is highlighted that this sector has grown as a dimension and pursues a continues to 

develop in the coming years. 

The creative sector in Romania is becoming one of the main drivers of the growth of the 

national economy, being a sector with a strong activity and a visible dynamic from year 

to year thanks to existing national programs such as Start-up Nation and Creative START 

but also through "Government Strategy for SME Development and Improvement of 

Business Environment in Romania","National Strategy for Competitiveness 2015-2020" 

and the Creative Romania Finance Line (June 2016), which is financed by the European 

Social Fund, the Creative Romania Program and is dedicated to supporting 

entrepreneurship in the cultural and creative sectors. 

Due to the positive impact of creative industries on growth and economic development, 

they are an important target group for the development of cities and regions. 
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ABSTRACT 

Each historical province of Romania has a significant number of monuments, the cultural 

value of which can be used to create opportunities for tourism development of some 

geographical areas or localities. The study seeks to identify these monuments, capable of 

meeting the requirements imposed by the cultural-tourist activity through: accessibility, 

originality, seniority, maintenance or level of rehabilitation and promotion. The 

geographically analyzed area is the historical and geographical province of Maramures, 

Romania. It is a province with a great historical load, and the presence of monuments has 

a rather high density. The steps taken to carry out this study followed, first of all, the 

crossing of the List of Cultural Monuments issued by the Ministry of Culture of Romania. 

The second stage is the individual analysis on the field of each monument mentioned in 

the list, as well as the identification of the appropriate level of cultural and tourist 

valorization, according to the mentioned criteria. The results of the study show, first of 

all, a difference between the large number of existing cultural monuments and the value 

of which is undoubtedly quite high by what they represent historically, and the smaller 

number of monuments that can be valorized from the cultural and tourism point of view. 

The requirements of the tourists and, generally, of the tourist activity, do not allow the 

entry and usage of the monuments that have very low levels of accessibility, originality 

or rehabilitation within touristic circuits or tourist offerings. 

 

Keywords: tourism, culture, historical monuments, Maramures, disfunctionalities, 

tourist circuits 

 

INTRODUCTION 

Historical monuments constitute the objective of cultural tourism, which has clear 

tendency to develop no matter of the geographical area. The better these monuments are 

preserved, the more they provide complete and authentical image of a certain nation or 

population, while the specific and particularities of the life as reflected upon the building 

of these monuments, represent the aspects that arise tourists’ curiosity, as well as the 

interest of other categories of individuals regarding them. Maramures is the geographical 

region where the mountain made up of crystalline shale, volcanic rocks and a rich 

sedimentary layer reaching lower altitudes, offer life a unique specificity [1], [3]. The 

particularities of life in Maramures may be noticed in the folk costumes, in the traditional 
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architecture, in the specific cuisine and daily activities. And more than anything, this very 

mingling of the traditional, the immaterial heritage with the material patrimony, could 

represent the source of development for a durable tourism [7], [2], [8]. Here, perhaps 

more than anywhere else, tourism could become a viable alternative for the local 

economy. Our researches aim at clearly hyphening the historical monuments that could 

be harnessed from the tourism’s point of view, depending on the way they have been 

classified and inventoried within a complete list made up by the Ministry of Culture in 

Romania. Most of the studies present one or more of these monuments, providing an 

appealing image of these ones, yet without offering birds’ eye view upon the entire space 

of Maramures region. Tourists must know the density of historical monuments that could 

be visited, as well as their types, in order to be able to organize their itineraries and 

tourism circuits as efficiently as possible [5], [6], [7]. The way chosen to provide this 

image will allow an increase in the efficiency of the tourism offers and in the creation of 

tourism circuits [4].  

 

MATERIALS AND METHODS 

The elements that founded our study have been the List of Historical Monuments since 

2015, as published by the Ministry of Culture and National Patrimony, as well as the 

space of Maramues region (figure 1). The relationship between the relief and the historical 

monuments equally represent a point of departure in the analysis proposed. The 

hydrographical network has also played an outstandingly important role, as along the 

rivers there have been found an impressive number of monuments, that cannot but testify 

the existence of the population and culture within these areas. From the amount of data 

gathered there has been extracted information concerning the monuments existing in the 

region of Maramures, then they have been categorized and dated according to the year or 

century they belong to.  

 
Figure 1. Location of study area - Maramures, Romania 
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The next stage has been accomplishing the graphical materials, as follows: by using QGIS 

software, there have been designed maps for each category of monuments, for each 

century, I order to make possible identification of the century to which most monuments 

belong. On the purpose of map designing, besides the data extracted from the List of 

Monuments, there have been necessary geospatial data as well; vector and raster data, 

such as the limits of the counties and of the administrative units, relief units, access ways 

and hydrographical network. As well, there has been made an analysis of the development 

tendencies of the tourism within this space, by considering the period 2000 – 2016 and 

by following the evolution of the total number of companies that appeared within this 

space, underlying the distinction between the urban and the rural area, as well as 

inventorying the companies whose economic profile is that of tourism activity. 

 

RESAULTS AND DISCUSSION  

Statistical data provide a clear picture of Maramures rural tourism development, at a much 

lower rate than other areas (figure 2). The representative years for the growth of the 

number of companies fulfilling tourism activity, were 2003-2008, ranking a slight 

regression in 2009-2012, with tendencies of recovery after this year (figure 3). 

 

 
Figure 2. The Differences in Numerical Evolution  

of Tourism Companies and All Companies,  

2000-2016 in Rural Areas, Maramures 

Figure 3. Evolution of the number  

of tourism companies in rural areas  

between 2000- 2016, Maramures 

Regarding the situation of the companies registered within the urban area, there are some 

differences compared to rural areas (figure 4). The trend of permanent growth was noticed 

in the period 2000-2008, so that after this year there is a continuous relative regression 

(figure 5). These oscillations and tendencies are also related to the tourist offer existing 

in the cities of Maramures (which are quite little appreciated and cannot represent 

attraction points for tourists), contributing in a negative way to the emigration of the 

population to the European Union countries. The workforce required for tourism activity 

is deficient. 

Many of the monuments mentioned in the list still exist, but their accessibility, 

presentation quality, weariness or physical condition, do not allow them to be capitalized 

from the point of view of turism (figure 7). 

Another problem is property. Some of these monuments are located on a private property, 

where access is either limited, or prohibited. It is precisely for these reasons that I 

considered only those that can be visited to appear in a graphical representation 

comparable to that in which all the monuments of a certain category are presented. 

The study continues this comparative approach and for the category of religious cultural 

monuments, thus realizing a graphic representation of the monuments existing in the 
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Monuments List drawn up by the Ministry of Culture and National Patrimony of 

Romania, and those that have easy accessibility from tourist point of view. There are 

differences, the values of which are influenced by the same parameters: accessibility, 

seniority, rehabilitation, originality and promotion. 

 

 
Figure 4. The Differences in Numerical Evolution  

of Tourism Companies and All Companies,  

2000 -2016 in Urban Environment, Maramures 

Figure 5. Evolution of the number of tourism 

companies in urban environment between 

2000- 2016, Maramures 

As far as historical monuments are concerned, field research revealed a number of 

differences from what the Monuments List offers (figure 6). 

 
Figure 6. Localization of archaeological historical monuments from the List of Monuments, Ministry of 

Culture of Romania 

In Maramures there are eight religious monuments in the UNESCO Heritage. The wooden 

churches of Maramures could represent the greatest attraction for all those interested in 

cultural tourism, religious architecture, woodworking and Maramures’ s rural life. The 

awareness of the value of this ecclesiastical patrimony that embodies the spontaneous 

genius of the peasant, has earned unparalleled expressions (figure 8). 
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Figure 7. Historical archaeological monuments from Maramures, Romania,  

which can be used for tourism 

 
Figure 8. Location of religious historical monuments from the List of Monuments, Ministry of Culture of 

Romania 

 

The citizens of Maramures area have built predominantly wooden churches (but there are 

also masonry edifices), in a period in which Baroque prevailed in Europe, while in 

Moldova Baroque and Gothic elements were borrowed altogether in the construction of 
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the same type of buildings. Their action is n reply to the trial to maintain loyalty towards 

the Orthodox tradition, which preaches the intimacy of man with nature, dedicated as well 

to sanctification. On the other hand, it is equally an answer to the relationship they 

establish with the local sylvan abundance. The eight monumental wooden churches 

(Wooden Church of Budesti, Wooden Church of Desesti, Wooden Church in Barsana, 

Wooden Church of Poienile Izei (Iza’s Meadows), Wooden Church in Ieud Deal (Ieud’s 

Hill),  Wooden Church in Surdesti, Wooden Church in Plopis , Wooden Church in Rogoz) 

have, besides their paradigmatic silhouette, a naive painting that combines several shades 

of pink and light blue tones, considering it a rather discrete sacralization of life in the 

tones of the field colors (figure 9).  

 
Figure 9. Historical religious monuments from Maramures, Romania, which can be used for tourism 

The architecture of the buildings is very attractive, being a factor of favorability, but there 

is a certain limit in the possibility of being visited (figure 10). Many of the houses with 

special architecture or with an interesting history, have been returned to the right owners 

and cannot be visited nowadays by tourists. Others are undergoing an intense physical 

degradation process, representing a real danger to tourists. 

Traditional architecture and traditional motifs are tourist attractions. The omnipresent 

spiral motif – the torsade - is found on the high gates of oak or fir wood, reminding of the 

aspiration to infinity. The Museum of the Maramures village in Sighetul Marmatiei is a 

keeper of these local values, to which there are added other representative constructions. 

The inconsistencies between the two graphic representations regarding the observance of 

the historical monuments in the space of Maramures, result from the attraction they can 

exercise upon tourists (figure 11). Mines can provide, by the industrial tourism, an 

extraordinary form of attraction, and implicitly, income for the localities in which they 

have functioned. Baia Mare, Cavnic, Baia Sprie can offer such a chance within the tourist 

space, all due to a good tourism management. Once arisen curiosity of knowledge through 

the Museum of Mineralogy in Baia Mare, there can be found the solution of the 

continuation of the geological touring trip in visiting the mine galleries and viewing the 
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mine flowers, exactly where the latter ones have formed. The tourist circuits are required 

to include, besides the famous trikes, consecrated historical monuments, as well as new 

monuments, which should highlight the life of Maramures nowadays and since past times.  

 

 
Figure 10. Location of historical monuments with special architecture  

from the List of Monuments, Ministry of Culture of Romania 

 
Figure 11. Historical monuments with special architecture from Maramures,  

Romania, which can be valued touristy 

The results obtained can contribute to the development of targeted approaches in 

specialized literature on local and regional development specificities [9], [10] [11], [12]. 

 

 



Socio-economic geography  

396 

CONCLUSIONS 

The study highlights the opportunities in terms of the involvement of the historical 

monuments in the cultural and tourist activity. Field analyses will contribute to making 

sustainable tourism offers, as well as to an economically healthy approach. Tourist 

activity is necessary to rely on certainties regarding the needs of tourism consumers. The 

existence of historical monuments in a geographic area is necessary, but not sufficient. It 

is necessary, according to well-established criteria, to achieve those monuments that can 

be included in tourist circuits, which can also create cultural tourist circuits and can 

contribute to the knowledge of the history of a certain area, in this case that of Maramures, 

the northern area of Romania. 

Many of the monuments with a large historical and cultural load are prey to the natural 

phenomena that contribute to their degradation in a short time. The number of tourists 

registered as visitors of UNESCO monuments is, unfortunately, not very high. The cause 

is just due to advertising and tourism management. The most visited tourist destination in 

this category (without being a UNESCO monument) is Cimitirul vesel din Sapanta (the 

Merry Cemetery of Sapanta), whose number of visitors is steadily growing. Another 

attraction of Maramures is the Memorial of the Victims of Communism and Resistance 

in Sighetu Marmatiei. 

Eco-tourism, cultural tourism and correct popularization are the most judicious tools to 

defend the treasure of the tourist attractions and historical monuments in Maramures. 
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ABSTRACT 

The information-technological revolution has resulted in new forms of connection and 

communication among people. The development of new technologies has led, among 

other things, to the development of applications known as social networks, which allow 

people to interact quickly and exchange information. Social networks are widely available 

to the general public, which makes them a powerful social media. The communication 

role of social networks is particularly interesting in multiethnic and multilingual areas 

such as Vojvodina. This paper analyzes the use of language on social networks within 

one minority group in Vojvodina. For this purpose, 233 members of the Slovak ethnic 

minority were surveyed. The research showed that the Slovaks in Vojvodina use their 

native language on social networks primarily in communication with members of their 

ethnicity. 

 

Keywords: Internet, Slovaks, social media, communication, ethnic groups.  

 

INTRODUCTION 

Communication, socializing and acquiring new acquaintances in the 21st century has 

never been easier or quicker, thanks to the Internet. Social networks have become a kind 

of personal online diary or scrapbook. However, instead ending up in a notebook, 

thoughts, photos, individual statuses end up on the Internet. And just like in real diaries, 

by scrolling the mouse down you can see all the activities on a social network. That is 

precisely one of the reasons why Facebook, Twitter and similar websites became the 

phenomena of the global era, and not a transitory pastime. 

A brief definition explains globalization as a rapidly growing network of interconnections 

and interdependencies which characterize the life of a modern society [1]. New forms of 

communication culture enable better quality of connection, faster dynamics of exchange 

development, and interdependence. Of all the forms of globalization, the cultural is the 

one that people perceive everyday and the one which is most visible. However, other 

dimensions, including political and economic, that, although less noticeable, do not 

necessarily have less influence on our experience, must be taken into consideration [2]. 

Globalization can thus be seen as an integrative and interactive communication process, 

much of which takes place in the virtual space of new media. In the process of spreading 

knowledge, sharing ideas and technology, ethnic, cultural, linguistic, religious, political 

and many other barriers fall. 
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Media such as satellite television, the Internet, computers and mobile phones are among 

the primary forces behind the process of restructuring social and cultural geography [3]. 

New media comprise a technology and communication platform that ensures that the 

globalization process takes place. Friedman compares the media to a general knowledge 

store, and explains the platform itself as one of the agents of the new leveled world [4]. 

In this process, the Internet plays a primary role. Internet sites represent the new area 

which is used for expressing and representing personal and cultural identity. Using the 

Internet for the purpose of practicing social communication enables people to acquire new 

knowledge, rehabilitate quickly, eliminate the feeling of being rejected, especially those 

less wealthy. It also promotes the overall feeling of complacency and progression. Older 

people involved in online communities remain healthy and satisfied for a longer period 

of time [5]. 

 

COMMUNICATION ROLE OF SOCIAL NETWORKS 

What social networks differs from other forms of computer communication means is not 

solely connecting, networking with less known or unknown members of the system, but 

the ability to make this form of communication interactive and accessible, visible to all 

users of social networks. 

The most popular social networks are: Facebook, Twitter, Instagram, WeChat, Snapchat, 

MySpace, YouTube, VContact, Linkedin, Foursquare, SecondLife, ResearchGate, 

Google+, Weibo. 

A large number of authors emphasize the importance of the Internet and social networks 

for the establishment of desirable group social interactions [6], [7], [8]. They consider 

that the Internet and social networks contribute to the preservation of family ties, enable 

easier and quicker inclusion in the new social environment, e.g. change of school or 

relocation [9]. Everyone agrees that the benefits of social networks are particularly 

apparent in the possibility of converging spatially distant people with the same or similar 

interests, needs [10], [11-12], [13], [14]. Facebook and other social networks allow young 

people to socialize with their friends, even when they are not able to meet up in real life 

[15]. Facebook supports the maintenance of existing offline relationships and deepens 

them [16]. The special value of social networks lies in the fact that they serve as platforms 

for direct introductions and continuous socializing [17], to remove age constraints of its 

actors, provide constant contact with remote network members, regardless of weather 

conditions or some other organizational restrictions. Social network users contribute to 

the community, making it more informative, more efficient, more meaningful and 

diverse, providing good and timely information about the desired content, etc. 

A new form of communication attracts users of all generations, the young as well as the 

old. It is evident that there are more and more users every day all over the world, which 

has encouraged many companies to use the popularity of social networks for their own 

marketing purposes by offering their products and services in a new and different way.  

Although there are differences between the numerous online social networking platforms, 

it can be said that each of them, in essence, represents a simplified platform that allows 

the user to personalize a certain space on the Internet in a short time and in a simple way. 

These online platforms enable the creation of public or semi-public accounts, organizing 

a list of other users with whom the users are connected and browsing their links, as well 

as the links that other users make within a given online platform [18]. 
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Social networks have become a new space for expressing and presenting personal and 

cultural identity. Therefore, a place for expression in the mother tongue, networking with 

members of the same interests, aspirations, ethnicity or religion. 

Slovaks from Vojvodina are often referred to as a phenomenon that has been resisting the 

influences of a multiethnic environment for more than two and a half centuries. They are 

the leaders when it comes to the preservation of tradition and developing new forms of 

Slovak culture beyond the borders of the Slovak Republic. The identity of the Vojvodina 

Slavs, with all its particularities and specificities, derives from the Slovak culture and 

influence, which resulted from changes in the circumstances in which the community was 

found at a certain historical moment. 

Strengthening awareness of national affiliation is a result of changes in the social 

structure, which results in an intensification of the relationship between the Slovakian 

community and the country of origin and the inclusion of numerous individuals in public 

social life. In this sense, there are numerous associations that deal with certain segments 

of culture, which later become the most important bearers of the Slovakian-Vojvodinian 

culture. 

The association of the Slovaks had other goals than the preservation of cultural heritage. 

They exist because the Slovaks want to belong to the time in which they live, to decide 

on their position, to be equal, contemporary, informed, educated citizens of the country 

in which they live, useful members of the society. In order to preserve their identity, they 

want to print their own press and books, to educate themselves in their mother tongue, to 

inform about the achievements of the time they live in. Information in the mother tongue 

of the Slovaks in Vojvodina is realized through 16 printed media, a program on 14 radio 

stations and a program of nine TV stations [19].  

According to the last census (2011) [20],Vojvodina has 1,931,809 inhabitants, which 

accounts for 21.56% of the total population of the Republic of Serbia. Vojvodina is 

inhabited by more than 26 ethnic groups. Slovaks in Vojvodina constitute one of the larger 

ethnic minorities of the population of the northern Serbian province with the population 

of 50,321 (2.60%). 

 

METHODOLOGY 

The research was conducted in the area of Vojvodina, among members of the Slovak 

national minority. In order to obtain the data on the way of communicating on social 

media and the usage of mother tongue, A survey of the attitudes of members of the Slovak 

national minority in Vojvodina on the use of social networks was conducted. 

The instrument used for the research is a non-standardized questionnaire created by the 

authors/researchers themselves. The questionnaire consisted of 13 questions. It was 

written in Serbian and distributed electronically (Facebook, Gmail, Yahoo mail). The 

research was conducted from September3rd, 2018 to Septemer 16th, 2018. A total of 233 

completed questionnaires were collected. 

 

RESULTS AND DISCUSSION  

The first three questions in the questionnaire were related to the socio-demographic 

characteristics of the respondents. In the demographic structure of the sample, women are 

dominant (56%) compared to men (44%). The most represented were respondents aged 

18-29 (49%), followed by respondents in the age category 30-49 years (41%), while the 

lowest number of respondents were in the age category of 50 years or more (10%). 
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Regarding the education of the respondents, the largest part of the sample consisted of 

respondents who graduated from college or university (57%), followed by respondents 

who graduated from high school (38%), while the smallest number of respondents 

finished primary school only (5%).  

The group of questions that followed was aimed at finding a response concerning 

behavior on social networks, i.e. how often and for what purpose respondents use social 

networks. Most respondents, 84% said they often use social networks. They are followed 

by occasional users of social networks (8%) and those who use them rarely (8%). 

When it comes to social networks most used by respondents, Facebook occupies the first 

place. Even 70% of respondents use this social network, which is in line with some 

previous research [21]. 

Already in September 2006, Facebook became available to every user over thirteen years 

old who has an open electronic account on any server. Facebook has provided easy and 

simple online communication to a community that already existed in real, the so-called, 

offline world. He gathered micro-communities which, initially, were interconnected in 

terms of geography and interests, which made this social network extremely popular. 

Instagram is used on a far smaller scale, around 30%. This share is also confirmed by 

some earlier research [22]. However, Instagram has a double-digit growth among the 

younger population, according to research by the online market in 2017, which is a great 

success if it is known to be established only in 2010. What attracts young people to the 

application are "stories", i.e. video messages that are visible to followers for 24 hours. 

Although the offered responses were Twitter, MySpace, Vkontakte, LinkedIn, as well as 

the ability to subscribe to another social network, only the two previously listed were 

found in the most frequently used list. However, this does not mean that individuals do 

not use more social networks at the same time. 

The most common reason for using social networks is communication with friends (55%), 

entertainment (40%) and business (5%). 

 

  
Figure 1. Which language do you usually use in 

order to communicate on social networks? 

Figure 2. Which language do you usually use in 

order to communicate with members of your 

ethnic group on social networks? 

Of particular interest was the knowledge of the use of languages on social networks. 

When asked which language they most often use in order to communicate on social 

networks, the majority of respondents said that it was the Serbian language (81%) (Figure 

1). About 13% of respondents use Slovak language in daily communication on social 

networks. Interestingly, about 6% of respondents use English. Although, English is learnt 

from the first grade of elementary school and represents the most common language on 
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the Internet, it is nevertheless unexpected for this language to be used among the 

Slovakian population in Vojvodina. 

When asked which language they most often use in order to communicate on social 

networks with members of their ethnic group, as many as 86% of respondents said they 

communicate with one another in their mother tongue. The remaining 14% of respondents 

communicate in Serbian (Figure 2). A large share of users who use Slovakian mother 

tongue in their communication on social networks reflects multilingualism and 

multiculturalism that has been cultivated for years on the territory of Vojvodina. Citizens 

in AP Vojvodina are equal in exercising their rights, regardless of race, sex, nationality, 

social origin, birth, religion, political or other belief, property, culture and language. 

Further analyzes reveal some more details of behavior on social networks. The content 

on social networks is most often navigated in Serbian (63%), followed by English (21%), 

and native Slovak language (16%) (Figure 3). About 70% of the respondents monitor the 

content on social networks from their home country, and as many as 81% of respondents 

establish contacts with residents from Slovakia through social networks (Figure 4). 

Maintaining contact with the country of origin certainly positively influences the 

preservation of the national identity, the tradition and language of the Slovaks in 

Vojvodina. 

 

 

Figure 3. Which language do you most 

frequently use in order to browse through social 

networking content? 

 

Figure 4. Do you track content  

on social networks of your home country? 

 

Figure 5. Which language you often use when 

writing your personal announcements? 

 

Figure 6. Which language you most often  

use when you look for certain groups,  

pages, statuses/announcements  

(depending on the network)? 
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When it comes to advertising on social networks in the form of statuses and personal 

announcements, slightly more than a half of the respondents (54%) use the Serbian 

language for this purpose (Figure 5). This is perhaps the easiest way for everyone to 

understand them. A slightly smaller number of respondents (33%) do this in their native 

language, and only 13% of the respondents use the English language when writing 

personal announcements.   

When it comes to browsing groups and pages on social networks, similar ratio was found. 

About 63% of the respondents perform their searches in the Serbian language. The 

English language is used by 24% of respondents, while 13% of them use their mother 

tongue for this purpose (Figure 6). While browsing the social networks, the English 

language is used more often due to the interest differences but also the desire to get more 

search results. 

The importance of national and ethnic in preserving the language and identity of 

minorities is immense. Vojvodina, as a historical province and a special economic, 

geographic and cultural entity, in which the citizens of all faiths, nationalities and 

ethnicities lived and live, traditionally presents an example of civic and national tolerance 

that were not significantly disturbed even during difficult moments of history, when the 

countries to which it belonged confronted each other. For many years, in Vojvodina there 

were no problems between the majority and minorities, according to the ethnic criterion, 

because simply - majority did not exist. When in the recent history, an ethnic majority 

was created by the occupation of the former states, thanks to the constitutional treaty and 

historical habits, this relationship did not provoke conflicts and greater tension. 

 

CONCLUSION  

Despite the fact that other cultural influences are being mixed with the help of new media, 

on an everyday basis, there is a higher level of awareness of the existence of other and 

different cultures, and therefore insights into the particularity of one's own cultural 

identity. Along with this process of cultural exchange, which is lowered to the level of 

communication between individual users of new social media, comes a creation of a 

general, global cultural entity in which there is no place for separating acquaintances from 

strangers and neighbors from foreigners.  

By communicating through global social networks, a new dimension of human right to 

freedom of speech has been created, due to the fact that traditional obstacles, spatial and 

temporal ones are lost. New information technologies allow every individual the right to 

access to the computer network. What makes the world of social networks different and 

incomprehensible is precisely that rebellious freedom and the possibility of a different 

one. Because, what else would attract hundreds of millions of users to sign up and create 

their own account. In other words, people voted primarily for a new idea and possibility, 

not excluding psychological, sociological or cultural aspects. 

Social networks have emerged as the need of a modern man for constant communication 

in the lack of free time. They have changed the way we talk, wish happy birthdays, choose 

partners or politicians to vote for. In a world which is always in a hurry, communication 

is reduced to quick messages, and direct human contact is replaced with messages on the 

screen. Taking care of your mother tongue is a way of demonstrating awareness of your 

own identity. The Slovaks in Vojvodina try to preserve their language, even when 

communicating on social networks. As the research showed, Slovaks in Vojvodina use 

their mother tongue primarily in communication with members of their ethnicity. Since 



International Scientific Conference GEOBALCANICA 2019 

405 

 

the young people comprise the biggest share in the sample, it seems that they are on the 

right path to preserve their national identity through language preservation. 
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ABSTRACT  

Each historical province of Romania has a significant number of monuments, the cultural 

value of which can be used to create opportunities for tourism development of some 

geographical areas or localities. The study seeks to identify these monuments, capable of 

meeting the requirements imposed by the cultural-tourist activity through: accessibility, 

originality, seniority, maintenance or level of rehabilitation and promotion. The 

geographically analyzed area is the historical and geographical province of Transylvania, 

Romania. It is a province with a great historical load, and the presence of monuments has 

a rather high density. The steps taken to carry out this study followed, first of all, the 

crossing of the List of Cultural Monuments issued by the Ministry of Culture of Romania. 

The second stage is the individual analysis on the field of each monument mentioned in 

the list, as well as the identification of the appropriate level of cultural and tourist 

valorization, according to the mentioned criteria. The results of the study show, first of 

all, a difference between the large number of existing cultural monuments and the value 

of which is undoubtedly quite high by what they represent historically, and the smaller 

number of monuments that can be valorized from the cultural and tourism point of view. 

The requirements of the tourists and, generally, of the tourist activity, do not allow the 

entry and usage of the monuments that have very low levels of accessibility, originality 

or rehabilitation within touristic circuits or tourist offerings. 

 

Keywords: cultural tourism, restrictivity, historical monuments, Transylvania, tourist 

offer 

 

INTRODUCTION 

The attraction for cultural tourism and for the discovery of cultural values at a certain 

historical stage, represented in particular by historical monuments, has existed and 

continues to be an important form of attraction for all generations. 

The scrutiny of the historical stages of each geographical area leaves as proof of existence 

and evolution, monuments that attest having belonged to periods of economic growth, 

cultural influence, domination of a political regime or having belonged to a religious cult. 

Thus, one of the historical provinces in Romania where these monuments are well 

represented, is Transylvania. The history of this province is well depicted in all phases, 

https://www.researchgate.net/institution/Bucharest_Academy_of_Economic_Studies
https://www.researchgate.net/institution/Bucharest_Academy_of_Economic_Studies/department/Department_of_Management
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starting with the ancient period, with monuments attesting the presence of the Dacians, 

and up to the Dacian - Roman wars with monuments raised by the Romans. The medieval 

period is well represented by the numerous monuments built in here, both by the local 

population, as well as with the influences given by the political regime that is dominant 

within this Romanian geographic space (the Habsburg Empire). The modern period adds 

value to the number and typology of monuments, presenting itself today as a blend, the 

cultural importance of which must be recognized [9]. 

The research done so far has shown that Transylvania is a historical province with a great 

cultural load, determined by a tumultuous history. Here, cultural tourism acquires special 

significance, obliging us to preserve and give it the right value [2], [1], [7]. 

The overall picture can be obtained by thorough research into the historical monuments 

that are specific to each historical period. This is the proposed methodology, starting from 

the Lists of Historical Monuments, issued by the Ministry of Culture in Romania. 

Between simply enumerating the discovered monuments into a complete list, and the real 

possibility of viewing them on the ground and of accessing the information by those 

interested, there is a big difference [3], [5]. The study is based on the differentiated 

analysis of these two things, thus offering the opportunity to the people interested in the 

values of the Romanian culture in Transylvania, to access them correctly [6], [10], [11]. 

Between the tourist activity and the presence of monuments and the cultural life involved, 

there is a link of reciprocity: either one can help the other prosper [4, [1], [8]. 

 

MATERIALS AND METHODS 

There is a quite close relationship between the location of historical monuments and the 

type of relief. The hydrographic network has played a particularly important role here, 

with an impressive number of monuments found along the banks of the river, which can 

only testify once more to the existence of the population and culture in these areas. 

Transylvania, through its position in the central area of Romania (figure 1), provides these 

conditions, besides the already mentioned historical ones. 

 

 
Figure 1. Localisation of the research area – Transilvania, Romania 



International Scientific Conference GEOBALCANICA 2019 

409 

 

RESULTS AND DISCUSSIONS 

Lying at the heart of the present research, there has been the List of Historical Monuments 

dating back of 2015, as issued by the Ministry of Culture and National Heritage in the 

Official Journal of Romania. From this data, information about the monuments existing 

in the Transylvanian region has been extracted, grouped by category, year or century and 

class. The next step was to create the graphic materials, this way: using the QGIS 

software, maps have been made for each category of monuments, dating back of each 

century, in order to determine which century most of the historical monuments belonged 

to. In addition to the data extracted from the Monuments List, mapping required 

geospatial data; as well as vector and raster data, such as the boundaries of counties and 

administrative units, geographic relief units, access routes and hydrographic network 

(Figure 2). 

Field research has revealed a number of differences from what the Monuments List 

provides. Many of the monuments mentioned in the list are dated, but the accessibility, 

presentation quality, degree of wear or physical condition, as well as their rehabilitation, 

simply do not allow them to be valorised in terms of tourism. Another problem is property 

issue. Some of these monuments are located on a private property where access is limited 

or prohibited. It is precisely for these reasons that, we consider that only the ones worthy 

to visit should appear in another graphic representation that could support cultural tourism 

or cultural tourism consumers (Figure 3). 

 

 
Figure 2. The location of the historical cultural monuments according to the Monuments List  

made by the Ministry of Culture and National Patrimony of Romania 

Most of the historical cultural monuments are accessible to major cities in Transylvania, 

such as Cluj, Alba Iulia, Sibiu, Brasov, Sighisoara, to which there may be added a number 

of important citadels, such as Sarmisegetusa, Rasnov, Fagaras and many more. 
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Figure 3. The location of historical cultural monuments that can 

be cultural tourism objectives according to the field analysis. 

The study continues this comparative approach for the category of religious cultural 

monuments as well, thus making up a graphical representation of the monuments existing 

in the List of Monuments drawn up by the Ministry of Culture and National Patrimony of 

Romania (figure 4), and those with easy accessibility from tourist point of view (Figure 

5).  

The buildings of exceptional architectural value, included in the category of historical 

monuments, preserve the imprint of influences from European art and architecture (figure 

6). Their abundance in the list of monuments, as it can be seen in figure six, could create 

the image of a tourist offer clearly oriented to the south and south-east of the province. 

Thus, in Sibiu and Brasov counties, these monuments are rendered fairly well. As far as 

the century they date of, the representative, if not most of the buildings, belong to the 

eighteenth and nineteenth centuries. Our study, in a more detailed analysis, will refer to 

these details. The influences in the local, Transylvanian architecture are linked to the 

European ones, especially those from Central Europe and Western Europe. The same 

situation is also found in the North-West, Central and Western sides of the region. The 

same centuries are dominant in architecture, and to these centuries there must be added 

the twentieth century, by the constructions represented in particular by public institutions. 

In other words, the admiration of the tourists can be oriented towards the Baroque-style 

buildings, or they are just for elements of the style caught in an attractive eclectic manner. 

Secession comes to support the completion of the attractive vision in the urban landscape, 

while the Neoromanesc, the German neoclassic and the rural architecture specific to the 

Hungarian people, with the frontons of the houses where the Baroque may be observed, 

provide the complete picture of the Transylvanian countryside.  
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Figure 4. The location of the religious cultural monuments according to  

the Monument List made by the Ministry of Culture and National Patrimony of Romania 

 

 
Figure 5. The location of religious cultural monuments that can  

be cultural and tourist objectives according to the field analysis 
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Figure 6. The location of the architectural cultural monuments according to  

the Monuments List made by the Ministry of Culture and National Patrimony of Romania 

 
Figure 7. The location of architectural cultural monuments that can  

be cultural and tourist objectives according to the field analysis 
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Gothic architecture, which belongs to a century before the ones mentioned, is present only 

in places of worship, especially evangelical ones and, less Catholic, these are tributaries 

to the Baroque and the Romanesque. 

Following the field study, there remain as areas covered with architectural monuments 

that can serve as touristic sights, the south-eastern area, having in the spotlight the city of 

Brasov, the southern part of the province where the city of Sibiu is representative, the 

centre of the region where most monuments worth visiting are in the cities of Alba Iulia 

and Targu Mures, joining the northwest of the province where the city of Cluj offers the 

complete picture of the architectural styles and of the complete cultural landscape (figure 

7). 

 

The results obtained can contribute to the structural modeling of the development of local 

economies that hold this type of resources and can contribute to the development of 

methodologies to overcome the restrictions for sustainable development [12], [13], [14], 

[15]. 

 

CONCLUSIONS 

The study highlights the opportunities in terms of the involvement of historical 

monuments in cultural and tourist activity. Field analyses will contribute to making 

sustainable tourism offers, as well as to an economically healthy approach. Tourist 

activity needs to rely on certainties regarding the needs of the tourism consumers. The 

existence of historical monuments in a geographic area is necessary, but not enough. It is 

necessary, according to established criteria, to achieve those monuments that can be 

included in tourist circuits, which can also create cultural touristic circuits and can 

contribute to the knowledge of the history of an area, in this case of Transylvania, 

province of Romania. 

But there are also restrictive or limiting factors in capitalizing these historical monuments. 

Some are given the difficult access, or the form of ownership. Buildings or houses with 

an outstanding architecture, no matter if they are monuments or not, do not always 

constitute tourist destinations. 

Transylvania owns this category of monuments, as well as some monuments belonging 

to a religious cult. 

In support of those interested in cultural tourism and the cultural values expressed by the 

historical monuments of Transylvania, Romania, the study contributes to the 

accomplishments of the differences between historical monuments and those historical 

monuments that can constitute tourist attractions. 
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ABSTRACT 

Migration in all forms and forms is a powerful demographic factor and, among other 

demographic processes, is an essential determinant of the structure of the population in a 

particular territory. The study related to migration processes and attitudes in Bulgaria is 

interesting as a social and economic phenomenon, which with its dynamics and the 

serious consequences it carries with it matters both for the national, in particular the 

Bulgarian and for the global economy. Demographic problems, internal migration and 

emigration and immigration pressures will accompany the development of Bulgaria and 

the Western world throughout the 21st century. We are currently witnessing massive 

migration flows from the Middle East and Africa to the European continent, mainly to 

the rich and large countries of Western Europe. Its size reaches the dimensions that give 

observers and analysts reason to talk about migration and future replacement of the 

genetic and civilization code of the continent. 

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. The aim of the study 

is to identify and distinguish the factors that generate migratory attitudes in the Bulgarian 

population and the peculiarities of the migratory process itself. The subject of the survey 

is the migratory attitudes of population movement in Bulgaria and the sustainable impacts 

of these processes. The article uses combined general methods - analysis and synthesis, 

comparison, generalization, induction and deduction. 

 

Keywords: migration, rural population, migration policy 

 

INTRODUCTION 

Migration is a social phenomenon that accompanies the history of mankind. The 

movement of people, singly or in groups, has changed the map of the world from 

antiquity, has continued throughout the historical course of mankind. In search of more 

favorable living conditions, escape from epidemics, conquests, and wars, people have 

voluntarily and compulsively left one place and settled in another in the hope that their 

new life will be better. And this has changed not only the life of the individual person or 

family, of a small or a large group of people, but also leads to the depopulation of some 

territories and the inhabiting of new ones, to the emergence of new cities, even new 

countries. In the age of globalization, migration policy is increasingly spontaneous and 

increasingly systematic and diversified. We must not overlook the fact that migration 

affects national employment, the quality of human capital, labor productivity, income 

levels, and even the state of interethnic relations. In this line of thought, the current 
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modern migration policy should include not only the direct regulation of migratory flows, 

but also the definition and implementation of measures for their integration into national 

society, economy and culture [6]. Migration in all forms and forms is a powerful 

demographic factor and, among other demographic processes, is an essential determinant 

of the structure of the population in a particular territory. External migration - emigration 

and immigration - is an important aspect of foreign policy, and international labor 

migration is a form of international economic relations. There are different types of 

migration according to different aspects of its realization - political, economic, 

environmental, domestic, temporary or permanent, individual or group, voluntary or 

coercive, organized and inorganic, legal and illegal. The main place here is the right, 

subordinate to the interests of the country demographic policy, which "through economic, 

social, legal, psychological and other methods to form an optimal for the society regime 

of reproduction, preservation or change of the tendency in the field of population size and 

structure, rates of change, birth rate, mortality, family composition, displacement, internal 

and external migration, quality characteristics of the population. "Migration policies 

during different historical periods are motivated by relevant political, economic and social 

circumstances. The worst migratory waves have been caused by world and regional wars. 

The salvation of human life, family and children has always been at the heart of the 

evolution of migration phenomena. Migration policy is a relatively new part of the field 

of migration [7]. For the establishment of a single policy on human mobility, unified and 

comparable statistics at European level, the European Parliament and the Council of 

Europe adopted in 2007 Regulation 862/20072 [5] for Community statistics on migration 

and international protection. This document sets out common rules for data collection and 

the production of Community statistics not only on the emigration and immigration of 

third-country nationals to the EU but also on migration flows from the territory of one 

Member State to another Member State. The same document defines and unifies the basic 

concepts of cross-border movement of people. 

 

MATERIALS AND METHODS 

A basic prerequisite for human mobility is the environment in which he lives - natural, 

economic, cultural, religious, etc. Any change in the environment can lead to migratory 

attitudes and cause the site to emerge and change. These reasons can be of a different 

nature. Most often, this is a set of reasons that we can collect in several main groups: A) 

natural, B) economic, C) politically, D) cultural, E) religious, F) personal. As we have 

said, this is a complex process and has many dimensions in both public and private terms. 

At the macro level, human mobility is perceived and studied mostly as an objective result 

of the different structural characteristics of individual countries and societies. At the 

micro level, attention is focused on the individual, subjective characteristics of migrants. 

The study of the migration processes in Bulgaria has many aspects: 

- economic - labor, labor market, distribution of productive forces, human resources, 

labor resources, change of environment, urbanization, etc. ; 

- social - wealth and poverty, democratic values, ethnic conflicts, religious and cultural 

tolerance, hunger, illness, education, refugee problems, etc. ; 

- demographic - population development, birth rate, growth, density, ethnic structure, 

religious dignity, etc. ; 

- geographic - natural disasters, ecosystems, settlement or depopulation of territories, 

belonging to a group (ethnic or racial), etc.; 

- legal - observance and protection of human rights, protection of the child, and so on. 
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It is precisely because of this multi-aspect that migrations are the subject of a number of 

sciences - economics, politics, history, sociology, demography, ethnology, anthropology, 

cultural studies, statistics etc. Here we will briefly review the most popular theories that 

science offers to explain this phenomenon, which, with the development of the world, 

and its globalization, has become more and more important. According to UN and ILO 

standards, an immigrant is considered a person who arrives in the country with the 

intention of staying in it for more than a year. According to the United Nations High 

Commissioner for Refugees, immigrants are foreign nationals who are divided into: [8] 

1. Persistent residents who emigrate to a country to live there permanently, often 

accompanied by family members. 

2. Visiting workers who conclude short-term employment contracts (often seasonal) 

motivated mainly by the wage gap between countries. Often these workers are poorly 

qualified. 

3. Highly qualified temporary visiting professionals who move from country to country, 

usually through organized transfers within a multinational company. This category 

includes employees in international organizations, military personnel and peacekeeping 

missions, spiritual scientists, and students. 

4. Immigrants for the purpose of joining the family of foreign nationals admitted to a 

country because of their close family ties with legally resident immigrants in the same 

country. This category also applies to emigrants for marriage. 

5. Illegal immigrants who reside in the territory of another country without complying 

with the lawful requirements for crossing the border of that State and for staying or 

pursuing an economic or other activity. 

This classification covers and summarizes primarily the category of "economic 

immigrant". Individuals who are forced to emigrate to another country are placed in a 

separate category: [3] 

The article uses the following methods: analysis and synthesis, comparison, induction and 

deduction. 

 

RESULTS AND  DISCUSSION 

Today Bulgarians are all over the world. We can find them east and west, north and south, 

from Sweden to South Africa, from Ireland, England and Portugal to India and Calcutta. 

Historically, emigration flows can be assembled into several major emigration waves: 1. 

during the Ottoman domination - in Russia, Moldavia and Wallachia; as a result of 

unsuccessful uprisings of the 19th and 20th centuries - in America; after World War I - 

in America and South America; as a result of emigration settlements and a policy of 

changing names - in Turkey; after the change of the political system: 1944 - America and 

Europe and 1989 - America, Canada, South Africa, Europe, South America. As a result 

of the worsened economic conditions throughout the last decade of the 20th century - 

practically all over the world. At the beginning of the 21st century, there was a diminished 

but steady tendency for temporary or long-term emigration, which is rather laborious and 

will be considered separately, but it can easily become a permanent emigration. We must 

immediately say that this grouping, albeit chronologically, distinguishes emigration 

behavior more as factors, causes, motivation, dynamics, and way of organization and 

realization. Distributed in time the movements of Bulgarians show that in practice 

emigration has accompanied our entire historical existence. The same is true of counter-

immigrant movements, but the number of emigrants is more than the number of 
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immigrants. The reasons are mainly economic and political, and for both, the other 

dominant is the repulsive factor, ie the unfavorable living conditions in the birthplace. 

Until the liberation period it is the time when Bulgaria is part of the Ottoman state. The 

periodic invasions and the gradual conquest of the Balkan peninsula periodically raise 

large emigration waves from different corners of the Bulgarian territories. There are cases 

of even re-displacement of large groups, who, fleeing from the invader, originally settled 

in one place, and later re-emigrated. Some settle in other Bulgarian territories, but there 

are cases of permanent emigration far beyond these borders - India, Persia, the 

Mediterranean coast and others. 

The vast territory of the Ottoman Empire has offered an opportunity to move vast 

distances in relation to trade. Many Bulgarians have opened their stores in distant 

shopping centers, living there for years, leaving their families in their birthplace. Besides 

trade, there is widespread demand for work and profit out of the populated area, known 

as gurbet. It grew particularly in the seventeenth and nineteenth centuries and was 

associated with the accelerated development of crafts and trade in this period. This is an 

occupation only for men. There was also a temporary nature related to seasonal work, but 

also longer. It is often associated with the acquisition of the craft. In a modern language, 

in essence, this is temporary labor migration, driven by economic motives. It is 

characteristic for her that she is in keeping with the ritual system and people's calendar of 

Bulgarians. These people leave in the spring and come back in the autumn (next to 

Dimitrovden) when the holidays begin, and then most often they are also made weddings. 

These are mainly builders (carpenters, stonemasons, woodworkers, carpenters), 

shepherds and farm workers. Without being gourmets, we can also refer to the seasonal 

migration of the shepherd's movements, which together with herds spend half a year in 

the Aegean Sea to keep herds of starvation and cold. While not significantly influencing 

the demographics in general, this type of migration has played an important role at the 

micro level, while at the same time shaping a tradition of looking for opportunities abroad. 

During the Ottoman Empire, large masses of people moved not only within the ethnic 

Bulgarian borders but also outside their borders and beyond the borders of the Empire 

itself. The capital of the Ottoman Empire Istanbul / Constantinople is an attractive natural 

center, where there are thousands of Bulgarians who practice their crafts and trade related 

to the supply of the Sultan's palace and army. Many Bulgarians go to study in 

Constantinople. There is a whole Bulgarian colony, which has 30000 people. In 

Constantinople a large number of Greeks and Jews living in the Bulgarian cities also find 

themselves. This increases the number of Bulgarian emigrants. It is also necessary to add 

emigration flows from the local Muslim population, whose movement to the south was 

caused by the Turkish-Russian wars. Escaping from military action, most of them never 

come back again. The Bulgarians from the Balkan and Medieval towns, the Rhodopes 

and the Thracian villages settled in the lands unused by the Empire in Odrin Thrace, and 

settled in Chataldja, Silivri, Chorlu and Lozengrad. Escaping from the Kurdjali looting, 

Bulgarians from the South Black Sea coast and Samokov are also heading to these areas. 

To the south, Bulgarian emigration reaches Asia Minor, where he founded more than 30 

pure Bulgarian villages in the Balikesir region. Another group of emigrants headed to the 

shores of the Aegean Sea and settled in Smyrna, today Izmir. To emigrants to the south, 

we must also add the Bulgarians, forcibly sent to exile in East Anatolia and the more 

remote African provinces of the empire. Few of them manage to return. From the 

southwestern Bulgarian lands Bulgarians emigrate to Serres, Thessaloniki and other cities 

in Greece. Bulgarian-gurbetters go to Dedeagach, Ferre and the island of Thassos and 
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there they create their families. Bulgarians participate in the Peloponnesian uprising and 

do not return to their homeland. After the formation of the free Greek Kingdom, our 

southern neighbor attracts part of the wealthy Greek population of Bulgaria from the big 

cities, but also a purely Bulgarian population from the southern and eastern regions, which 

is mainly located along the coast. In the west, emigration and emigration movements are 

aimed at Serbia. Bulgarians from the western Bulgarian settlements, which are on the way 

of the troops passing through the country, participating in the numerous wars of the 

Empire, are constantly or temporarily moving there. When Serbia gained autonomy in 

1816, this unleashed an emigration wave of rural population from the territories of North 

and Northwestern Bulgaria. This population is located in the near-border areas of eastern 

Serbia, presumably in the hope of one day returning. But Bulgarian liberation comes in 

60 years. After the defeat of the Chiprovsky uprising in 1688, a large group of Bulgarian 

Catholics (Paulicians) sought salvation in Wallachia, Sedmigradsko and Slavonia under 

the protection of the Austrian authorities. In 1727 they received additional privileges, and 

more than 300 Paulic families from the Danube villages joined them. In 1741 they moved 

to Banat, preserving their privileges. From the Banat area comes their name - to this day 

they are known as Banat Bulgarians. To the west are a large number of Bulgarian 

gardeners who work in the Czech Republic, Austria-Hungary, Germany. Bulgarians also 

work in Poland, Italy, Belgium, Sweden, Portugal, France and England, in the ports of 

Marseilles and other Mediterranean cities. In the second half of the 19th century, 

Bulgarian youths were also trained in these countries. After the wars of the 18th and early 

19th centuries, large groups of Bulgarians moved to Besarabia during the feudal riots in 

the Ottoman Empire and after the Russian-Turkish wars in that period. Particularly large 

are the migratory waves mainly from the eastern territories. The Bessarabian Bulgarians 

in 1819 founded the town of Bolgrad. Today, some 120,000 Bessarabian Bulgarians live 

in Ukraine and Moldova. During the Renaissance, a large emigration stream was directed 

north and northeast to Wallachia, Moldova and Russia. The Lower Danubian 

Principalities attract Bulgarians to work in farmhouses and farms, as well as in the larger 

centers along the Danube coast - Galatz, Braila, Craiova, Giurgiu and also in Bucharest 

and Chisinau. There is also the Bulgarian political emigration. The emigrated Christian 

population of Rousse in the second half of the 18th century settled in Brasov. Towards 

Russia, Bulgarians from all Bulgarian lands headed and settled in different cities of the 

empire, reaching Astrakhan. However, they are the most numerous in Besarabia, Kiev, 

Odessa, Moscow, Petersburg. The composition is again agricultural workers, students and 

students, political emigration. Even less, Bulgarians emigrate to South Asia, mainly in 

Persia and India. We must emphasize that throughout the Ottoman period, forced 

displacements of large numbers of people have also taken place. They are part of the 

imperial policy of allocating the population over the vast territory. The movement of the 

Muslim population on the Bulgarian lands and the depopulation of places with a compact 

Christian population is a constant practice which is particularly active in connection with 

the numerous wars between the two empires - the Russian and the Ottoman. Immigrant 

and settling flows are moving alongside immigration in the opposite direction, but they 

are not in such a volume and structure. External influence on migratory flows during this 

period is even and the rulers of Lower-Danubian principalities that are diverted to their 

lands and farms Bulgarians headed to Russia, and Austria-Hungary, which has links with 

the Catholic population in Bulgaria. 

The post-liberation period was the time of the construction of the new Bulgarian state. It 

is accompanied by migratory movements on the territory of Bulgaria, connected with the 
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new borders of the Principality of Bulgaria and Eastern Rumelia. An incremental process 

of expulsion of the Turkish population from Bulgaria was born, involving wealthy traders 

and representatives of administrative and religious power. In this period the Turkish 

population in the cities and administrative centers sharply decreased. They lose their 

multicultural character. The process of voluntary deportation continues in later periods 

regulated by Bulgarian-Turkish treaties. For comparison, in 1880 the Turkish population 

was 25% of the population, and in 1965 its share was 7.8%. 

Bulgarians remaining outside the new borders are heading for Bulgaria, a Muslim 

population is being exiled, dragged by the withdrawing troops. The decisions of the Berlin 

Congress cause immigration movements towards the internal borders of Bulgaria. 

In the post-liberation period, Bulgarian emigration began in America, South America and 

Australia - late 19th and early 20th century. It is associated primarily with the Ilinden-

Preobrazhenie uprising and the wars. In this period, the number of emigrants who went 

on the road to work and profit was great. Initially, they leave briefly, but most of them do 

not return. They either put their lives in the new place or fail to earn enough money for 

the return. Some of them return to the Motherland and participate in the Balkan War, 

others remain lasting and gradually assimilate as a result of mixed marriages. 

After the Balkan, Inter-Allied and World War I from the western outskirts and Dobrudja, 

there are always many families and generations who do not accept the fact that their 

homes remain outside Bulgaria. After the September uprising, political emigration 

directed at the Soviet Union and Latin America was activated. 

For the period from the Liberation to the Second World War, the Kingdom of Bulgaria 

participated in four population exchange operations in which people not belonging to the 

Bulgarian ethnic community were displaced by Bulgaria or replaced as ethnic Bulgarians 

from neighboring countries. These operations are based on contracts and agreements 

relating to Bulgarian citizens of Turkish, Greek and Romanian nationalities. As counter-

immigrant flows in this period are the Thracian refugees, the Armenian refugees from 

Turkey in 1915 and the White-Guards emigration wave. This population is settled in 

larger cities. 

After 1944 the amount of emigration in the country during the period under review 

remained very small and insignificant in order to influence the external migration balance 

and even less on the number and composition of the demographic structure of the 

population. Immediately in the years after 1944 emigration activity increased, driven by 

disagreement with the new political regime in the country. People who are unwilling to 

remain under the command of the Communist Party and do not share their ideas, people 

who are repressed or are afraid of repression are heading to Europe and mainly to 

America, Canada and South America. Bulgarians emigrated and supported the Bulgarian 

state in its occupied territories in Macedonia and Greece during the Second World War. 

Since the establishment of the State of Israel, Bulgaria has also left many Bulgarian Jews. 

On September 22, 1944, then Foreign Minister Petko Staynov made a statement that 

Bulgaria would provide free emigration to all who are not subject to mobilization [1]. 

There are three stages of emigration in the scientific literature [2]. The first stage ended 

in the middle of 1948, when emigration was the work of Zionist organizations assisted by 

the Bulgarian government. The emigrants are mostly children or young people sent to 

Israel for help in the fight against the Arabs. The second stage (1948-1949) is the actual 

organized emigration, where 65% of the Jews in Bulgaria emigrated. Here, although the 

motivation is different, we can not miss the fact of emigration - Bulgarian citizens leave 

permanently abroad. Throughout 1949 (third stage) deportations continued, but with a 
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dampening effect. As a result of this emigration, 7676 Jews remain in Bulgaria. But all 

who emigrate and those who remain in their homeland retain their Jewish affiliation, keep 

Jewish traditions and culture. As a result of bilateral agreements between Bulgaria and 

Turkey, thousands of Bulgarian Turks emigrated from Bulgaria: 1950 - 1951. - 154 000, 

1969 - 1975 - for family reunification - 130 000 people [9]. 

Throughout the period 1944-1989 there were cases of individual emigration from 

Bulgaria to people who preferred to live outside the border. Their motivation and decision 

is different. For the most part, it is an illegal escape abroad or, legally out of bounds 

(business trip, excursion, participation in an international event), these people refuse to 

return. They remain in the country where they are located or take a trip to another country 

where they are established. In their homeland these people are called "non-returnees", but 

they are essentially emigrants. Although a small number, exploring emigration from 

Bulgaria, we think it is right to mention them here. 

We will also consider another type of movement of Bulgarians during this period, which 

is not perceived as emigration, although it is related to temporary or long-term residence 

in another country. It is about Bulgarians working abroad. There are arrangements for 

exchanges of workers or specialists in certain sectors between the member states of the 

Council for Mutual Economic Assistance for a certain period of time. Such bilateral 

agreements also exist between Bulgaria and other friendly countries of Eastern Europe, 

the Middle East and Africa, the so-called "developing countries". In the countries of the 

former socialist camp and in the countries with fraternal regimes in the 1960s and 1980s, 

thousands of Bulgarians - builders, machine builders, chemists, woodworkers, drivers, 

agronomists, engineers, teachers, doctors, specialists. These are the Bulgarian gurbetters 

of the twentieth century. With better pay outside, they ensure a higher standard on their 

return, and throughout their stay there, they support their families at home. There is also 

little where their families accompany them. Money earned abroad is spent in Bulgaria, 

which has its positive economic impact. Here we have to add the students who receive 

their education abroad [10]. Here again, marriages with citizens of host countries are not 

rare, but the typical thing here is that most of them are back in Bulgaria. These migrations 

have no negative impact on demographic developments. Against this movement is the 

presence of many foreigners in Bulgaria during this period, worked and taught here under 

the same intergovernmental arrangements and policy. For our research, it is important to 

emphasize that all relationships created by these people later play a role in stimulating 

motivation for emigration factors. At the end of the century, when a huge emigration 

wave emerge from Bulgaria, many Bulgarians go on familiar roads, relying on 

professional, friendly or kinship relations built on previous trips abroad or established 

contacts with foreigners in Bulgaria. Knowledge of language, culture, already created 

friendships, acquaintances and relationships creates a sense of security, reduced risk [11], 

possible support in the initial stage of residence, waiting for help in finding a job, lodging, 

etc. and ultimately affect the decision to emigrate. 

After 1990, an emigration wave has been unleashed by Bulgaria. As a result of this 

development of external migration, the migration balance is a further major source of 

decrease in the country's population over the period. Emigration movements in the post-

communist period can be grouped as follows: 

1990-1996. During this period, immediately after the fundamental economic, political 

and social changes, Bulgaria has begun an unprecedented emigration wave. To a large 

extent, this is a reaction to years of confinement and limited travel opportunities. 
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1999-2006. This is the second emigration wave triggered by severe unemployment, the 

sense of disturbed justice, the denial of opportunities for life realization. Emigration for 

many people is perceived as the only choice for solving existential problems. This choice 

is also an expression of the disappointment of the great expectations at first for real 

changes in quality and standard of living. 

After the accession of Bulgaria to the European Union in 2007 - after the opening of labor 

markets in the European community, those Bulgarians, who connect their hopes for a 

better future, better and more successful realization - life and professional, are heading 

there. Even unattractive occupations within the community are becoming more 

acceptable as income than prestigious low-paid professions here. 

The motivation to undertake emigration behavior in the three groups is different. But the 

cumulative result is massive, permanent, even final emigration. The country leaves 

citizens of all age, professional, ethnic groups. In this period, the emigration, which is 

still untouched, is becoming a nation that is threatening to survive. Workers looking for 

food, job seekers, scientists looking for a job, young people willing to study or specialize 

abroad, parents who followed their children, pensioners who are humiliated by the 

amount of their pensions, gypsies leave, for a better life or expecting the large community 

territory to apply their specific skills. There are marginalized people who have sought 

income in the gray economy and criminal behavior. Car thieves, drug addicts, traffickers, 

and ordinary thieves and pickpockets are included in the flow of crime that comes from 

Eastern European countries [4].   

 

CONCLUSION 

During this period, Bulgarians became part of the cross-border labor mobility of the 

second half of the 20th century and the beginning of the 21st century. Bulgaria is a 

participant in the processes that drive the world economic community. From abroad to 

the country, part of the money received abroad is leaving. These financial flows are 

essentially the largest foreign investment in the country. Emigrants help their families 

meet their needs, start or support their small business. There are people who experience 

all of the money they receive from abroad. The emigrant's money is important for the 

country's economy and it is positive. At present, the funds sent by Bulgarian emigrants 

are comparable or even larger in volume than the funds absorbed by the European funds. 

This is one of the main conclusions of the migration report, and this means that the 

individual Bulgarian citizen has integrated much better in the European Union than the 

state as a whole. For Bulgarians, emigration is a significant and often indispensable life-

saving rescue belt in the crisis. 

The demographic crisis is a fact. Emigration has repeatedly reinforced the effects of this 

crisis for years to come. And the problem is not so much in quantity as in the quality of 

human capital and the structural effect on society. In the transition years, as a result of 

non-permanent external migration, Bulgaria is deprived of the middle class, which is the 

backbone of every society; deprived of the scientific and intellectual potential; deprived 

of important and high-tech professions; deprived of its younger generations, which 

increases the size of the crisis; deprived of gifted and ambitious students and students; the 

ethnographic structure is changing; the Bulgarian nation is threatened. A huge national 

resource runs out of Bulgaria and the state risks losing its social and natural gene pool. 
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ABSTRACT 

In the current national and European framework, concerns have been intensified 

regarding the analysis of territorial disparities in a more comprehensive, 

multidimensional vision. In this respect, the study of the way in which tourism turnover 

is distributed at territorial level may be a way of providing us economic performance 

indices of the analyzed territorial systems. In this study we propose the analysis of the 

territorial distribution of tourism turnover within the South-East Development Region 

and to identify its importance in the development of local economies. Thus, a tourism 

from turnover database was made for each territorial administrative unit from the South 

East Development Region, for the period 2000-2016. This database was used for GIS 

representation of turnover distribution at the territorial administrative unit level, both in 

terms of evolution and in territorial aspect. As a result of the applied methodology, 

regional disparities were revealed in the distribution of tourism turnover but also how 

territorial systems have responded economically to structural shocks. 

 

Keywords: territorial disparities, turnover, tourism, South East Development Region, 

local economy 

 

INTRODUCTION 

Turnover is one of the most important economic indicators in quantifying the economic 

performance of a company, the same situation being in the case of tourism activities, its 

size offering indices regarding the economic efficiency of the tourist company. Today, 

tourism is seen as an economic activity that can stimulate the development of local 

economies as a way to increase their competitiveness at local, regional or national level 

[1], [2], [3], [4]. Globally, the total tourism contribution to GDP was USD 7 613.3 billion 

(10.2% of GDP), the growth rate being projected to reach 3.6% per year by 2027, which 

is slightly more higher than the growth rate of the global economy (3%) [5]. At the level 

of Romania, the contribution of tourism to GDP was around 5% in 2017, the estimates 

being growth for the next period [6]. Against this background, it becomes clear that an 

effective economic growth strategy must include the measure to stimulate the 

development of this economic sector, especially as it can help mitigate territorial 

disparities [3]. Therefore, the issue of territorial disparities is an important concern at EU 

level if we think of the concept of territorial cohesion promoted at the level of the 
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organization regarding the integrated territorial development [7], [8], [9], [10]. In this 

respect, the analysis of regional disparities in the distribution of tourism turnover can give 

us important insights into how this economic sector can influence the level of income in 

the territorial systems with capitalized resources. 

 

METHODOLOGY 

In the present study we intend to analyze the distribution of tourism turnover in the South 

East Development Region (Fig. 1). The South-East Development Region overlaps in six 

counties: Buzau, Vrancea, Galati, Brăila, Tulcea and Constanţa, being the development 

region with the most diversified tourism resources both natural and anthropic. Also some 

of these tourist resources are specific, such as the Danube Delta and the Black Sea coast, 

making this region one of the most attractive for tourism. 

In order to analyze the way of distribution of tourism turnover at the regional level, a 

database was created for each administrative-territorial unit, a database used to produce 

cartographic materials for the distribution of turnover, following both the evolution and 

the distribution at the territorial level. 

 

 
Figure 1. South-East Development Region 

RESULTS 

For the year 2000 (fig. 2), the highest values of the turnover were recorded in Constanta 

(52722695 Ron) and Mangalia (39567176 ron), followed by Galati, Buzau, Tulcea, 

Focsani, Braila, with turnover values of less than 15000000 Ron. However, it is noted 

that 72% of the territorial administrative units did not register tourism turnover, which 

shows that this economic activity was still incipient. Also, a number of localities such as 
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Eforie (CT), Merei (BZ), Stejaru (TL), Crişan (TL) have turnover values between 500,000 

and 400,000 Ron. 

 

 
Figure 2. Distribution of turnover from tourism at the level  

of the South-East Development Region in 2000 

 
Figure 3. Distribution of turnover from tourism at the level  

of the South-East Development Region in 2008 
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Figure 4. Distribution of turnover from tourism at the level of the South-East Development Region in 

2009 

 
Figure 5. Distribution of turnover from tourism at the level  

of the South-East Development Region in 2016 
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The situation in the year 2008 (fig. 3) is radically changed compared to the year 2000, the 

share of the localities that did not register tourism turnover reduced to 41%. Also, all the 

county residences exceed the threshold of 15000000 Ron the maximum value being 

registered in the Constanta municipality (282421659 Ron, a six times increase in the 

Turnover), Mangalia (131063016 Ron) with an increase of 3 times more). Also at the 

county level, Constanta (Corbu, Năvodari, Medgidia, Cobadin, Techirghiol, etc.) and 

Tulcea (Murighiol, Maliuc, Sulina, etc.) are the counties with the highest number of 

territorial administrative units with high values from tourism. 

At the level of 2009 (Fig. 4), the tourism turnover in the entire region registered a decrease 

of about 18% due to the economic crisis, the county's municipalities remaining above the 

150000 Ron threshold, with the exception of Focsani which drops from the value of 

9565435 ron from 17653534 Ron in 2008. 

For the year 2016 the total turnover (fig. 5) from tourism sector, of the region, registered 

the highest value in the four years under review, being 35% higher than in 2008, although 

in 2009 it registered a slight decrease. Analyzing the distribution of turnover in 2016, it 

is first of all noted the increase in disparities between the territorial administrative units 

with important tourism resources, which have been capitalized higher (administrative 

units in the Danube Delta and the Black Sea coast) and territorial administrative units that 

do not have such resources or are poorly capitalized (territorial administrative units in the 

southern area of Braila county or northern Galati county). 

 

CONCLUSIONS 

The analysis of the distribution of turnover in the South-East Development Region, 

during the period 2000-2016, highlights the following: 

- Territorial administrative units with turnover from tourism activities are concentrated 

in Tulcea County (Danube Valley and Danube Delta), Constanța (coastal area, 

Constanța and Mangalia ports, Danube-Black Sea Canal), Buzău and Vrancea (sub-

Carpathian and mountain areas ) but also along the main road arteries that cross the 

region (E85, E60, E87, E70); 

- There are also differences between the counties with rich tourist resources (coastal, 

delta, mud volcanoes) and those with predominant activities of agriculture and 

industry; 

- • As regards the territorial distribution of turnover values over the analyzed period, 

there is an increase in the disparities between the territorial administrative units and 

those with tourism resources having a turnover which shows a growth trend for the 

analyzed period. 

- the analysis of regional disparities in the distribution of turnover, indicates that 

tourism can significantly contribute to the reduction of territorial economic disparities. 

The turnover generated by tourism activities, but especially its size, can be a good 

indicator of the economic performance in the ansamble and in particular of the tourism in 

the territorial systems that have specific resources. Therefore, a solution for the efficiency 

of the economic activity at the level of the territorial systems is the elaboration of efficient 

management plans through which the local resources (implicitly the tourist ones) are 

valorised at the highest level so that the result is a reduction of the disparities at the local 

level, regional or national level. This can only be achieved through a detailed knowledge 

of local economic components and how they interact with each other, but also with other 

components of the regional and national economic system [11], [12], [13] , [14]. 
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ABSTRACT 

The tourism industry can play a particularly important role in the economic development 

of territorial systems that have tourism resources, through the human and material 

potential that can train it, but also by stimulating the development of the domains with 

which it interacts. One of the multiplier effects of tourism is job creation. They are created 

both directly by increasing the number of employees in the tourism field and indirectly in 

areas such as agriculture, construction or small producers. Tourism activities can thus 

help mitigate unemployment in areas where this economic activity is stimulated. In the 

present study we intend to analyze the way of distribution of the employees in tourism at 

the regional level for the period 2000-2016. In this respect, a database of employees from 

tourism was made for the period 2000-2016 at territorial administrative unit level, a 

database that was later used to represent the distribution of employees in a territorial 

profile at the level of the South East Development Region. On the whole, the number of 

employees in the field is significantly higher in the territorial systems with significant 

tourism resources, but it should be taken into account the seasonal degree of a fairly large 

number of jobs. However, we can say that tourism has a multiplication effect, superior to 

other economic areas, contributing to the increase of the revenues in the local economies. 

 

Keywords: tourism, employees, regional disparities, development region  

 

INTRODUCTION 

Today, tourism is one of the most dynamic economic sectors in the world, capable of 

significant change both economically and socially [1], [2]. As a result of this influence, 

what can be exercised, tourism is considered a viable alternative for reducing the 

economic gaps and territorial disparities at the level of the regions that have tourism 

resources with the possibility of capitalizing [3], [4]. Among the advantages that result 

from the development of the tourism sector can be mentioned: efficient use of local 

resources, raising local community revenues, increasing employment, stimulating 

entrepreneurial initiative [5]. The importance of tourism for the world economy is 

highlighted by the WTO through several relevant figures: about 10% of the world's GDP 

and one from 10 jobs is due to tourism, aspects that show the increasingly important role 

that global tourism plays [6]. For the EU, tourism is an important economic activity, with 

three of the Member States (France, Spain and Italy) being top destinations worldwide 
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[6]. In fact, Eurostat estimated in 2014 that 2.3 million businesses in the tourism sector 

were active at EU level, with around 12.3 million employees representing 21.5% of 

service sector [7]. From this perspective, the tourism sector can be an important employer, 

with employment being one of the benefits of developing tourist activities [8]. However, 

it should not be neglected that the workforce in the tourism sector is particularly important 

both in terms of quantity and quality, having a determining role in the economic 

performance of this economic sector [9]. Another aspect to be mentioned is that tourism 

development has been a priority for many local authorities, being considered a solution 

for the mitigation of unemployment where employment opportunities are few but tourism 

resources allow for its development [8]. 

 

METHODOLOGY 

In the present study we intend to analyze the distribution of tourism employees at the 

level of the South East Development Region (Fig.1), one of the eight development regions 

existing in Romania. Within this region, there are six counties: Buzau, Vrancea, Galati, 

Brăila, Tulcea and Constanţa, having in terms of tourism, various tourist and natural 

resources, both natural and anthropic, some being specific as the Black Sea coast and the 

Danube Delta. Also, in the year 2018, the Southeast Region concentrated about 16% of 

the total tourist accommodation structures, accounting for approximately 46% of the 

existing national accommodation capacity [10]. In order to analyze the way of distribution 

of employees in tourism at the regional level, a database of the employees for tourism for 

the period 2000-2016 was made at the level of the territorial administrative unit, a 

database that was later used to make cartographic representations of territorial distribution 

of employees. 

 
Figure 1. South East Development Region 
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RESULTS 

Regarding the spatial distribution of the number of employees in tourism within the 

Southeast Development Region, in the year 2000, there is an almost uniform distribution 

in the counties of Constanta, Tulcea and Buzau, in which tourist activities are well 

represented and a small number of localities with employees in the tourism field in the 

counties of Galaţi, Braila and Vrancea, in which agricultural and industrial activities 

predominate (Fig. 2). Out of the total of 165 territorial administrative units, 75% of them 

did not register tourism employees, the largest being in the counties of Galaţi and Braila. 

The territorial administrative units with the largest number of employees are Constanta 

and Mangalia with about 2,000 employees each. 

 

 
Figure 2. Distribution of the number of employees at the level  

of the South East Development Region in 2000 

For the year 2008 (Fig. 3), the number of employees in the tourist field increases, only 

48% of the administrative-territorial units do not register employees in the field of 

tourism. There are several localities in the Danube Delta area (Murighiol, Sulina, 

Jurilovca, Somova) in Constanta County (Mihail Kogalniceanu, Năvodari, Cobadin, 

Limanu) and Buzău County (Berca, Vipereşti, Poșta Câlnău). This increase in the number 

of employees can be attributed to the development of some older tourist destinations, for 

example the 2 Mai and Vama Veche, located within Limanu commune, Constanta 

County. The Danube Delta is also becoming more attractive as a tourist destination 

through its investments in 2000-2008. 
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Figure 3. Distribution of the number of employees at the level  

of the South-East Development Region in 2008 

 
Figure 4. Distribution of the number of employees at the level  

of the South-East Development Region in 2009 
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The year 2009 (Fig. 4) does not bring much change compared to the previous year, which 

shows that the economic crisis did not have a visible effect on this economic sector. 

The number of territorial administrative units that do not register employees in tourism is 

49% of the total area of the Danube Delta and the Black Sea coast, being among the 

territorial administrative units of Romania with a significant number of employees in 

tourism. Constanta and Mangalia remain the localities with the highest number of 

employees in tourism, the effects of the economic crisis not being visible.  

At the level of 2016 (fig. 5), 46% of the territorial administrative units did not register 

tourism employees. Further, the Black Sea coast and the Danube Delta are detached by 

the large number of territorial administrative units that registered significant values on 

the number of employees in tourism.  

To these areas are added the mountainous and sub-Carpathian areas where tourism 

resources have stimulated the development of tourist activities and implicitly the increase 

of the number of employees in the field. 

 

 
Figure 5. Distribution of the number of employees at the level  

of the South East Development Region in 2016 

CONCLUSIONS 

The interpretation of the cartographic models, in which the values corresponding to the 

number of employees in the tourist field in 2000, 2008, 2009 and 2016 in the South-East 

Development Region are presented, revealed the following: 

- reducing the number of territorial administrative units that have not registered 

employees in tourism from 75% in 2000 to 46% in 2016; 

- during the analyzed period, it is noted for the large number of employees, Constanta 

and Mangalia (over 1000 employees) 
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- compared to 2000, within the South-East Development Region, the disparities in the 

number of employees in the tourism field in the territorial units of the Black Sea 

coastline have increased, while those corresponding to the area of the Danube Delta 

have registered a number in growth of employees. 

Efficient management strategies can be a way to maximize the beneficial effects of the 

development of economic activities (implicitly those generated by tourism development) 

an essential condition being the in-depth knowledge of the particularities of the local 

economic system [11], [12], [13], [14], [15]. 
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ABSTRACT 

The paper emphasizes the dissolution of the cultural value of some important landmarks, 

components of the sacral landscapes from the south-easten part of the historical province 

of Bukovina. The transformation of the sacral landscapes in the last 100 years has been 

was the consequence of historical and political pressure. One of the most disturbed 

components of the sacral landscapes was the degradation of the medieval monasteries 

frescoes. This dramatic threat was in this particular case, the result of several unfortunate 

restoration processes or the lack of interest for the cultural values. 

 

Keywords: sacral landscape, vulnerability, Bukovina, Arbore church, St.George Church  

 

INTRODUCTION 

The cultural landscapes are a result of a complex evolution depicted from the 

physiognomic diversity of surface, interlinked with the intensity of exchange of matter, 

energy and information between the natural and anthropogenic components that takes a 

certain evolution in time. The geographical landscape’s transformation expresses the 

anthropogenic intervention of the environment by associating the subjective cultural 

elements, recognizing therefore the increasing human capacity to remodel the nature. 

The cultural landscape is viewed as a mosaic of spatial elements, organized in a 

hierarchical components, dynamics, interconnections, characteristics and a specific 

structure with an evolution directed by the human factor [1]. 

The sacral landscape as a division of the cultural landscape in time occurrence and 

evolution is related to the material manifestation of human intervention on natural 

landscape.[2].Moreover, human contributions to the transformation of the sacral 

landscape were achieved gradually and as a result of actions taken by people in order to 

fulfill their spiritual needs. 

The sacral landscape acts as a cultural landscape incorporating elements with a dominant 

spiritual role such as church or monastery and sub-assemblies for example, cemeteries, 

standing wooden crosses etc. with a specific structure and functionality within each local 

community. 

The theoretical basis through which the sacral landscape is defined implies classification 

and characterization involving practical attributes consisting in a multiple opportunities 

for conservation and enhancement, in relating with these aspects, the sacral landscape can 

be graded according to the degree of vulnerability. 

Generally, this type of cultural landscape reflects a high degree of conservation, explained 

by the fact that the entire local community is involved both materially and spiritually.  

Especially in the case of St. George –Suceava and Arbore churches, in a particular way 

the dynamic trajectory reveals different stages of involution, or a certain degree of 

vulnerability caused by the particular social and cultural factors of each sacral landscape. 

The high vulnerability is related to the constant aging process and deficiency of interest 
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from the local community, or from the state authorities, even though, both churches are 

included on the UNESCO List of World Heritage Sites.  

 

STUDY AREA 

The south part of Bukovina is now overlapping almost entirely with Suceava county. 

Bukovina or the Beech Country has been part of the Principality of Moldavia until 1774, 

when it was annexed to the Austrian Empire by force. In 1849, the area was appointed 

the name of Duchy of Bucovina and from 1867 and 1918, it was an independent province 

of Austro-Hungary. Bukovina reunited with Romania in 1918, after the Great War (World 

War I) but after 1940 the Soviets occupied its north area, between the Prut and the 

Nistru.[3] Bukovina in its dynamic evolution is powerfully contoured on the cultural map 

of Romania, pinnacles through its values with a large spiritual and material heritage, with 

its one style and unified by cultural assets, wealth and diversity. 

This land is widely known for its unique landscapes, for its storied history, its reputation 

for legend and multitude of monasteries and exterior frescoes, which continues to draw 

awed attention with vivid natural colours that have lasted through centuries. Eight of these 

monasteries have received particular recognition for their uniqueness and artistic value. 

In this article we present the dynamic of two of the most representative and valued 

churches -one located in a rural area, the old orthdox church built in the –XVI- century in 

the Arbore village, situated at the 36,8 km form the main city Suceava and another one, 

the St. George Church situated in the center of Suceava city.[fig.1] 

 

METHODOLOGY 

The methods and means for the present research were based on general techniques such 

as observation, analysis, synthesis, comparison, historical method, classification etc along 

with particular methods specific to the cultural geography and cultural landscape 

interpretation as the component register method.The Landscape Component Register 

includes the elements specific to the given space, including information on functionality, 

use, dimensions, attributes, value, evaluation criteria, geographical coordinates, etc. for a 

certain type of landscape, as in the Glink C. Meyer, Schottke pattern. [4], [5] 

A particular approach is offered by the aesthetic interpretation in relation to the quality 

image of the mural painting which has a major role in transmitting the artistic message. 

 

RESULTS AND DISCUSSION 

The feature of the two sacral cultural landscapes, the St. George Church in Suceava.[6] 

and the Orthodox Church of Arbore [7] permits the classification and integration in the 

large hierarchy based on qualitative, functional and quantitative criteria. 

We have traced the evolution of sacral landscapes under the direction of positive and 

negative social historical events that marked the temporal dynamics for the two iconic 

sacral landscapes. We have identified the elements that individualize them, determine the 

position and the degree of visibility, the intensity in functionality, the conservation and 

vulnerability level. 

The mural Byzantine painting that covers the walls of most of the medieval churches in 

Bukovina with an inestimable cultural value has been damaged in time over a period of 

nearly 500 years. 

The factors that contributed to the sacral cultural landscapes dynamics in time are natural 

and human.  
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a.The natural factors have a positive or a negative effect. The manifold positive natural 

factors includes the presence of Suceava Plateau, with a continental temperate climate 

with cold tendencies, numerous rivers, with large areas of forests, which favoured the 

development of human settlements in the region. The negative aspects of the natural 

factors are the high humidity, moore than 60% in the case of Arbore church, that favours 

the rapid degradation of the old medieval constructions, by producing microorganisms 

causing the appearance of the harmful patina and a rapid degradation of painting 

pigments, blackout or discoloration. 

 

 
Figure 1. The geographical map of Bukovina- the location of the Churches of St. George and Arbore 
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b.The anthropological factors consist in a large range of historical and political 

conditions that influenced the evolution of Bukovina such as the invasion of the Turkish, 

Russian, Polish, Austrian and Soviet military troops, or the pressure of the antireligious 

measures perpetrated by the communists.  

The scratches and incisions over the a fresco painting inside the churches of St.George in 

Suceava [fig.2] and Arbore which are very common, were first made by the monks, then 

by the parishioners, the invaders, the tourists or the evil intentioned persons.[8] 

In the case of St. Gheorghe in the nave, in the south part the damaged engravings are 

visible even after numerous attempts of restoration. A conclusive example of the 

destructive effect is the extended surface incisions and scriptures over the fresco over the 

stage of The Baldachin Offering made by the Polish soldiers. Other incisions mentioned 

the year in which the holly relics were grabbed in 1686, but also the year of their return, 

1783 

As a cultural turn, these initially harmful inscriptions are now the subject of scientific 

discussions, specialists considering these aggressions on mural paintings as document-

incisions to be studied by epigraphists and historians, offering the ability to reflect, 

associate and analyze.[8] 

 

  
Figure 2. St. George Church- the nave and the North façade 

Photo by author 

In the case of Arbore church the most of the scraps were produced on the exterior frescoes 

at the base of the building.  

Another human factor is illustrated by the modifications made to the original painting by 

re-painting that led to the degradation and falsification of authentic images. 

The Arbore Church was repainted several times in the last 500 years, in 1845, 1887 and 

1980 for the purpose of covering the traces of vandalism. The restoration made by Ion 

Bodnarescu in 1887 through personal additions and re-interpretations produced a 

diminuation of the Byzantine stylistic value and the irreversible destruction of some 

painted scenes.The icon placed in the upper part of the exonartex entrance of the spiritual 

patron of the church, St. John the Baptist was repainted in 1845.[Fig.3] The new image 
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received the influences of the neorealistic style, characteristic of that period, the original 

painting unfortunately was not understood and appreciated being completely over 

covered, but through the meticulous work of restorers the original image could be 

recovered. 

The degradation over time due to the lack of interest in preserving a fresco mural painting 

from the local and national authorities is another negative anthropic factor. The limitation 

of religious expression in Romania after 1945 and the submission of Orthodoxy in general 

by the systematic destruction of monasteries and churches from the Communist Party 

were triggered by 410 Decree issued during communist leader Gheorghe Gheorghiu -Dej. 

The anti-religious policy had increased since 1960 and had led to the degradation of the 

religious functionality of places of worship due to the forced closure of many churches 

and monasteries. Many of the fresco churches in Bukovina were abandoned, thus finding 

themselves subject to an accelerated degradation process 

 

 
Figure 3. Arbore Curch- above the main entrance in Gothic style,  

there is the icon of St. John the Baptist nowadays in the stage of re-restoration 

Photo by author 

At the Church of Arbore village [fig.4], the roof degradation was favoured by a series of 

convergent forms of destruction, which eventually led to the irreversible alteration of the 

color layer and to the over 60% total loss of exterior mural painting. The northern facade 

is completely erased due to structural deterioration, masonry cracks, defective pluvial 

collection system and the very high humidity in the immediate vicinity that favoured 

infiltration. An equvalent process took place to the northern face of St. George's church 

in Suceava. 

Economic and industrial factors had played an important role in the acceleration of the 

pollution phenomenon and favourised the mural paintigs degradation. A major role was 

given to the polluting factories that functioned during the communist period such as the 

chemical cellulose and paper plant from Suceava. 
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Poor restorations have contributed to the acceleration of the degradation process, 

requiring careful interventions by specialists, reconstruction of the painting layers, 

restoration of pigments from original colours or consolidation of the church walls. [Fig5] 

After the end of the restoration interventions which started in 1980, as an emergency 

restoration initiative, both churches underwent many other stages. The restoration 

program ended right after 2004, when the unique elements of great value and originality 

were reinstated that previously had been hidden to the viewer. [9]   

 

  
Figure 4. the northern and southern facade of Arbore Church 

Photo by author 

Other factors that have contributed to the degradation of the sacred landscape are related  

to the religious functionality. Influences of the religious service of worship are regarded 

as forms of unintentional degradation. They produced due to agglomeration of people the 

effect of microclimate variations that led to the generation of the dew point and the 

appearance of water droplets on the surface of the paintings. The combustion produced 

by the candles creates tar and smoke particles that are deposited on the painting causing 

the radical change of the colors by chemical transformation of the pigments and in the 

end the blackout frescoes. 

 

  
Figure 5 Arbore Church -Detail from the Western façade. Even if it is in an advanced stage of decay, the 

murals express the extraordinary technical mastery of the painters 

Photo by the author 
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In the systemic evolution of the cultural landscape in particular the sacral one, there are 

several stages and in some of them there are possible manifestations of instability.[10]  

The vulnerability is expressed by the predicted degree of exposure to certain risks under 

the pressure of various factors.  

The vulnerability derives from the probable degree of exposure to certain risks under the 

pressure of various factors. It is characterized by the low self-regulation ability of the 

sacral cultural landscape as a system, and by the inability to annihilate the disturbance 

factors. In the case of the two churches, Arbore and St. George we can identify some 

challenges that have contributed to the production of some favourable or unfavourable 

changes in the evolution of sacral landscape components with a prominent role, such as 

the condition of the Byzantine frescoes. 

 

CONCLUSION  

It is possible to identify three stages from the perspective of estimating the degree of 

vulnerability; 

1. Relatively stable sacral cultural landscapes - are the ones in which the preservation 

of values and functionality have taken place, through the involvement of local 

leaders and of the community members. Here can be included in this category the 

monasteries and churches from Bukovina that were completely and successfully 

restored. Beyond and their religious functionality, the touristic one was also added 

such as in the case of famous Voronet monastery or the church of St. George  

2. Sustainable sacral cultural landscapes that are capable of maintaining their 

dynamics- like cemeteries or recently built churches 

3. Vulnerable sacral cultural landscapes, subject to the conditioning of unfavourable 

factors- such as from the present paper, Arbore Church. 

From the perspective of the degree of vulnerability, a distinction is clearly observed 

between the two churches generated by a series of characteristics. 

In the case of the Arbore Church, the degree of vulnerability is more increased than in the 

St. George Church case: 

- The Arbore Church is poorly preserved, less prominent in the hierarchy of sacred 

landscapes in Bucovina. 

- Unlike St. George's Church in Suceava, the Church of Arbore is much smaller in 

dimensions, less frequented by visitors, with partial functionality due to temporary 

religious service and with reduced tourist purpose because of its advanced stage of 

deterioration. 

- The urban St. George church, is centrally located, being one of the most frequented 

churches. It has an important functionality, which was meant from the beginning to 

serve as the new Metropolitan Cathedral of Moldavia replacing the old church of 

Mirauti. 

- This position determined the choice of the architectural type considered to be most 

adequate for the solemn services. 

The diversity of the changes in society manifests itself through the reflections in the 

physiognomy, the structure and the functionality of the Bucovina’s sacral landscapes, 

thus determining the enhanced study in identifying the possibilities of maintaining an 

optimal systemic balance. 
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ABSTRACT 

During last decade, an extreme number of changes were introduced in the laws that define 

the Spatial Planning System for 85 municipalities and 8 regions, which is based on several 

key points: the social organization of the state, the planning regulations, the competences 

in spatial planning , Preparation and implementation of plans for urbanization of the area, 

types of planning documents, transparency and publicity in the procedures, competence 

and professionalism of the participants in the procedures, implementation of planning 

documents. General urban plans are strategic documents of public interest, and their 

adoption is mandatory and limits the construction only in urban areas with plans. This 

procedure means advancing with the way of managing, developing and building the 

space. However, in the absence of prepared plans, the same could be obstruction or an 

obstacle that proved later in practice because according to the law, the plans after the 

expiration of the 5-year deadline are considered undue and are the basis for illegal 

construction. 

Changes in legislation on spatial planning, elaborated in this research, are presented with 

a chronology of the emergence of laws, basic features, in terms of establishing a new 

structure, respecting the principles of subsidiarity and hierarchy, while limiting the 

influence of the public, their needs and transparency. Hence it can be said that this 

represents the beginning of investment-oriented laws that have evolved to "customer-

based law" to this day. In the last part of the survey, tables are presented that clearly show 

in this period how in practice urbanism was implemented through the adoption of detailed 

plans or planning documents that further serve for issuing building permits, investment 

planning and, finally, realized investments that are expressed as a parameter as part of the 

total GDP over the years. 

 

Keywords: Spatial planning, general plan, urban planning, Low, investment,  

 

INTRODUCTION 

The need for spatial planning stems from the planned prediction of future activities in all 

spheres of human life, and especially in the sphere of organizing space as a limited 

resource. By applying spatial planning, by preparing and adopting appropriate spatial 

plans that plan the fundamental organization of space, research and determining 

guidelines for organizing the space at the state level, and by elaborating the established 

guidelines for development at the level of regions in frames of the state, at the level of 

municipalities or specific spatial units, whereby all entities in the concrete space have the 
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basic framework of the future organization of the basic segments of the state space. 

Planning should take place in continuity and with a synchronized connection an optimal 

whole of the space is obtained. 

Despite the fact that the Spatial Plan of Republic of Macedonia is the highest national 

document that organizes, protects and manages the space in the country, in other words, 

it is a "Constitution" for spatial planning and urbanization, the general conclusion is that 

our society does not attach importance to the spatial and urban planning of the space, as 

the basic segment of the country's development to the level it needs. It must harmonize 

the overall planning and urban documentation at all levels. The Spatial Plan of RM was 

adopted in 2004 and is valid until 2020. 

 Republic of Macedonia, existing in the past in another system and organization, as well 

as other ex-Yu republics from the region, in the post-transition period of almost 30 years, 

faces a relatively positive expansion of investments and the possibility of realizing natural 

potentials in the space that it has. The implementation of spatial plans is the weakest link 

of planning; it is insufficiently theoretically explored, methodologically un-positioned 

and in practice only partially carried out. The main direction in considering improvements 

in the implementation of plans is that it must be viewed and focused by means of spatial 

plans in order to as much as possible reduce the impact of all those factors outside the 

planning system. 

Implementation in spatial planning can be defined in several ways. Bearing in mind the 

basic axiom of planning that making plans is only meaningful if they are going to be 

realized, it is expected from spatial planning that plans include and consider their 

realization. This axiom is acceptable, provided that at the very beginning the difference 

is clearly made between the terms “realization” and “implementation.”[1]. The term 

“realization” refers to actual physical functioning in the space, while the term 

“implementation” has a wider meaning and includes not only the realization but also the 

whole range of conduct in accordance with and on the basis of the plan. It is therefore 

more acceptable to use “realization” for the construction of individual systems and 

facilities, which is the planning solution, or in the design and construction of a building, 

like in urban planning. “Implementation” is essentially more related to the spatial plans 

and the set of planning solutions that may include construction, policy and the strategy of 

behavior in space, as well as protection of space, the possibility of applying a rule, and so 

on, and it is therefore justifiable and necessary to use it for the purposes of spatial 

planning. 

 

CAHARACTERISTICS OF LEGAL FRAMEWORK  

FOR SPATIAL AND URBAN PLANNING 

In the period from the adoption of the Spatial Plan of the Republic Macedonia in 2004 to 

2014 in a series of systematic measures that aimed at creating a favorable climate for 

investments, the emergence of new ones businesses and the dynamics of economic 

development, urban plans and projects are an important instrument, which provide spatial 

conditions for the development of entrepreneurship and the opening of small and medium 

enterprises which are the drivers of local and national economic growth and development 

with opportunities for employment of highly qualified and educated working population. 

According to the existing legislation in the field of spatial and urban planning, locating 

and displacing economic ones activities in the analyzed period was accomplished by the 

method of concentration and dispersion within the existing or emerging urban areas plans 

and projects. 
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The extensive urban planning documentation, physical-geographical characteristics of the 

territory of the Republic of Macedonia, the overall economic and social development, 

long-term spontaneous movements in certain domains in space, the process of 

urbanization and the policy of the previous socialist system of planning and management 

in space led to economic polarization according to which the lines of development are 

mostly located in the areas that were formed in the years before and represent urban 

settlements. 

In the conditions of the decentralization process, the units of the local self-government, 

undertake activities for providing adequate space for locating production and service 

facilities. According to their competencies in the area of urbanism, undertake measures 

for amending and supplementing valid documentation or preparation of new planning 

documentation for providing space for production and service purposes fully respecting 

the legal procedure for the preparation and adoption of urban plans.  

At the same time, the characteristics of the market is the interest of foreign and domestic 

capital that imposes international project financing standards and the need to adapt to the 

increasing use of natural resources and renewable energy sources.  

The basic spatial planning platform at central level is the Spatial Plan of the Republic of 

Macedonia, which is adopted by the Assembly of the Republic of Macedonia and which 

is worked out based on hierarchically lower documents for spatial planning (i.e. the spatial 

plan of the region and spatial plans for areas of special interest for the Republic).The 

process is managed by the Ministry of Environment and Physical Planning and the 

Agency for Spatial Planning. 

At local level, the following documents are adopted: the General Urban Plan (GUP) (for 

the city of Skopje and for cities that are the seats of the municipalities); the Detailed Urban 

Plan (DUP) (on the planning scope for which a general urban design is adopted); Urban 

Design for a Village (UPS) (for the area of rural settlements in the municipality); urban 

designs for the outskirts of settlements (UPVNM) (when required for planning for the 

areas in municipalities that are not encompassed within the general urban designs and the 

village urban designs); the Architectural-Urban Project; and the Urban Project (for urban 

design of construction area that fall outside the scope of urban designs up to a level of 

feasibility study ). In order to understand the planning possibilities for the area, i.e. 

drafting urban plans, with exception of detailed urban plans, the plan designer is also 

obliged to demand conditions for spatial planning. GUPs, UPSs and UPVNMs are 

adopted based on the requirements for spatial planning issued in compliance with the 

Spatial Plan of the Republic of Macedonia.[2] 

The process of designing the Spatial Plan of the Republic of Macedonia is centralized 

process. The municipalities do not have discretion to establish local development 

priorities. However, municipalities can establish these priorities in local plans by ensuring 

consistency with the objectives of the Spatial Plan of the Republic of Macedonia. 

Local urban designs are adopted in two phases: draft and proposed designs. The drafts 

are subjected to expert revision. The process of adopting local urban designs is governed 

by the municipalities / the City of Skopje. Pursuant to legislation, the process is financed 

by the budgets of the municipalities / the City of Skopje. Local self-government units 

implement their competences through the authority competent for urban planning based 

on a programme that establishes the limitations and the content of the planning endeavor. 

The programme is adopted by the Municipal Council. The funds for the programme’s 

implementation are established in the budget of the local self-government unit. The legal 

framework stipulates the publicity principle in the procedure of adopting and 
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implementing the designs. The Ministry of Environment and Physical Planning has 

responsibility for supervising the implementation of the publicity principle in the work of 

the local self-government units, especially in terms of informing the public in a regular, 

timely and comprehensive manner. In order to ensure professionalism and publicity in 

the process of spatial and urban planning, the Municipal Council establishes a 

participative body that transfers the positions, opinions and needs of the citizens and legal 

entities, and monitors planning by giving initiatives, guidelines and suggestions for 

planning solutions in the given municipality. The participative body consists of: 

councilpersons, a representative from the municipal administration, a renowned expert in 

urban planning, representatives of civil associations and citizens of the municipality. 

No Geographical Information System has yet been established in the planning regions. 

As a framework for overall development, however, it is planned in the strategic document 

for establishing the National Spatial Data Infrastructure (NSDI) of the Republic of 

Macedonia. 

 

FREQUENCY OF CHANGE OF LAWS ON SPATIAL AND URBAN 

PLANNING IN THE PERIOD BETWEEN 1990 AND 2016 

Through the quantitative analysis, the frequency of the changes of the Laws and their 

amendments are defined and additionally, the number of changes to  the articles in the 

Laws are presented. Comparison  is done for the number of words in the law and the total 

number of words of the changes in the law in the period prior to the adoption of the new 

law, as well as the analysis of the changes in the chapters in the Laws with a special focus 

on spatial planning and implementation of plans. 

The initial analysis shown in Figure 1. gives a clear picture of the enormous frequency of 

the changes in the Law on Spatial and Urban Planning in the analysed period between 

1990 and 2016. Between the adopted laws (1996/2005/2014) [3],[4],[5], three periods of 

change are formed. In the first period of the state's independence until the first law in 

1996, three changes were made. In the second period from 1996 to the second law in 

2005, seven changes were made. In the third period from 2005 to 2014, 15 changes were 

made, and after the adoption of the third - the new law on 31.12.2014 [5], in only two 

years until 2016, four changes were made. In the analysed period, it can be seen that 29 

times the changes were made in the law, where we have changed twice in the same year, 

in 1996 [6] and 1997 [7], 2008 [8], 2014 [9], 2015 [10], [11] and 2016 [12], [13], three 

times in 2013 [14],[15],[16]and four times in 2011[17], [18], [19]. 

 

 
Figure 1. Frequency of changes in the Law on Spatial and Urban Planning for years from 1990 to 2016 
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Тhe established practice in spatial planning states, that for the establishment of a stable 

system in planning, a legal framework should cover a period of 20 years. Our practice 

with 29 amendments to three adopted laws for a period of 26 years, indicates a complete 

destabilization and degradation of the urban planning system. 

Quantitative changes expressed by the number of changes in the articles presented in 

Figure 2.,gives even more explicitly the scope of the changes that conditionally make 

huge regulation in order for the system itself to enter into deregulation, i.e. it turns into 

lawlessness. New or amended 434 articles were made in the period from 1990 to 2016, 

or as an equivalent to a number of articles of the 2005 law [4], it represents a volume of 

five such laws. From this analysis, it is noted that the scope of the changes in the number 

of articles corresponds with the frequency of changes by years and it is especially 

expressed in the period from 2005 to 2016 with a total of 315 changes in articles 

representing 73% of the total changes in the observed period of years. 

 

 
Figure 2. Number of changes of members in the law on spatial  

and urban planning for years from 1990 to 2016  

Changes in the law on spatial and urban planning have created the latest Low from 

2015,[10] with respect to the first from 1996,[3] to have 2.2 times more articles to regulate 

matter from the same area and the same space. The increased number of articles has 

created extensive regulation in urban planning while the continued change of articles 

causes deregulation of the urban planning system, that is difficult for implementation in 

practice and turns into lawlessness. 

Continuing the quantitative analysis, by comparing the number of words in the law on 

spatial and urban planning and the total number of words of changes in the law in the 

period until the adoption of the new law (Figure 3.), shows that in the basic Low in 1996 

there are seven chapters with 4,723 words.  

 

 
Figure 3. Number of words in the basic Low and number of words of changes in  Low 
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Pending the adoption of the next law in 2005, amendments were made with a total of 

6,289 words or 133% increased volume of words in relation to the basic law. The 2005 

Low has six chapters and 10,082 words. Until the adoption of the new law in December 

2014, which has 14 heads, amendments have been made with a total of 32,168 words or 

319% increased volume of words in relation to the previous law. Such enormous 

instability caused by the huge number of changes in continuity that is most evident in the 

period  of 2005-2015, makes the system unsustainable, difficult to implement, it is 

impossible to monitor it professionally and the changes made are contrary to the 

principles of the nature of the changes.Recognizing the fact that the Low from 1996  has 

seven chapters with 4,723 words, and the last Law of 2015, [5]  has fourteen chapters 

with 32,168 words or almost seven times more words or seven laws in a new one, makes 

it impossible professionally to monitor the legal and spatial changes , and thus the system 

of urban planning becomes unsustainable. 

Focusing on the period in which the enormous changes to a single law (2005-2015)are 

done, broken down by the heads of the law (shown Figure 4-5), are given particular 

changes in the number of members in the ten-year period. There is no head, where no 

changes have been made in continuity. However, the focus of the changes that 

destructively affect the spatial and urban planning system is obvious, that is, Chapter 2-

Spatial Planning, where there are 234 changes to members or 5.5 times changed members 

of the basic chapter of the law. In Chapter 3 - Implementation of plans, the basic 9 

members have changed 76 times or 8.4 times the members have changed in relation to 

the basic chapter. Chapter 5 - Penalty provisions in the Basic Law have 8 members, and 

50 amendments have been made or 6,25 times the members have been changed in relation 

to the basic chapter. These essential changes affecting the system reflect a number of 

changes in members in other chapters such as: Chapter 1 - General Provisions, Chapter 4 

- Oversight and Chapter 6 - Transitional and Final Provisions. 

 

 
Figure 4. Number of changes of members in the law on spatial and urban planning for Chapter II          

 
Figure 5. Number of changes of members in the law on spatial and urban planning for Chapter III     
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This shows that the offered new solutions for urban planning in practice were not 

implemented well enough and quickly, therefore, extensive changes were made in that 

part, and in order to be successful, they were supported by penalty measures. 

 

ADOPTION OF URBAN PLANS THROUGH THE PROCESS OF CHANGES 

OF THE LOW WITH FINANCIAL IMPACT ON INVESTMENTS 

Considering that in the period between 2005 and 2015 three texts of Law on spatial and 

urban planning were made, the municipal authorities were obliged to adopt new detailed 

plans that would be in line with the legal changes. From the Table 1. it can be seen that 

in the given period, a total of 1117 plans were prepared and adopted, of which 40 are 

GUP, 1077 are DUP for the whole territory of the country. [20] 

Table1. Statistical regions in RM with adopted DUP’s and GUP’s between 2006 and 2015 

 
It is a legal obligation every settlement to have a detailed urban plan that is adopted each 

5 years. Every urban municipality has obligation to adopt a General Urban Plan each 10 

years. Recognizing the latest data from the Statistical Office, in the Republic of 

Macedonia, there are 1784 settlements and 80 municipalities with urban or rural 

character, which in terms of the total adopted plans of 1117 represents only 60% coverage 

with planning documentation (Table1). If this is added to the need to amend and 

supplement the plans only in relation to the three refined texts of the Lows in the analyzed 

period from 2006-2015, then the total number of necessary new plans adopted would be 

5592 or the existing ones adopted in relation to this required number of new adopted plans 

is only 20%.If we make a comparison of adopted plans in all seven regions in the Republic 

of Macedonia with the two Skopje regions, we arrive at the data that a total of 319 urban 

plans have been adopted for the city and the region of Skopje, and a total of 758 plans 

have been adopted. In other words, from the total adopted plans in the period from 2006 

to 2015 out of the 1077 plan, 30% are for the Skopje region, with the focus on the 

development of the city instead in equal spatial and regional development. [20] 

If we analyze the number of adopted general urban plans, it can be concluded that with a 

total of 40 plans 50% of the city municipalities are covered, but when looking at the 

regions, it is noticed that only the Polog and the Vardar region have delivered several 

GUPs more than the number of the city municipalities in the region, which would mean 

NumberREGION URBAN PLANS 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 TOTAL

DUP 24 17 10 9 8 12 38 12 22 14 166

GUP 2 3 3 1 1 1 11

DUP 7 9 7 8 13 9 12 20 12 12 109

GUP 2 1 4 1 1 2 1 1 13

DUP 2 5 4 5 14 13 9 14 7 9 82

GUP 2 1 1 4

DUP 8 6 3 6 9 8 18 15 8 12 93

GUP 2 2

DUP 2 6 4 4 4 5 4 5 34

GUP

DUP 11 15 39 42 28 34 67 25 10 14 285

GUP

DUP 1 7 15 10 14 18 17 16 23 29 150

GUP 1 1 2 4

DUP 6 6 9 11 22 9 21 5 6 11 106

GUP 1 4 4 4

DUP 2 3 4 3 2 1 2 19 16 52

GUP 1 1 2

TOTAL DUP 61 70 97 98 112 109 188 113 107 122 1077

TOTAL  GUP 5 6 8 5 5 6 7 3 40

ALL TOTAL 66 76 105 103 117 115 195 116 107 122 1117

7
SOUTHWESTERN

8
POLOG

9
NORTHEASTERN

4
SOUTHEASTERN

5
SUBURBAN Skopje

6
CITY SKOPJE

APPROVED  URBAN PLANS

1
PELAGONIJA

2
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3
EASTERN
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that amendments were made to the GUP and not the adoption of a new GUP in line with 

the legal changes. In the eastern, northeastern and Polog regions, 50% less GUPs from 

city municipalities were adopted. At least they were adopted in the southeast and 

northeast region, only 2 GUP. Observed as a whole in relation to the city municipalities, 

they are covered only with 30% in relation to general urban plans, and they are the basis 

for the preparation of the detailed urban plans.    

In the dynamics of adopting plans from 2006 to 2015, there is a balance in the adoption 

of plans in the whole period, with the exception of double increase in the adoption of 

plans in 2012 (Table 1.) [20]. Recognizing the data from the previous Figure.4, it can be 

concluded that the increased number of adopted plans is due to the increased number of 

changes in the Law to 2011, especially in the segment of Spatial Planning - Chapter 2, 

where 150 changes were made in the articles.  

The detailed urban plans and urban planning documents through which the strategic 

documents are implemented, have been adopted 946 plans over  whole territory  in all 

municipalities or average 11 plans per municipality in the Republic of Macedonia. Table 

2 [21] and Table 3[22] clearly shows in the period  between 2008/2015 how in practice 

urbanism was implemented through the adoption of detailed plans or planning documents 

that further serve to issue approvals for building construction, planning of investments 

and ultimately realization of investments. By analyzing and comparing  dates from those 

tables, more results can be obtained concerning influence on economic growth of the 

country. 

Table 2. Value of completed construction works over the period  

2003-2015 and their participation/contribution in GDP of RM  

Years 

Value of completed 

construction works in 

euros/ € (at current 

prices) 

GDP in Euros/ € (at 

current exchange rate) 

Participation of 

Construction  in 

GDP in Euros /€  

Distribution/ 

contribution to 

GDP in %  

2003 302,149,739  4,386,000,000.00          218,856,431.75  5.20 

2004 360,701,872  4,578,000,000.00           237,514,112.50  5.30 

2005 374,321,823  5,032,000,000.00           257,151,154.82  5.30 

2006 390,834,386  5,472,000,000.00  287,490,947.97  5.50 

2007 363,855,390       6,095,000,000.00          340,585,313.07  5.70 

2008 387,516,329       6,772,000,000.00           331,199,777.65  4.90 

2009 373,639,052        6,767,000,000.00          347,883,158.42  5.20 

2010 409,146,534        7,109,000,000.00           390,773,290.35  5.50 

2011 444,542,283        7,544,000,000.00          393,685,425.59  5.20 

2012 512,067,409      7,585,000,000.00          434,029,753.68  5.70 

2013 613,772,929       8,150,000,000.00           580,847,085.60  7.10 

2014 566,034,241        8,562,000,000.00           594,341,923.42  6.90 

2015 670,170,382        9,072,478,979.93          645,408,374.84  7.10 

 

In the period  of 2008/2015, - 19,678 permits were issued for construction with expected 

value of the works of 4.95 billion Euros, out of which 3.94 billion Euros were actually 

realized and it is 20% less than expected.[22]. No clear correlation can be made between 

the number of adopted plans, the issued approvals, and the value of the investments / 

realization, since one issued building permit can be for an individual house or for a factory 

and a highway, that makes them uncomparable as  investment value parameters. But, 

looking at the total investment by years, the GDP and the participation of construction in 

the formation of the GDP, then a clear picture is drawn of the share of investments, based 

on the urban plans in the creation of economic values, which has a direct impact on the 
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development of the the state as a whole. From 2003-2012, the share of the construction 

sector in the creation of the GDP is 5.2-5.7%. An increase in the percentage of 

participation in the formation of the GDP of 6.9-7.1% was achieved only in 2012-2015. 

Table 3. Statistical data for adopted urban plans, issued building permits  

by number and expected value of the works over the period 2008-2015 

Years 

Adopted 

General 

Urban Plan 

Adopted 

Detailed 

Urban Plan 

Total issued  

permits for 

construction 

Total expected 

value of the 

works in  €   

2008 8 97  3 463 462.763.748 

2009 5 98  3 074 386.493.596 

2010 5 112  2 854 450.903.673 

2011 6 109  2 596 467.500.443 

2012 7 188  2 794 843.808.243 

2013 3 113  2 269 461.609.316 

2014 0 107  2 628 1.132.114.072 

2015 0 122 3 143 752.302.326  
34 946 19.678 4,957,495,417  

 

In economic theories, for a middle-developed country, a 25% share of construction in the 

total GDP should be achieved if more economic growth is desired in society. The 

incomplete coverage with strategic plans and adopted DUPs are certainly one of the 

reasons for the low investment intensity and the low participation of construction in the 

formation of the GDP. These two parameters are in direct correlation with the 

development of the country and should be taken as indicators for measuring the success 

for the achieved economic growth and through investments for realized construction 

works. 

 

CONCLUSIONS 

The functioning of the legal system of spatial and urban planning depends on the 

rationality, the non-resistance, the economy and the appropriateness of the adoption of 

the laws, but also the time that they need to be accepted and properly applied by all 

participants in the process of planning, building and development of space. The pace, 

nature and structure of the changes in the regulation mostly influenced the quality, the 

process of preparation, adoption and implementation of the urban plans, and thus the 

realization of the basic constitutional objectives of the system, the planning of the space 

- the arrangement and humanization of the space and its development . According to the 

high dynamics of the change of the law, which is reflected through the scope and 

structure, the pace of preparation of the planning documentation as a basis for the 

development of the space, starting from the general level in the state to the lowest in the 

local self-government, is influenced. Due to the unnaturally increased pace of changing 

laws in this area, in the last decade there have been paradoxical phenomena in the system 

of planning and control of spatial development, such as the over-regulation in the legal 

acts and deregulation in their implementation. This in reality leads to serious disturbances 

in spatial planning, especially when it comes to strategic projects of interest at national 

and local level. Our adjustment of the system for the planning  to the newly emerging 

social changes in the Republic of Macedonia in the period after the independence led to 

frequent changes and problematic competence of the participants in the process, 

supplemented by politics. Instead of improving the situation in the planning and 

development of the space, with the frequent and inadequate changes in the laws, it has 
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adversely affected the established practice in urban planning and the process of its 

implementation. The basic mechanism for regulating and managing spatial development 

of the country is spatial and urban planning, through an integrated planning approach 

based on the principles of hierarchy, inclusiveness, harmoniousness and sustainable 

development of the whole. The main goal of the system is to provide the physical and 

spatial aspect of the development as a basis for the development of all aspects of life in 

the settlements. The planning regulation in its character covers a period of twenty years 

of spatial development on the territory of the state and only with such approach of a stable 

established system-legislation leads to economic progress and a sustainable development 

of the area, which is undoubtedly not the case with the Republic of Macedonia. 
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ABSTRACT 

Rapid and large- scale changes have occurred in the rural landscapes of Bukovina as a 

result of the agricultural modifications that have been made in time. 

Due to the constant and intense agricultural work the transformation carried out by 

various ethnic farmers, added new layers to the cultural landscapes and have become an 

important part of the social construction. Some of the old traditional components of the 

settlement systems are well preserved, but most have disappeared, the material artefacts 

or the immaterial testimonies made by the Romanians, the Germans, the Jews, the Polish, 

the Ukrainians and the Rroma along with other migrants managed to build a complex of 

new cultural landscapes over the time with unique features. 

The notion of rural cultural landscape has developed in accordance with the historical 

heritage and in connection with the local environmental conditions. 

Analyzing various factors and some local social and historical aspects it can be taken into 

account as the existence of unique cultural elements and at the same time as the threat of 

cultural landscape possible degradation. 

 

Keywords: Bukovina, cultural rural landscape, sacral ladscape 

 

INTRODUCTION  

The cultural landscapes are important components of human life. The cultural landscape 

it is a result of permanent changes produced by the human society, not just as a sum of 

geo-factors but a hierarchic organization of the matter in a unique way.  

All the places are characterized by unique physical and cultural features that individualize 

them, their attributes provide them the meaning, the potential and the label. The physical 

elements of the place are setting up the frame for all the anthropological activities, the 

humans just adjusting them by living in it, each human activity leaves a mark over the ale 

components of the environment.[1]The visual mark of the human involvement in nature 

transformation is represented by the cultural landscape, which exists at different stages of 

visibility. The cultural landscape in its integrality is formed by components with different 

functionality, ranked in a certain hierarchy, and in a dimensional distribution as spaces, 

resulted from the combination of shared structural and functional features.[2] As an 

integrated part of the cultural landscape, the rural landscape is a subsystem that includes 

different types of agricultural lands, a subsystem of orchards, a subsystem of farms and a 

subsystem of forests and vegetation etc.  
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STUDY AREA 

Northern Moldavia became part of a province called Galitia after the occupation by the 

Austro-Hungarian Empire in 1774 and later was named Bukowina Dukedom (or Bucovina 

in Romanian language). The historical province of Bukovina today is divided between 

Ukraine and Romania. The rural area presented in this paper is located in the southern 

part of Bukovina, Suceava County overlapping almost entirely with the southern 

Bukovina region, having a surface of 8.553,3 square kilometers. There are 98 villages 

with a surface of 7.140,8 square kilometers. [3] 

 

METHODOLOGY 

The methods used for this paper have been chosen through the optimization of classical 

techniques used in the research of cultural landscapes. The observation is the most 

commonly used, being the optimal method for the research of the state and the 

functionality of the cultural landscape. The inductive method was used to determine the 

objects, processes and phenomena produced by the rural landscape and determining the 

quality and judging their value.  

Other techniques used were, the deductive method to determine the essential traits of the 

objects by explaining particular cases, the method of analysis used to know the 

components, to obtain data on the structure and dynamics of the objects, the types of land, 

the processes and the phenomena unfolded in the rural space, as well as the method of 

synthesis and comparison. Another method with an important role was the bibliographic 

documentation and accumulation of data.[4][5] 

 

RESULTS AND DISCUSSION 

The rural environment of the Bukovina presents numerous particular traits resulting from 

cultural, social-historical, political and economic developments accumulated in time. 

The Bukovinian rural area is composed of a wide variety of types of rural settlements. 

The factors involved in landscape evolution and classification of the rural cultural 

landscapes that have been find for the Bukovina can be grouped into natural and 

anthropic.  

From the category of natural ones were identified the geomorphological traits which are 

composed by two major units, the Carpathian mountains and the Suceava Plateau with 

particularities generated by the dynamic aspect of the anticlinal and synclinal associations 

of the Bucovina Ridges, as well as the presence of the hills and wide valleys. The altitude 

is another important factor in the arrangement of settlements and in the dynamics of rural 

landscapes. 

Among the natural factors are the climatic conditions, the density of the hydrographic 

network, the development of river meadows and the varied soils. In the Bukovina (The 

Beech Land) the vegetation is a major natural factor that has shaped the landscapes image, 

there is one national parks in the Bukovina historic region, in order to protect the secular 

forest- The Călimani Mountain National Park. The forest has been an important natural 

resource which has influenced the functionality of rural area, forest covering 53% of the 

country’s surface.[6] 

Human factors are framed by the historical and political context that manipulated the 

evolution of the Bukovina in time. 

The most relevant factor is the large ethnic diversity as a unique feature of the Bukovina 

region, in its history there were present 11 distinct ethnic structures. Of these, the 
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Romanians, the Ukrainians, the Hutuli, the Germans, the Jews, the Polish, the Roma and 

the Armenians played an important role in the evolution of the rural cultural landscapes. 

Other factors were the demographic structure and its temporal variations, the traditions 

folk and customs, crafts and the elements resulting from human activities. [7] A special 

role is played by the urban factor through the interconnections with the rural space. 

In time the evolution of cultural landscape involves permanent interpretation of the 

structural and functional transformation, through natural elements removal or cultural 

elements introduction. 

According to the functional criteria the rural settlements of the Bukovina region are 

identified by: high specificity cultural landscapes developed from a distinct way of natural 

and anthropogenic elements interaction. In this category are included: 

- Agrarian landscape 

- Housing and household related to the cultural landscape 

- Forestry related to the cultural landscape 

- Agro-industrial and industrial cultural landscape 

- Transports related to the cultural landscape 

- Tourism related to the cultural landscape 

- Sacral cultural landscape 

Another form used to describe rural landscapes is the habitational infrastructures which 

reveals the particularities of the Bukovina region includes: 

- public buildings  

- traditional materials used 

- traditional architecture,  

- military infrastructure,  

- symbolic elements 

- folklore and traditions 

- historical elements 

- national parks, natural reservations 

- drifting landscapes  

The components included in the agricultural landscapes of The Bukovina region consists 

in different types of arable land, in total of 179.954 ha, cultivated with various species of 

plants such as corn, wheat, potato, canola etc. mainly in the plateau area, as for example 

in Milisauti village located in Suceava river basin.[fig.1-2]  

 

  
Figure 1. Agricultural cultural landscape  

in river-plain of Suceava river 

Figure 2. Milisauti village and cultivated field  

on river-terrace, right side of Suceava river 

Photo by author 
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In the mountain regions the arable fields are reduced in size, but can be identified lands 

with pastures and hay-fields, [fig.3] different practice of farming such as cattle breeding, 

and beekeeping. Material culture of Bukovina mountains area underline the 

anthropogenic features conditioned by people needs and by its practical possibilities of 

changing the natural elements in the structure of the landscapes.  

 

 
Figure 3. Haystacks-elements of mountain  agriculture cultural landscapes 

Photo by author 

In the region of high hills the orchards are the most common presence. Agriculture, no 

longer perceived in some areas, as a reliable source of income, does not poses a major 

interest for some local communities and it is more common to find heath fields or 

uncultivated lands and to aid the development of the drifting landscapes. 

The visual expression of human transformation on natural lands, trough housing and 

household activities, is represented by the traditional household. The traditional 

components have a central role within the settlement, including elements for people 

housing, animal housing, tools and cereals storage, water supply etc. 

 

 
Figure 4. Landscape of coniferus forest 

in Rarau Mountain-the southern  part of Bukovina  

photo by the author 
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The landscapes related to the forestry emerge from the relation between natural condition 

and high human intervention on the mountain area, Bukovina being one of the most 

wooded regions in Romania, with iconic landscapes [fig.4] as the Rarău Mountains.[8] 

The criterion of the degree of attractiveness has a perceptive connotation, mainly shaped 

at the mental level, so subjectivity and relativity are often involved in its application.  

Aesthetic quality is an important assessment criterion derived from the landscapes 

components, from its structure, architecture and functionality. 

Industrial cultural landscapes reside in the existence of mineral resources that led to the 

development of a 150 years history of mining practice, but nowadays these activities have 

been stopped. The abandoned industrial constructions generated drifting landscapes due 

to the economic crisis. A similar unfortunate evolution had the agro-industrial landscapes 

as for example, the chick industrial farms The Avicola -Burdujeni and The Avicola-Itcani. 

[fig.5-6] 

 

  
Figure 5, 6. two closed old chick industrial farms: The Avicola -Burdujeni  

and  The Avicola-Itcani, agro-industrial relics, part of drifting landscapes  

Photo by author 

Analysis of transports related cultural landscapes highlights the presence of three types: 

road transport, with country-roads with a poor quality in the Rarău Mountains [fig.7] or 

national lane, rail transport mostly electrified and the traditional rack and pinion train-

Mocanita and special transport. 

 

 
Figure 7. Road in Rarău Mountain 

Photo by author 
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Cultural landscapes tourism related is well-represented, due to the existence of exquisite 

anthropogenic elements such as the painted frescoes churches included in UNESCO 

heritage list, and the presence of natural unique elements. [9] 

The most emblematic landscape of all types existing in the Bukovina region, which hides 

an invaluable cultural treasure, remains the sacral landscapes of the medieval monasteries 

with the exterior painting.[10] 

 

CONCLUSION 

As a result of past constant changes, induced by natural and human factors action and 

interaction, the researched area reflects a large variation of rural landscapes, in which the 

historical cultural elements, stand in perfect harmony with the modern ones. 

The inner dynamic futures of Bukovina landscapes will be reflected in the various and 

different functionality levels determined by habitational tipology, productivity, social, 

and economic components and carry out by various factors. 

The cultural landscapes vulnerability from the south part of the historical region of 

Bukovina can be evaluated by the physical state of land. The land use is the key activity 

which determines the performance of landscapes in connection to the socio-economic 

functions such as land based production housing, infrastructure and traditions. The degree 

of integration between these socio-economic functions and environmental functions 

including natural resources protection depends on the patterns and intensities of land use. 
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ABSTRACT 

Cancer is a global problem, until recently cardiovascular disease occupies the 1st place 

as importance in the illness of the population, but for several years, according to the 

United Nations, it is becoming the most important public health issue. According to the 

International Agency for Research on Cancer, 1,825 million cases of lung cancer were 

estimated globally in 2012, respectively 13% of all cancer cases and 1.59 million deaths 

due to this type of cancer (19.4% from the total deaths). In this article are presented the 

trends of lung cancer in oncology prevalence and mortality in Romania. The research is 

based on the existence of medical data on the incidence of cancer in Romania for the 

period 2008-2017, before the accession to the European Union, these data are considered 

irrelevant due to the wrong ways of collecting. Afterwards, these data are classified and 

reported to the territorial administrative units, then statistical analyzes, spatial and fractal 

modeling are performed. The results obtained show the concentration of lung cancer in 

urban systems and old industrial areas. 

 

Keywords: Cancer, lung cancer, oncological mortality, spatial modeling. 
 

INTRODUCTION 

Cancer is considered the leading cause of death in economically developed countries due 

to population aging and growth [1], [2], and one of the main problems of population 

mortality in developing countries [3]. According to the World Health Organization, 1 in 

6 deaths is the result of cancer with 9.6 million deaths in 2018. In 2008, 12.7 million cases 

of cancer were recorded globally and 7.6 million deaths, of which 56%, respectively 64% 

of cases and deaths occurred in large economically developed areas [4]. From the total 

cancer cases, among the female population, the most common type of cancer and the 

cause of death is breast cancer (23% of illnesses, 14% of deaths), and among the male 

population, lung cancer occupies extreme values for both illnesses and death (17% of 

illnesses, 23% of deaths) [2]. In 2012, the situation is changing, there are 14.1 new cases 

of cancer and 8.2 million deaths, and lung cancer is the most common type of cancer, 

1.82 million [5]. 

What causes lung cancer to be one of the main causes of oncological mortality is primarily 

symptomatology that often is not present [6], [7], [8], therefore, finding the diagnosis of 

this type of cancer is done late, even in terminal stages or treatment options are limited or 
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even non-existent. Therefore, global oncology mortality places lung cancer on the third 

place after breast cancer and prostate cancer [9]. 

The use of healthcare directly related to geography can generate extraordinary results in 

the development of general medical infrastructure from the medical monitoring sector. 

National public health objectives aim at increased the use of the GIS technologies, making 

investments more cost-effective by reducing costs [10]. The use / analysis of medical data 

on a larger scale, was possible with the evolution of technology and the introduction of 

new approaches to the use of GIS analyzes and methods, which allowed the use of a huge 

amount of data that was hard to process in the past. The use of GIS technologies allows 

the data to be processed in order to make spatial models useful in the development of 

public policies [11], [12], [13]. Medical records of the population are described as 

defining tools in conducting a cancer-based study, using GIS technology, but there have 

been political, economic or medical elements, especially in developing countries, which 

prevented the implementation of technologies to the desired level [14], [15]. 

 

METHODOLOGY 

Study area 

The analysis of lung cancer was performed according to the national coverage database 

reported to the territorial administrative units of Romania (3181 territorial administrative 

units) for the period 2008, after Romania's accession to the European Union, when the 

responsible institutions centralized all these data and until 2017; oncology mortality was 

analyzed for the period 2008-2016. 

 

 
Figure 1. Study area. Development regions and counties of Romania 
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Spatial modeling of oncological prevalence    

and mortality for bronchial and lung malignant tumors (C34) 

The total male and female cancer prevalence (C00-C95) was calculated from primary 

medical data, subsequently processed and represented as a database. The processing of 

medical data implied the aggregation of all types of tumors according to the international 

classification at the territorial administrative unit level in order to be subsequently loaded 

into GIS specific software, from which the spatial distributions of tumors resulted, for 

this study the distribution of lung cancer (C34). The database was used with the RDBMS-

PostgreSQL database relational system where the data were aggregated and pivoted to 

support various statistical situations. The database contains a huge number of recordings, 

so the processing time can be quite long, this especially depending on the hardware 

component.  The resulting statistical situations were exported as a Microsoft Excel 

compatible table, that allows you to create graphics or interpretations, specific to the data 

type or allows different interpretations. The spatial distribution was done in a Gis 

opensource software, QuantumGis, which allows connection to the previously created 

database at the locality level based on the SIRUTA code (Information System of the 

Register of Territorial - Administrative Units). 

Depending on the resulting tables, reported to the territorial administrative unit, 

classification is made according to the prevalence values for each year of the interval. The 

classification was done in 4 classes represented in grayscale, the high values being 

represented by lighter shades and the smaller ones with darker shades. Thus, 30 maps 

with the prevalence of lung cancer in Romania for total, male and female in 2008-2017 

were created and 27 cartographic models with the mortality situation caused by this type 

of cancer for the period 2008-2016. 

 

RESULTS 

Prevalence of bronchial and lung malignant tumors (C34) in Romania 

Following the analysis of the three figures (Figure 2, Figure 3, Figure 4), we have 

estimated that the trend of extreme values is to be kept in the same areas, as in the case 

of small values. Both counties and development regions can be found in Figure 1.  

In figure 2 we can see that the maximum values exceeding the threshold of 201 cases of 

illness, are present in the urban area, in cities such as Bucharest, where the most cases of 

lung cancer are registered (about 3,400 cases in 2008 and 2,800 in the final year analyzed), 

followed by Piteşti (Argeş County), Craiova (Dolj County), Timişoara (Timiş County) 

and others. Regarding the minimum values, under 50 cases, localities such as Ciuperceni 

(Teleorman County), Vişina Nouă (Olt County), Cioroiaşi (Dolj county) and many other 

rural localities, predominantly located in the south of the country. Figure 3 shows the 

situation of the geographical distribution of the prevalence of malignant tumors (C34) of 

the female population. The highest values, over 101 cases, are recorded in major cities, 

Bucharest (952 cases in 2017), Ploiesti (Prahova county) with values that have decline 

significantly since 2008 in 2017, from 125 to 60 cases, Timisoara (Timis County), etc. 

The lowest recorded values are also found in rural areas such as Ciuperceni (Teleorman 

County), Gura Padinei (Olt County), Malu (Giurgiu). The geographical distribution of the 

prevalence of malignant tumors of the lungs (C34) among the male population (Figure 4) 

shows values over 101 cases in Bucharest (from about 2,500 diseases to 1,800 in 2017), 

Pitesti (Arges County) with a downward trend from 600 cases at 160 cases in 2017, 

Craiova (Dolj County) and other large urban centers. Small values retain their location in 
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rural areas, Goicea (Dolj County), Izlaz (Olt County), etc., throughout the analyzed 

period. We can notice that the highest values, regardless of the female or masculine 

population, are recorded in the big, polluted urban centers. 

 

 
Figure 2. Geographical distribution of malignant tumors (C34) -total (persons).  

Source: Ministry of Health 
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Figure 3. Geographical distribution of malignancy (C34) -female (persons) tumors prevalence.  

Source: Ministry of Health 
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Figure 4. Geographical distribution of malignancy (C34) -male (persons) tumors prevalence.  

Source: Ministry of Health 
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Oncological mortality in Romania for the period 2008-2016 

In the second part of the study, we wanted to see what happened to all those cases of 

illness, more exactly, how many deaths are recorded due to this type of cancer, where are 

located most of the values and where the smallest are found and what are the trends. 

Thus, in Figure 5 we have the geographical distribution of total oncological mortality due 

to lung or bronchial diseases, divided into 4 classes for a period of 9 years, 2008-2016. 

The highest values, over 101 deaths, are recorded in Constanta (Constanta County), 

Timisoara (Timis County) with 104 cases in 2008 and 226 in 2016 and with a total of 9 

years more than 500 deaths; the city of Bucharest sums up 750 deaths during this period. 

Less than 10 deaths were recorded in settlements in the south of the country such as 

Găujani (Giurgiu), Spanţov (Călăraşi County), Sfinteşti (Teleorman County), etc. As for 

the female population (Figure 6), the highest values of more than 51 deaths are recorded 

in Timişoara (Timiş county) with a total of 386 deaths, Cluj Napoca (Cluj County), Iaşi 

(Iaşi County), Bucharest 27 deaths in 2016 and other localities in the urban area. 

Localities with less than 5 deaths due to lung cancer are present both in rural and urban 

areas, Calafat (Dolj County), Baileşti (Dolj), Urzica (Olt County), etc. Figure 7 shows the 

oncological mortality of the male population due to lung or bronchial conditions (C34), 

and the highest values are recorded in Constanta (Constanta County), Timisoara (Timis 

County), Bucharest and other localities that exceed the threshold of 51 deaths per year. 

The lowest values are present in rural areas, in the localities: Teaca (Bistrita-Nasaud 

County), Saveni (Botosani County), Sambata (Bihor County), etc. 

 

 
Figure 5. Geographical distribution of oncological mortality (C34) -total (persons).  

Source: Ministry of Health 
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Figure 6. Geographical distribution of oncological mortality (C34)- female (persons).  

Source: Ministry of Health 

 
Figure 7. Geographical distribution of oncological mortality (C34) -male (persons).  

Source: Ministry of Health 
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CONCLUSIONS 

Among the main factors responsible for lung cancer are the emissions of harmful 

substances from homes, industry and, last but not least, from vehicles, which, according 

to the World Health Organization, represents 25-40% of total emissions. The highest 

values are recorded in the major cities, Bucharest, Ploiesti, Timisoara, and the lowest 

recorded values are found in rural areas such as Ciuperceni (Teleorman County), Gura 

Padinei (Olt County), Malu (Giurgiu). The geographical distribution of the prevalence of 

lung cancer in the male population shows high values in Bucharest, from about 2,500 

diseases to 1,800 in 2017), Pitesti (Argeş County) with a downward trend, Craiova (Dolj 

county) and other large urban centers. Small values retain their location in rural areas, 

Goicea (Dolj County), Izlaz (Olt County), etc., throughout the analyzed period. Regarding 

the development regions, most cases of cancer, for the 10 years analyzed, were recorded 

in the South Muntenia region, with 4,815 cases only in 2017 and a total of 60,708 cases, 

followed by the North-East region with a total of 44,925 illnesses. At the level of 

development regions, most lung cancer deaths, for the 9 years analyzed, are found in the 

South East region, about 6,000 deaths and the North-East region with a total of 5,300 

deaths. 

The results obtained can contribute to a better understanding of the way in which the 

territorial systems affected by anthropogenic action respond, aspects researched in many 

specialized studies [16], [17], [18], [19], [20], [21], [22], [23], [24]. 
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ABSTRACT 

The main objective of EU regional policy is to reduce disparities in terms of employment 

and income of the population, level of infrastructure development, economic 

development, etc. In 1957, when the six founding countries signed the Treaty of Rome, 

their aim was "to strengthen the unity of their economies and ensure their harmonious 

development by reducing the disparities existing between the various regions and the 

backwardness of the less favored regions." In practice, this is an economic development 

policy focused on problem areas. In practice, this is a policy based on solidarity. Solidarity 

is mentioned in the preamble to the Treaty on European Union, which states that 

community action is geared to economic and social cohesion, and especially to reducing 

disparities between the levels of development of individual regions. Economic and social 

cohesion is supported through regional, social and structural measures. The integrated 

approach dates from the time of the emergence of European cohesion policy. The 

Territorial Integrated Approach also highlights the need to work with a more flexible 

sense of geography. Geography continues to matter. The regional policy of the Republic 

of Bulgaria arises with the intention of defending the European model of social structure, 

in which the elements of free competition and social market economy are accompanied 

by goals related to the solidarity and promotion of specific priorities for economic, social 

and territorial development. 

 

Keywords: economic development, territorial development, regional policy 

 

INTRODUCTION 

The main objective of EU regional policy is to reduce disparities in terms of employment 

and income of the population, level of infrastructure development and  economic 

development. In 1957, when the six founding countries signed the Treaty of Rome, their 

aim was "to strengthen the unity of their economies and ensure their harmonious 

development by reducing the disparities existing between the various regions and the 

backwardness of the less favored regions." In practice, this is an economic development 

policy focused on problem areas. In practice, this is a policy based on solidarity. Solidarity 

is mentioned in the preamble to the Treaty on European Union, which states that 

community action is geared to economic and social cohesion, and especially to reducing 

disparities between the levels of development of individual regions. Economic and social 

cohesion is supported through regional, social and structural measures. The integrated 

approach dates from the time of the emergence of European cohesion policy. The 

Territorial Integrated Approach also highlights the need to work with a more flexible 

sense of geography. Geography continues to matter. The regional policy of the Republic 

of Bulgaria arises with the intention of defending the European model of social structure, 
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in which the elements of free competition and social market economy are accompanied 

by goals related to the solidarity and promotion of specific priorities for economic, social 

and territorial development. 

 

MATERIALS AND METHODS 

Modern economic development is linked to trends such as globalization, regionalization 

and the knowledge-based economy. Of course, the first two trends are the opposite. The 

inexorable forces of globalization and regionalization have transformed the world's 

economic landscape in the late twentieth century and the beginning of the 21st century. 

World trade and financial flows register unprecedented growth [3]. 

The main objective of EU regional policy is to reduce disparities in terms of employment 

and income of the population, level of infrastructure development, economic 

development, etc. In 1957, when the six founding countries signed the Treaty of Rome, 

their aim was "to strengthen the unity of their economies and ensure their harmonious 

development by reducing the disparities existing between the various regions and the 

backwardness of the less favored regions." This goal is inspired by the concern that some 

less developed regions will not be able to benefit from further market integration. In 

practice, this is an economic development policy focused on problem areas. In practice, 

this is a policy based on solidarity. Solidarity is mentioned in the preamble to the Treaty 

on European Union, which states that community action is geared to economic and social 

cohesion, and especially to reducing disparities between the levels of development of 

individual regions. Economic and social cohesion is supported through regional, social 

and structural measures. The integrated approach dates from the time of the emergence 

of European cohesion policy. The Territorial Integrated Approach also highlights the need 

to work with a more flexible sense of geography. Geography continues to matter. The 

regional policy of the Republic of Bulgaria arises with the intention of defending the 

European model of social structure, in which the elements of free competition and social 

market economy are accompanied by goals related to the solidarity and promotion of 

specific priorities for economic, social and territorial development. 

The article uses the following methods: analysis and synthesis, comparison, induction and 

deduction. 

 

RESULTS AND  DISCUSSION 

The main objective of EU regional policy is to reduce disparities in terms of employment 

and income of the population, level of infrastructure development, economic 

development, etc. In 1957, when the six founding countries signed the Treaty of Rome, 

their aim was "to strengthen the unity of their economies and ensure their harmonious 

development by reducing the disparities existing between the various regions and the 

backwardness of less favored regions". practice is an economic development policy 

focused on problem areas. By 2020 the EU aims to meet five concrete objectives – on 

employment, innovation, education, social inclusion, and climate/energy. Each Member 

State has adopted its own national targets in these areas [1]. 

The EU invests locally through its regional policy. It targets all regions and cities in the 

EU and contains measures to stimulate economic growth and employment and to improve 

the quality of life through strategic investment. Thanks to this active form of solidarity, 

citizens in less developed regions can take advantage of the opportunities offered by the 

world's largest market. In practice, this is a policy based on solidarity. Solidarity is 
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mentioned in the preamble to the Treaty on European Union, which states that community 

action is geared to economic and social cohesion, and especially to reducing disparities 

between the levels of development of individual regions. Economic and social cohesion 

is supported through regional, social and structural measures. The integrated approach 

dates from the time of the emergence of European cohesion policy. Cohesion policy is 

the EU's main investment policy. It targets all regions and cities in the European Union 

in order to support job creation, enterprise competitiveness, economic growth, sustainable 

development and improve the quality of life of citizens. Cohesion Policy is a catalyst for 

further public and private funding, not only because it obliges Member States to co-

finance from the national budget, but since it also creates investor confidence.   

The EU Regional Policy is working on improvements in five key areas: 

- investing in people by supporting access to employment opportunities, education and 

social inclusion 

- supporting the development of small and medium-sized enterprises 

- Strengthening research and innovation through investment and jobs in research 

- improving the environment through large investment projects 

- modernizing transport and energy production to tackle climate change, with a focus 

on renewable energy and innovative transport infrastructure. 

The localization of 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 [2]. 

In order to reach these goals and address the diverse development needs in all EU regions, 

EUR 351.8 billion – almost a third of the total EU budget – has been set aside for 

Cohesion Policy for 2014-2020 [1]. 

Cohesion policy is vital to economic growth and social cohesion across Europe. For many 

cities, structural funds provide essential support for major investment programmes which 

directly impact on the quality of life of citizens and the liveability and attractiveness of 

cities. 

Cohesion Policy is delivered through three main funds [1]: 

- European Regional Development Fund (ERDF): aims to strengthen regional 

economic and social cohesion by investing in growth-enhancing sectors to improve 

competitiveness and create jobs. The ERDF also finances cross-border co- operation 

projects.  

- European Social Fund (ESF): invests in people, with a focus on improving 

employment and education opportunities. It also aims to help disadvantaged people at 

risk of poverty or social exclusion.  

- Cohesion Fund: invests in green growth and sustainable development, and improves 

connectivity in Member States with a GDP below 90% of the EU-27 average.  

After  the  events  in  1989  Bulgaria  underwent  severe  changes  in  terms  of  political, 

economic, institutional and fiscal system that led to inversion of the  whole mechanism 

that powered the country [9].  The regional policy of the Republic of Bulgaria arises with 

the intention of defending the European model of social structure, in which the elements 

of free competition and social market economy are accompanied by goals related to the 

solidarity and promotion of specific priorities for economic, social and territorial 

development [8]. The territorial approach also highlights the need to work with a more 
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flexible sense of geography, which may be on a small scale when it comes to islands or 

urban neighborhoods or on a large scale, as is the case with metropolitan regions or 

macro-regions such as the Baltic sea. Geography continues to matter. For example, some 

Cohesion Policy programs may aim to improve broadband access to parts of their region 

where the return on investment is not high enough to motivate companies to do so 

themselves. Other programs may wish to have a multi-regional dimension, allowing them 

to create a shared strategy for a functional area. Regional planning, on the other hand, 

offers solutions through a system of coordinated actions to solve the problems in the 

regions of the respective level. While regional policy focuses on intra-regional problem-

solving mechanisms, regional planning focuses on a wider range of issues within the 

region, through the preparation and implementation of an integrated regional 

development strategy implemented by the relevant institutions (Territorial government 

bodies as well as local authorities). Spatial planning, understood in a wider context, looks 

at the way the site is organized and used, the available resources and the existing problems 

(natural, socio-economic, urban and infrastructural), the identified resources and 

problems being analyzed, evaluated and predicted, vision, alternatives (territorial models 

/ spatial proposals) and a spatial strategy appropriate for implementation [5]. 

Adopting an integrated approach to regional economic development requires policy 

makers to use programming strategies that address real needs without succumbing to the 

temptation of relatively easy spending of resources for individual sectors. Local strategies 

should not be formulated in isolation, but strategies that have been applied in other areas, 

for example in neighboring regions, should be addressed. In this respect, European 

Cohesion Policy has experience in supporting the development of transregional 

coordination schemes, which are a necessary aid to EU regions in terms of mutual 

influence and the use of their synergies. In plain language, an integrated approach with 

coordinated action in policy areas can achieve better results than individual initiatives. 

Territorial planning in Bulgaria has developed dynamically over the last decades. From 

centrally planned secondary development in the years before 1989, it moved to new forms 

that put local communities at the center of decision-making. In the pre-1989 period, a 

determinant of spatial planning was the political one, decisions on the development of a 

territory are defined by the ruling political power that also has the power of power. In this 

way, lobbying is the basic principle and the allocation of funds is based on the principle 

of stronger influence of individual persons in the governing bodies. Assistance to 

individual regions is done through direct subsidy, but without any specific criteria and 

without effective control of the expenditure. 

The Republic of Bulgaria is a centralized unitary state divided into 28 districts and 265 

municipalities. In addition, six planning regions are defined as a basis for planning, 

implementing and monitoring regional interventions on a decentralized basis and 

implementing partnerships consistent with EU regional policy practice. In their original 

form, planning regions (later designated as Level 2 areas) 

Bulgaria sets the standards for the classification of NUTS territorial units as follows: 

- 2 statistical units at NUTS 1 level 

- 6 units at NUTS 2 level 

- 28 NUTS 3 units 

Following its official accession to the European Union (EU) on January 1, 2007, Bulgaria 

gained access to a significant amount of financial resources from the Structural and 

Cohesion Funds and the instruments in the field of agriculture and fisheries. The country 

had the opportunity to use these funds to overcome its significant backwardness in terms 
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of overall economic development, state of infrastructure and living standards. EU 

assistance was particularly important in the period of economic crisis, reflecting very 

limited public and private investment, when EU funds were the main source of investment 

in the economy and job creation and preservation. The second programming period for 

the country (2014-2020) received access to ESIF funds amounting to 9.9 billion euros 

(The analysis does not include the funds that the country will receive under the first pillar 

of the EU Common Agricultural Policy , as well as the funds for implementing cross-

border programs, and the Operational Program "Foods" is not included in the Impact 

Assessment for the 2014-2020 programming period), intended to co-finance 10 programs. 

Compared to the period 2007-2013, the available resource is higher by 5.2%. 

The impact of Cohesion Policy on Bulgarian society and local economy is good and the 

effects of investments build up over the long term. The results are already visible. More 

than 12 000 projects have been supported over the last 10 years and the achievements 

made in the country through implementation of the European funds are crucial: more than 

800 000 students participated in extracurricular and school activities; nearly 70 000 

unemployed were supported by taking specialised training; grants were provided in 1120 

start-up enterprises; and more than 372 000 new workplaces were established, etc. 

Bulgaria is on 21st place in the European Union in Gross Domestic Product (GDP) in 

2016. The country is in a currency board regime that binds the national currency to the 

euro. Bulgaria has an open market economy, a medium-sized private sector and a 

relatively small domestic market. After Bulgaria's accession to the EU, there is a steady 

process of community equity alignment, which has been significantly slowed down in the 

years of the global economic crisis but has accelerated again in the last three years. In 

2016, the country's economy grew by 3.9%, ranked fourth in this indicator among all EU 

Member States. The main driver of economic growth is exports that exceeded their pre-

crisis levels as early as 2011. In 2016, its share in GDP was 64%. The real growth in 

commodity exports from 7.9% in 2016 is the third highest in the EU, and this is realized 

under conditions of unstable external environment. In 2016-2017, the country's economy 

accelerated its growth to nearly 4% per year, with all areas, without exception, increasing 

welfare and living standards as measured by GDP per capita, wages and household 

incomes. While in the previous years of economic recovery after the recession of 2009 

the positive processes covered only a few of the areas, in the last two years the economic 

revival has spread across the whole country [7]. 

There is a grave disparity in social and economic development between the center and the 

periphery both within the country and at regional and local levels [10]. The North-western 

region is the most scarcely populated, which is mostly affected by outgoing migration 

ows, with the poorest economic development, high unemployment and serious social 

problems. The Southwestern region is the most densely populated region due to better 

living and employment opportunities, offered by the capital city. Similar disparities exist 

at the district and municipal levels. However, some areas are characterized by clearly 

overtaking growth rates for all these indicators, due to a booming local economy and 

catching-up wage and income growth. Such a regional economic tiger in the last edition 

is Plovdiv District, which in 2016 marks 10% growth of GDP per capita and 9% wage 

growth. Considering that in 2017 the incomes in the area grew by 16%, most probably 

2017 was very strong for the local economy. Other areas with a relatively high GDP 

growth per capita in 2016 are the strong economic centers of Bourgas and Stara Zagora, 

as well as the smaller but fast-growing economies of Pernik, Lovech, Targovishte, 

Razgrad and Gabrovo. Growth in income and consumption has led to improvements in 
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almost all areas of the main indicator of absolute poverty, the share of people living in 

material deprivation. Good economic growth went hand in hand with a strong labor 

market in most areas. Moreover, 2017 saw record employment rates among the most 

active population, at 15-64, in most areas. Employment is now about 70% of the 

population aged 15-64 on average for the country, with all areas in the strongest economic 

centers - the districts of Sofia, Plovdiv and Stara Zagora already exceed 70%. 

Unemployment in most areas is already approaching record-low levels since 2008, but 

there are still areas where the ratio remains two-digit, which points to serious structural 

problems in local labor markets, low population mobility or even statistical weaknesses 

in regional data . Almost all areas with unemployment over 10% (population 15-64) are 

clustered in North Bulgaria - Vidin, Vratsa, Pleven, Silistra, Targovishte, Shumen. 

Exceptions in southern Bulgaria are the regions of Sliven and Smolyan. The ability of 

regions to attract local and foreign investment is a key factor in their good economic 

development. For a consecutive year, the regions with a growth in direct foreign 

investment per capita in 2016 are among the strongest economic centers - Sofia and the 

large Sofia region, Plovdiv, Burgas, Gabrovo, Rousse, as well as the less developed 

Targovishte, where investment leads to a rapid increase in employment [6]. 

Unfortunately, the processes of infrastructure and especially road infrastructure are not 

so positive. Despite the continuing construction of new sections of the existing highways, 

the share of motorways and first-class roads remains real unchanged overall for the 

country. At the same time, the proportion of roads with good pavement quality decreases 

in 2017 and is already below 40% of all, indicating the lagging rehabilitation of existing 

roads [6]. 

 

CONCLUSION 

The group of “informal” regions are formed by joining districts and/or municipalities, 

related to the specific zoning of the country or for specialised studies or programmes. 

First in this group are the “targeted support areas”, which pursuant to the RD Act can be 

differentiated in the territory of NUTS 3 regions and cover one or more neighbouring 

municipalities. They form the territorial base for the concentration of resources for 

narrowing intra-regional disparities. Second in the informal regions group are the areas 

for cross-border cooperation. The priority areas are the Danube river and the Black Sea 

area, which are connected to the EU regional strategy for the Danube river and the 

Integrated Maritime Policy. This group includes also the Euroregions, established for the 

preservation of common cultural values and supporting social and economic cohesion. 

These regions have no direct political power, but have shared history, common interests 

and goals, developed strategic and multi-level partnerships [4]. 

Low corporate tax rates and personal income taxes improve the business environment and 

encourage investment. After joining the EU, Bulgaria improves collection and the tax 

culture of society is rising. Good business conditions are confirmed by international 

charts. According to the World Bank Doing Business Report 2017, Bulgaria ranks 39th 

among 190 countries in terms of business regulation efficiency and 20th among EU 

member states. 

The four freedoms in the EU – free movement of persons, goods, services and capital – 

have given us excellent opportunities and expanded our horizons considerably. We have 

a wider choice of products and services, more opportunities to work, live and study 

abroad, a huge potential market and it is easier to do business and to cooperate with 

different EU countries and regions. At the same time, we face a major challenge related 
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to the ‘brain drain’. The emigration of young, highly skilled and well-educated people is 

an issue for Bulgaria, as well as for the rest of the Eastern and Central European countries. 

The advantages in the field of regional policy and local economy, after the EU accession, 

are associated with the enhanced role of the regions, the introduction of new principles of 

planning and programming of regional development, and the integration of the sectoral 

policy priorities, which binds them to the national territory. With the introduction of a 

series of important, hierarchically related statutory strategic documents, some order and 

rhythm was established in regional and spatial planning, however a lot of work still needs 

to be done for institutional and expert capacity development [4]. 
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ABSTRACT 

The town`s complexity as a geographical space is given by the basic characteristics of the 

components of the human habitat (natural, human and social-economical) which dictate 

the internal organization in different stages of its evolution. The purpose of the research 

is to reconstruct the stages of the territorial and functional evolution of Rădăuţi and to 

describe the contribution to the configuration of the actual internal structure of the 

settlement. In this paper, the process of internal structuring is analyzed as a continuous 

process, from the documentary attestation of the settlement (14th century) until today. 

The main results of the study will be: cartographic representation of territorial evolution 

and current functional zoning; explaining the specificity of the current urban morpho- 

structure by correlating it with its generating factors; presenting the main functional 

changes that took place during the internal structuring process of the city. Highlighting 

the most significant quantitative and qualitative changes that contributed to the city's 

internal structuring process was based on analyzing, interpretation and processing 

bibliographic, cartographic and statistical data. 

  

Keywords: territorial and functional evolution, functional area, urban morphostructure 

 

INTRODUCTION 

The city is a system with a certain content, structure and spatial organization, being a 

concrete manifestation of the effect of the interaction of demographic, social and 

economic spaces projected on physical space over time [1]. As a result of a complex and 

long-lasting process of economic and social development, the city can be characterized 

as an open system that responds both to the needs of the interior and to the outside. The 

internal structuring of the city and the formation of  the functional areas is the result of 

relations established over time between its components (territory, population, human 

activities). In order to meet the human and material needs of the human settlement, the 

city's territory has, over time, been differentiated, in accordance with the favorability of 

space for certain activities. Within it, there have been individualized, over time, spaces 

with different utilities and functions. Initially, in the first stages of development of the 

city, several social-economical activities took place on the same territory, later, as it 

developed and extended, functions began to individualise and give specific to certain 

territories within it [2], leading to the formation of functional areas and directing its 

location to the internal structure of the city. The developement of Rădăuți has forced old 

structures to adapt to new requirements. Some more powerful changes have remained in 

the internal structure of Rădăuți, while others have been eliminated in ulterior stages. The 

analysis of territorial and functional evolution offers us the possibility of understanding 
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the actual internal structure and identifying the necessary steps to ensure the coherence 

of urban space. 

 

STUDY AREA 

The studied area is represented by Rădăuţi town, the third largest city in Suceava County, 

which covers an area of 32,30 square km. [3]   

The town is located approximately in the center of Rădăuţi depression, within the Suceava 

Plateau, the mathematical position of the city is defined by the coordinates 250 35 east 

longitude and 47051 northern latitude.  

 Rădăuţi is limited to the east by Dorneşti commune, to the west of Marginea , north of 

Frătăuţi , and to the south by Volovăţ.  

 

METHODOLOGY 

We investigated the process of territorial extension of the settlement for a period of 245 

years (1773-2018) by observing, analyzing and processing olds and recents maps and 

satellite images of the settlement.  For this analysis eight maps were selected:  digitized 

cadastral maps of Habsburg Empire: the maps sheet of First Military Survey (1773-1776) 

scale 1:2.880, the map of Galicia and Bucovina (1861-1864) - Second Military Survey, 

scale 1:25.000; the map of Third Military Survey (1910), scale 1:75.000 (all availables at 

www.mapire.eu); The Military Firing Plan, Rădăuți sheet, 1951, scale 1:20.000; The 

military topography map, 1984-1985, Rădăuți sheet, scale:1:25.000;  the ortophotoplans 

anf aerofotogrames of Rădăuți for 2005 and 2012 (available online at 

www.geoportal.gov.ro) and satellite images provided by Google Earth platform for 2018. 

On each selected map, the boundaries of urban space were plotted, later, using the ArcGIS 

program this maps were georeferenced and overlapped and the areas of territorial growth 

are then highlighted. At the same time, the surface of the settlement was measured on 

each map, the data obtained indicating a continuous territorial growth, but with a 

differentiated rhythm. The cartographic information was correlated with the information 

provided by the statistical data series on the numerical growth of the population, the built-

up area of the city  etc., taken from the bibliographic sources (for older periods), from the 

County Statistical Office or from the site of National Institute of Statistics of Romania.  

The field observation of the architecture of buildings and their usefulness, the materials 

on these platforms (plans, topographical maps and aerial views) provided us rich and 

reliable information on the shape and structure (morphology) of the urban settlement at 

certain times, the aspect of the street tram (settlement texture) the expansion of urban 

space and the developmental trends of the city. The information obtained from the 

bibliographic sources, from direct observation in the field, from the cartographic 

materials related to the General Urban Project documentation (2010), was the basis for 

the mapping of the functional zoning map of Rădăuţi. The information was processed 

using the Arc Gis software. 

 

RESULTS AND DISSCUSIONS 

The current physiognomy of Rădăuţi town and the degree of urban planning have been 

imposed both by the characteristics of the environment and the anthropogenic 

intervention exercised on them over time. Information on the existence of the locality is 

provided both by the bibliographic sources and the first useful statistical and cartographic 

information about the area that appeared in the second half of the eighteenth century, with 

http://www.mapire.eu/
http://www.geoportal.gov.ro/


International Scientific Conference GEOBALCANICA 2019 

483 

 

the annexation of Bucovina by the Habsburg Empire. The first documentary mention of 

Rădăuţi appeared in 1393, together with the village of Volovăţ, Rădăuţi being mentioned 

as Radomir's village [4], that is, belonging to Radomir's properties, from which, as some 

versions say, the name of the village would also be called. The fact that voivode Bogdan 

I (1359-1365), the founder of the Moldavian feudal state, chose Rădăuţi as the place of 

building the reigning church, the oldest stone church in Moldova, proves the existence of 

a demographic center already developed, stable, with a profound economic and social 

life. [5].  

Dimitrie Cantemir briefly writes about the locality that would sooner or later turn to a 

radiant glow: "Radauti, a comer and chair of a bishop, is also placed on the Suceava River 

and Siret, where it hovers to the south." [6] 

The territorial evolution of the locality was realized on the background of several 

historical contexts, each of them having a great impact on the later physiognomy and 

internal structure of the city. In the development process of the locality, two stages are 

distinguished: the one of rural development (14th century until the beginning of the 19th 

century) and the stage of urban development, which in turn included the fair stage (1819-

1852 ) and the city phase (1852 - present). [7] 

 

 
Figure 1. Rădăuți - Territorial evolution reconstituted on the basis  

of old  cartographic documents and current satellite imagery 

As can be seen on Fig 1., the first constructions from Rădăuţi (mostly dwellings) were 

located to the north of the actual settlement, where it was shaped, XIV-XVI, the original 

nucleus of the locality.  In an attempt to capitalize on the dry land the population raised 

their homes on land located north and northeast of that nucleus. To the south of initial 

settlement were few constructions, the Bogdana Monastery and the related buildings 

being representative. Over time, as indicated by the austrians map between 1773-1880, 

between the original settlement and the monastery, several constructions emerged as a 
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result of the establishment of groups of monastic workers (mainly represented by 

Gypsies), thus forming the first craft cores from Rădăuţi.  

The extension of the locality to the south has long been stopped by the existence of marshy 

lands that occupy large spaces south of the settlement, fact also marked on the historical 

maps we have consulted.  In the period immediately following the entry of Rădăuţi under 

the Habsburg occupation, important landscaping works began (the marsh land between 

from the settlement and the Monastery was drained, was stretching the sewerage of 

Topliţa, the arrangement of the roads and even some sidewalks, the extension of the built 

space etc.). "There were walled and cobbled roads, planted with large poplars on the far 

side which offered a good perspective of how the land, ruled by the local authorities and 

placed under army control, was stretching out. And from one end of the poplar row to the 

other, there were towering households with soldiers, stables and stone barns, thoughtful 

places of hard work of all kinds ... ."[8]  

During the Habsburg occupation, the population of the locality grew on the basis of the 

establishment of a significant number of Germans and Jews here. This fact was reflected 

both in the social-economical development of the locality (Rădăuţi becomes a trade fair 

in 1819 and a town in 1852), as well as in its territorial extension. In this context, the city 

stands out as a distinct model of inter- and multiculturalism in which the way of life of 

the population here was influenced by the history of the place. Local culture and lifestyles 

have been enriched and modeled by the arrival of colonists, who have, over time, 

contributed to the city's development, as has happened in many other colonized cities and 

regions of our country.  

The analysis of territorial evolution between 1861-1864  indicates the expansion of 

Rădăuţi to the south, on one side and the other side of the river Topliţa in the central part 

of the current city. From the end the 19th century until the beginning of the 20th century 

the map analysis indicates a densification of the space especially built in the central part, 

where the trade-craft and administrative nucleus is distinguished, which has preserved its 

position so far in the internal structure of the city. Old buildings are now incorporated 

into the historic center of the city, although their utility has changed over time (some of 

them still have upstairs housing, most of the ground floor being occupied by shops and 

offices).The land use within the settlement (residential and agricultural land) is preserved 

over time, contributing to the configuration of the city's current residential and 

agricultural areas. Also we notice that Rădăuţi, in that period, was already connected with 

the neighboring localities through a road system: the Suceava Road entered the locality 

through the southern part and continued with the Putna road that was coming from 

Rădăuţi through the northwest. Besides these roads, there were many paths that were 

coming out of Rădăuţi to Fratauţi, Volovăţ, Dorneşti and Satu-Mare, which the 

inhabitants or visitors used in their journeys. [9] Roads and paths, used from the  15th 

century,  to which others were added  in time, contributed to the sketching of the street 

tram and the urban morphostructure that characterizes the city today. Thus, the geometric 

character of the main network, with rectangular arteries converged towards the locality 

and diverging to the outside (character inherited from the 16th-17th centuries), and the 

non-systematized aspect of the secondary road network, as a result of the spontaneous, 

undirected evolution of the locality in this period. 

An important event that influenced the extension and internal structuring of the locality 

was the construction and putting into operation, in 1889, of Rădăuţi-Dorneşti railway. 

The use of the railway facilitated the transportation of raw materials from nearby areas to 

the city, which boosted the rise of factories and mills along the railway, contributed to the 
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development of trade, crafts and transport. This led to the emergence of the first industrial 

concentrations of the city along the railway and led to an important territorial expansion 

of the locality in the east-west direction. The territorial expansion of this period may also 

be explained by the gradual detachment of the dwelling from the workplace, which 

produces a tendency to disperse in the peripheral area. [10] 

The 1910-1950 period is characterized by a stagnation of the city's expansion, as a result 

of the consequences of the two world wars on the city. It is very important to emphasize 

that, since the beginning of the 20th century, „the expansion of the neighborhoods has not 

occurred spontaneously, but by the division of the different properties”. [11] The only 

area in which the city expanded during that period (the result of the 1922 agrarian reform) 

was the one between Liceului Street (later V.I. Lenin, now Bucovina Street) and Volovăţ 

Street was divided into lots [12], being transformed in a few years into a residential 

neighborhood dominated by individual dwellings and embedded in the city's internal 

structure.  

The slowing of territorial growth during the two world wars is the result of economic 

stagnation, the reduction of demographic dynamism, the disappearance of immigration 

and destroying the built heritage of the cities. [13] 

After the war, the population of Rădăuţi needed a long time to increase again, given the 

loss of the majority of the male population. It was only in the sixth decade of the 20th 

century that the population increased from 18.780 inhabitants in 1965 to 30.454 at the 

end of 1989. [14]  This contributed to this increase also by the birth policy adopted by the 

socialist state at that time, but also by the migratory flows from the rural areas adjacent 

to the industrialized city. Increasing the volume of investment to expand the living space 

has resulted in an important process of territorial expansion of the city. Thus, in the 

southern and southwest part of the locality, the new town, characterized by a rectangular, 

system-based morphostructure, consisted of collective housing assemblies grouped in 

residential districts: Bogdan Vodă, Călărași, Stadium and Hurmuzachi (built between 

1965 - 1970), the Hipodrom - Grănicer neighborhood, Mihai Viteazul and the Obor 

district (built between 1975 and 1980). 

In the period after 1990, on the basis of demographic inertia, in the first phase, there was 

a slight increase in the number of the population, given by the still high birth rate and 

positive migratory growth. Territorial evolution had a slower pace and was achieved by 

thickening the inner space, especially in the northern half of the city, as a natural 

consequence of the evolution of an urban settlement, given that some individual dwellings 

have exceeded their use period,  while others replaced them. 

Table 1. Indicators reflecting population dynamics and housing stock for Radauti (2001-2011) 
INDICATORS 2001 2002 2003 2004 2005 2006 2008 2009 2010 2011 

Stable 

population total 

31.621 29.809 29.494 29.289 29.308 29.373 29.188 29.259 29.451 29.523 

Number of 

dwellings 

10.663 10.695 10.744 10.838 10.894 11.016 11.239 11.442 11.592 11.705 

(Source: INS-BDL Data, Sheet of Rădăuți, 2001-2011)  

Between 2005-2012, the territorial expansion of the city was also achieved through 

territorial expansion to the south, southwest and south-east. The need to ensure comfort, 

privacy, living in quieter areas, away from noise and pollution has prompted larger-

income residents to renounce collective houses in favor of individual dwellings and thus 

contribute to land transformation from the southern and southern outskirts and the eastern 

part of the city in residential areas dominated by single-family dwellings. 
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Map analysis (Figure 1) shows a significant tentacular extension along the county road 

channel of communication that connects Rădăuţi de Suceava, this channel being the most 

important in terms of the streams of entry into the city, an important extension to the east 

by the capitalization of the agricultural land for residential buildings, the unification of 

Rădăuţi with Volovăt in the southwest and a few less important tentacular extensions 

along secondary circulation channels in the north and north-east. The eastern part remains 

less dynamic, with EGGER's industrial unit being one of the factors that can explain the 

lack of attractiveness of the residential building area. 

The role of functional evolution in finishing the internal structure of Rădăuţi 

”Most often the city is distinguished by its particular functions related to an essential 

characteristic: power, as well as rare, varied activities tailored to numerous, demanding 

populations corresponding to specific societies.” [15]   

Rădăuţi has an internal structure that includes areas of lotizing with different functions: 

dwelling, agricultural, industrial units, public household units and utilities, waste 

disposal, tourist and recreational units, special destination units, as observed on the zoning  

functional map (Fig.2). [16]   

 

 
Figure 13. Zoning functional map of Rădăuți, 2017 

The formation of functional areas took place in Rădăuţi in parallel with the territorial 

evolution of the settlement, this process was initially more the result of a spontaneous 

development in time, later in the socialist period and in the present period it had a directed 

character, as far as possible, a territorial systematization and a better service for the 

population.  
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The historical center of the city is associated with land and buildings for public 

institutions and services located predominantly in the city center. In this central area are 

located, relatively compact areas representing the mixed functions with dwellings and 

services, service units, commercial activities, tourism, offices, banks. The structure of the 

central part is preserved from the period of formation of the trade-craft and administrative 

nucleus. Social and economic development at the end of the twentieth century and the 

beginnings of the 21st century led to the emergence in the central area of the city of many 

new institutions with an administrative, cultural and sanitary role, requiring the 

construction of more and more buildings special or adaptation of older, residential 

buildings of a larger size to the function of public institutions, schools or hospitals. 

The central area, the narrowest of its surface, includes the historic center and overlaps the 

commercial-administrative core of the settlement. Today, this urban area concentrates the 

bulk of urban services, as a consequence of a sustained tertiary process carried out here 

after 1990. At the same time, it preserves its secondary function as a residential function, 

the space that encompasses in its physiognomy elements from all the historical periods 

analyzed. These are evident in the architectural style of the buildings as well as in the 

living space. 

The most extensive functional area within the municipality is the residential one. On most 

of its surface it has an inherited structure since the 19-20th century, dominated by large 

spaces of individual (single and multi-family) dwellings with courtyards interposed 

among agricultural lands. On smaller surfaces, in the south and southwest of the city, 

collective housing has been built since 1965 to date. Residential dwellings with individual 

dwellings occupy the largest areas inside the settlement, the housing fund has a height of 

P + 1, less P + 2 (ground floor and 1,2 floors), and they also have the largest share of 

buildings. The residential area with collective housing (blocks) were built during the 

communist regime, especially in the south, southwest and central part of the city, the 

housing stock consists of blocks of flats P + 4 and houses with height regime P, P + 1 and 

above rarely P + 2. Isolated blocks were generally built after 2005 on inland or outland 

surfaces and have a GF + 4, P + 8 height regime. By correlating the typology of dwellings 

with urban structure, we mention that the residential areas in the south of the city overlap 

with a rectangular, systemized structure, the straight streets close inside the geometric 

spaces occupied by blocks of flats, and in the rest of the city the morpostructure is 

unsystematic with winding, delimits spaces with various forms occupied by houses, 

orchards, gardens. 

The traditional industrial area of the city began to emerge as early as the 19th century on 

the western outskirts of the city, favored by the existence of a railway station that 

facilitates the transportation of raw materials to existing factories in this area. 

Characterized by large and continuous expansion in the area, this area has embraced the 

main industrial units of the city, both in modern and contemporary times, especially in 

the socialist one. The construction of the spirit factory at the end of the 18th century, and 

later the railroad, led to the shaping of a new industrial area in the east of the city. Here, 

in the 20th century, a multi-section metalworking enterprise was also built. After 1990, 

these areas gradually changed their functional profile, large industrial units were closed, 

only the furniture factory continued its activity. In the eastern area, industrial sites have 

been redeveloped, replaced by warehouses of construction materials, commercial 

warehouses, and smaller units of construction and metallic assemblies. Outside the town 

of Dorneşti, the EGGER industrial platform was located. In the current internal structure 

of the city are included both spaces with functional industrial units (industrial production, 
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warehousing, logistics, industrial services) as well as industrial relict spaces with non-

functional units, inherited from the socialist period (some even older, for example the  

spirit factory). Nowadays, functional industrial production areas are present in the eastern 

administrative area of the city where the Egger Platform is expanding. The post-industrial 

landscape is characterized by the presence of smaller units that do not require, as in the 

past, an obvious industrial infrastructure, but have features that intertwine in the 

landscape of residential areas through a more or less modern look. 

The transport area, mainly concentrated in the center and west of the city, is a larger road 

network with densities in the central area, taxiway spaces and car park spaces (located in 

the west of the city). The street network that provides transport services for people and 

goods across the city is represented by a network of roads with a level of differentiation 

and modernization. The main road access roads have a radial layout, being internally 

complemented by a dense road network that provides short-distance travel between the 

city's points of interest. The street network in the southern part of the railroad dividing 

the city into two is a regular one, with a rectangular configuration with better geometric 

elements, and the one on the northern side is spontaneous, with sinuous trails, with 

insufficient development of geometric elements in the plan, largely preserved from the 

past. A characteristic feature of the Rădăuți highway network, inherited from the past, is 

the separation of the north and the south from the railway, the connection between them 

being made by level crossings with the railway. [17]  

The shopping area overlaps mainly the center of the city and extends  on Stefan cel Mare 

Street, trading area  being located both at the ground floor of the buildings (according to 

the structure modeling of the crafts trade center from the 19th century and the first half 

of the 20th century (the General Shop) or after 1990. The trading area serving the 

Hipodrom, Mihai Viteazul, Bogdan Vodă neighborhoods is imposed by a linear 

configuration, being represented by larger and smaller units located in the along the Mihai 

Viteazul street. Smaller concentrations are located in the main residential districts. A new 

shopping area is currently being set up, in the west of town, where the new supermarkets 

(Kaufland, Lidl) are located. 

The green and recreational area is currently well-arranged and is based on an older 

structure that includes green spaces set up from the beginning of the 20th Century (Central 

Park), but also parks and house gardens  or gardens within the neighborhoods arranged in 

different periods and green areas arranged on the alignment of the main streets. A defining 

element for the image of the city is the central park whose position has been preserved 

since the beginning of the 20th century. 

The size of the city allows us to talk about the agricultural area, which is quite distinct 

from the city's landscape, with an insular extension in the northern region and more 

compact lands to the outskirts, especially to the south. It is worth mentioning that the area 

of this area has diminished a lot (from 2541ha in 1965 to 2134 ha in 2011) [18], while its 

place was taken by housing and various urban arrangements. 

 

CONCLUSIONS 

The overall focus on urban planning and the facilities that ensure the living and 

development of urban activities reveal that the current internal structure is the result of 

the city's evolution in time.  

The spatial evolution of Rădăuţi was closely related to its economic and demographic 

development. was achieved through territorial continuity and internal densification. The 

way in which the territorial evolution has made its mark on the internal structure of the 
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city is evidenced by: the current configuration of the street network, the form and the 

profile of the settlement, the urban image and how they are reflected in the current city 

image. 

We can appreciate that the functionality of the territory played an essential role in the 

internal structure of the city. Human activities, through time development, have shaped 

the structure and functionality of the space. The multiplication of settlement functions 

over time has contributed to the internal organization of the city: spaces currently have 

different utilities are configured in different historical periods. Over time, some functional 

structures have disappeared others, through historical inertia, have been preserved in the 

structure and actual physiognomy of the settlement.  

The shape of the city, as a result of its territorial and functional evolution, is circular, with 

a more prominent  extension on the traffic axis connecting Rădăuţi and Suceava. The 

functional areas are generally arranged in the form of concentric circles that have a 

balanced weight: the central area preserves the historical specificity, the urban area has 

retained the dwelling function acquired since the 19th century. XIX-XX, but the new 

tertiary trend is evident and the external urban area is characterized by the loss of 

agricultural functionality in favor of residential and industrial function. On the whole, the 

city's evolution can be characterized as quite balanced. The city's hearth has maintained 

its location for centuries, tentacle-like expansions are characteristic of the current period.  

The transition to the market economy has been centered on a vast urban restructuring 

process that has attracted a new way of life. The restructuring process, which began in 

1990, is already reflected in the internal structure of the city by modifying the 

functionality of spaces and by internal densification and reflect the differentiated 

integration of historical heritage into new trends in urban development . 
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ABSTRACT 

The position of men and women in the area of employment and work has a chain of 

specificities, which differ depending on the type of job. Tourism is a part of economy 

where the female workforce is more dominant, but the researches have shown that men 

and women are not equally distributed on all workplaces. Practice shows that men in most 

cases are employed in higher and better-paid positions. That is how the significant 

differences in average salaries of men and women in this part of economy. However, this 

difference is especially expressed according to level of education of men and women, 

where women’s salaries with the same level of education are lower than men’s salaries 

with the same level of education. Now, these salaries are the most significant indicator of 

gender inequality, even in developed western democracies of Europe and America, where 

men and women on same working positions and with the same level of education have 

different salaries in favour of men. The aim of this paper is to determine quantitative 

differences in salaries according to gender and level of professional qualification in the 

tourism industry of Vojvodina (Serbia). The main methods used in this paper are: 

statistical, analytically synthetic and descriptive. The correlation analysis was very 

important, which was used to draw a connection between the ten-year statistical series in 

the period from 2008 to 2018. 

 

Key words: gender inequality, the structure of employees, statistical analysis, tourism 

industry, Vojvodina (Serbia) 

 

INTRODUCTION 

The gender identity is formed during early childhood, but depending on from how society 

defines the roles of men and women [1]. It was determined that men and women show a 

wide spectrum of actions which are mostly learned and not biologically predestined [2]. 

The differences between women and men as social creatures are the products of social 

structure. In that case, gender inequality is determined as a result of ' the social upgrade 

of biological genderness' [3]. The early determination of classification to a biological 

gender has a significant impact on psychological development of a child and represents 

the beginning of a process called gender encapsulation, adopting preferences, skills, 

features of personality, behaviour and self-understanding, which society considers as 

appropriate for certain gender [4]. 
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The division of roles between genders, as an accredited system of values and an expected 

model of behavior in all aspects of life, is what keeps and reproduces gender inequality. 

Defined gender models of behaviour through socialization are learned and transferred 

from one generation to another [5]. With the development of modern society, gender 

differences are smaller, while in traditional societies stereotypes are very harsh. Every 

deviance is unusual, and often anathematized and sanctioned. However, the report of 

International Bank for Reconstruction and Development [6]. showed that the expenses of 

gender inequality are very high and the societies in which the inequality is present pay 

high cost, because this leads to poverty, slower economic growth, weaker management 

and lower quality of life. The same report highlights Gender inequalities are highest in 

poor countries and in these countries within poorer classes of society. 

Advancing in the career can be defined as an individual influence and a behaviour process 

of an individual, that lead to aspects, which involve choice of profession, role integration, 

career model, work values and making decisions [7]. Two widely spread indicators of 

success are promotion and the height of salary [8]. Numerous researches show a bigger 

presence of female managers in tourism industry when compared to other industries. Even 

though numerous researches show a greater presence of female managers, for example in 

hotel industry more than in other industries, in reality there is a bigger possibility that 

female managers are mostly present in the first lines of management and in supervisory 

function (supervisors) [9].  

So for example, there are only 32% of female managers in EU companies, 10% of women 

in boards of directors of the largest companies and 29% of women scientist and engineers 

all over Europe [10]. When it comes to the accommodation sector, the American 

association of hotel and hospitality showed in its study from 2004 that  67,8% of their 

employees are women and 32,2% are men. In spite of the greater presence of women, the 

decrease in number of women compared to the increase in number of men in managing 

position is still visible.  

This arrangement of labour force in higher positions was known earlier, so from 1987, 

we have a term known as a glass ceiling [11] to describe the difficulties which women 

meet on their way to the top of corporation ladder. This term was a subject of many 

discussions in the literature about women in management [12], [13], [14]. Most of the 

researches deal with examining gender differences in organisation, finding proofs about 

’glass ceiling’ phenomenon, which prevents women from getting better paid executive 

positions [15], [16], [17]. 

Statistics also show that, even though women are more present in the hotel industry, they 

still earn less [10]. Empirical data show bigger differences in salaries between men and 

women on the same or similar positions [18]. For example, several types of researches 

show totally different division of income between a male and  a female worker in the 

hotel industry, where women earn less than men [19], [20], [21]. Gibelman’s study [12] 

shows important differences in salaries in service professions based on gender. It is 

quoted that during 2000 women earned 24% less than men, which is a decrease in the gap 

when compared to 1979, when women earned 37% less than men. Women managers in 

the accommodation sector and in the food and beverage sector earn just 58% of salaries 

of men incompatible jobs [21]. 

The difference in salaries, as one of the signs of gender inequality between men and 

women, is present in Serbia. Observed through levels of education, women have smaller 

salaries according to all educational categories. Education is not a guarantee that women 

will have the same salaries as men. The data about employing legal persons, (above 50 
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employees) show that women's salaries are smaller than for every level of professional 

qualification, even though the qualification structure of women is better than the 

qualification structure of men [23]. The same author writes that even though women make 

58,7% of employees with a university degree professional, their salaries are 18 per cent 

lesser than those of men [22]. A very important indicator of gender inequality is the time 

spent on different activities. A measurement of time spent shows that men average more 

time during the day doing better paid job (1,8 percent higher), while women spend 2,1 

times much time doing an unpaid job, or in total, they work an hour more than men [24]. 

But even when they are employed, women have the burden of balancing between family 

and professional role. 

Based on previous experiences from viewed literature and based on accessible data from 

the Statistical office of the Republic of Serbia, we came to the subject, aim and tasks of 

this paper. The subject of this paper is gender equality or inequality in the tourism industry 

of the Autonomous Province of Vojvodina. The aim of this paper is to determine the 

existence and degree of quantitative signs of that inequality. The aims of this paper are 

related to research of individual indicators of gender inequality in the tourism industry 

which are statistically visible, such as unequal salaries compared to gender, which we can 

determine from data about the average salary according to gender, professional 

qualification and belonging to certain pay grade.  

 

METHODOLOGY 

Several methods were used during the research process 1) exploring primary and 

secondary data; 2) statistical method and 3) synthetic, comparative, critical and 

descriptive method. 

Desk research involves studying of a primary and secondary data [25]. Through this 

method we got the statistical data about the number of employees according to gender, 

their structure according to their professional qualification, average earnings according to 

their gender, professional qualification and distribution of employees according to pay 

grade. The data delivered from official publications of the Statistical office of the 

Republic of Serbia based on which series of data were formed for the period from 2008 

to 2017. Domestic and foreign literature from the field of this work was also taken into 

account. 

The statistical method comprised from deep analysis of perennial statistical series of data 

about gender and educational structure of employees in the tourism industry of 

Vojvodina, for the period from 2008 to 2017. Statistical data gathered during the first 

phase, so-called desk research, were processed with different statistical methods like 

average value, percentage, growth or fall of the value of the statistical data within  the 

series [26]. 

Along with these, in this work next methods are used: synthetic where based on secondary  

and statistical data, where their systematical use brought us to concrete conclusions; 

comparative, where statistical data were mutually compared; critical, where there was a 

critical attitude toward data from literature and data delivered through statistical analysis; 

descriptive, where certain result is explained. 

It is not easy to statistically determine the number of employees in tourism, because 

tourism is an aggregation of economic and non–economic activities, which makes all of 

those who have a direct or indirect role in making touristic products and/or transfer of 

touristic service, statistically connected for totally different activities. That is why the 

sector with the highest number of employees and the most representative is the hospitality 
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sector, which is statistically considered as a particular group and gives relatively good 

and large data through which we can track the state of gender equality in the touristic 

economy of Serbia. Here should be noticed that this research includes employees in 

economic associations, companies, agencies, cooperatives and organisations in social, 

cooperative, mixed, state and private property. But, those employed in some small 

enterprises, with entrepreneurs, and in the Ministry of defence and the Ministry of 

Internal Affairs are not included in this research; this means that the number of employees 

and its structure shown in this work represents sub-aggregation of the total number of 

registered employment in the hospitality sector. That is why all the data shown in this 

work, don't have a purpose of presenting the real salaries of those employed in the tourism 

industry of Vojvodina, but just to check the structure of employed people according to 

gender, professional qualification and height of earning. 

 

THE SALARIES OF EMPLOYEES IN TOURISM ACCORDING TO GENDER 

 

Salaries, as compensation for work done, are a very important factor in creating and 

saving  a good work atmosphere among employees. Every rise in salary is seen as a 

reward, and every cut as punishment and injustice. The rise in salaries doesn't necessarily 

mean that life standard is growing under the influence of inflation. That is why the 

exchange rate of  the euro is used, so salaries are shown both dinars and euros. 

 

Table 1. Average salaries in the accommodation and food and beverage sector  in RSD and EUR  

Currency/Year 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

Salaries in RSD 27603 28781 30280 33900 28269 37105 35627 38713 43090 45588 

Salaries in EUR 338,9 306,3 293,9 332,5 249,9 328,0 303,7 320,7 350,0 375,7 

Source: Statistical office of the Republic of Serbia,  

Statement ЗP12 – The employees with legal persons in Republic of Serbia,  

according to to total amount of salary and professional qualification, during march (2008 -2017). 

The data shown in Table 1, show the constant growth of average salaries of employees in 

the tourism industry. However,  the euro shows that the growth is not so big as we can 

think on first sight. During the period from 2008 to 2017 average salaries grew only in 

36,8 euros (10,9%) or 17985 RSD (65,2%). It should also be mentioned that the average 

salaries of those employed in the tourism industry were lowest nominally and realistically 

in 2012 (249,9 euros, which is 26,3% less than 2008) when the consequences of the 

Global economic crisis were most visible. Yet,  what is important here is not if and how 

much the salaries rise, but the relation between average salaries and salaries in accordance 

with professional qualification related to employees' gender, which we will see in the rest 

of this work: 

Table 2. Average salaries in the accommodation and food and beverage sector,  

according to gender (EUR) 

Gender/Year 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

Men 342,1 326,4 313,8 355,9 249,2 333,9 309,3 340,1 380,9 419,1 

Women 315,1 290,2 277,7 313,8 250,5 323,1 299,0 307,8 329,0 345,9 

Source: Statistical office of the Republic of Serbia, 

Statement  ЗP12 – The employees with legal persons in Republic of Serbia,  

according to to total amount of salary and professional qualification, during march (2008-2017). 
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Data from Table 2 show the significant difference in height and growth of average salaries 

according to gender in favour of male workers. The difference between the average 

salaries of men and women in the same industry in 2008 was 27 euros (7,9%) and in 2017 

73,2 euros (17,8%). This means that in 2008 women's average salary was 92,1% of men's 

and in 2017 82,2% and clearly shows that labour price between men and women is not 

just different, but it is getting bigger. In the same period, men's average salaries increased 

in 77 euros (22,5%), while women's salaries increased in 30,8 euros (9,8%), which shows 

the differences (46,2 euros/60%) based on gender when it comes to average salaries. So, 

not only the salaries of men in the accommodation and food and beverage sector sector, 

but they are also faster growing, 2,2% per year, while the salaries of women in the same 

sector grow 0,9% per year.   

 

SALARIES ACCORDING TO PROFESSIONAL  

QUALIFICATION AND GENDER 

Average salaries of those employed in the tourism industry, according to professional 

qualification and gender expose all the differences present among employees with the 

same professional qualification, but from different gender, which possibly the most 

drastic proof of gender inequality. During the Global economic crisis, in the period from 

2008 to 2012, the most drastic differences are with employees with a university degree, 

where women's average salary at the beginning of the crisis was lesser from men's in 26,3 

euros, and in 2012 in 55,7%. Expressed in percentages, during the same period average 

salaries of women with a university degree decreased in 30,7%, while men's salaries 

decreased by 24,1%. This clearly shows that during the crisis, women are more 

submissive and more exposed to the bad influence of the crisis than men. This gap 

continues after the economic crisis, so in 2013 the average salary of women with a 

university degree was 104,2 euros lesser than the average salaries of men with the same 

professional qualification and in the same sector. In 2017, this difference decreased, but 

it was still significant -12,7 euros. During the observed ten-year period the average salary 

of men with a university degree has increased in 2,4% (13,5 euros), while the salary of 

women with the same professional qualification increased by only 1,3% (7,1 euros). 

 

Таble 3. Average salaries in the accommodation and food and beverage sector, 

according to professional qualification and gender (EUR)  

Year/Qualification 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

Gender М М М М М М М М М М 

University degree 570,3 578,1 641,2 557,0 432,9 596,6 475,0 556,1 510,0 583,8 

Two-year degree 461,2 392,1 457,6 393,7 335,2 347,4 337,9 325,8 289,0 385,0 

Secondary edu. 334,2 299,7 300,4 341,8 213,7 310,6 268,3 290,6 395,6 329,6 

Elementary edu. 279,0 232,1 311,7 354,7 251,6 170,9 314,2 314,6 261,2 260,6 

HS 303,7 368,1 360,8 398,7 320,7 326,8 374,9 361,0 368,0 339,1 

S 275,9 302,5 250,7 315,9 251,9 349,2 325,4 319,0 322,6 417,1 

LS 268,7 277,2 277,0 314,8 294,0 320,4 277,9 265,7 270,6 303,0 

US 224,5 261,5 292,2 382,1 279,4 308,7 289,2 300,1 287,1 331,7 

Source: Statistical office of the Republic of Serbia, 

Statement ЗP12 – The employees with legal persons in Republic of Serbia,  

according to to total amount of salary and professional qualification, during march (2008-2017). 
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Salaries within each of the next levels of professional education, expressed according to 

gender, are not so drastically different, but there are differences in most cases in favour 

of men. We can see significant growth in salaries of S men's worker, so the difference 

between the salaries of S employees according to gender is significantly increased in the 

period 2008/2017. In 2008 that difference was 31 euro and in 2017 82,7%. So the salaries 

of S men workers during the observed period increased in 51,2%, while the salaries of S 

women workers increase in just 36,5%. When it comes to a two-year degree those 

differences decrease, but still exist. In 2008 the difference in salaries was 48,8 euros, and 

in 2017 was 36,9 euros in favour of men with a two-year degree, while when the crisis 

was at its peak the difference was 108,5 euros. During the economic crisis women's 

salaries with a two-year degree decrease by 45%, and men's in 27,3%. When we analyse 

secondary education, there are no significant differences and it is the same with 

elementary education, HS and US. We find a significant difference only during the 

economic crisis in 2012 in LS, where the difference between the average salaries of men 

and women with this professional qualification was 70,7 euros.  

Таble 4. Average salaries in the accommodation and food and beverage sector,  

according to professional qualification and gender (EUR)  

Year /Qualification 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

Gender W W W W W W W W W W 

University degree 544,0 475,4 473,2 434,2 377,2 492,4 382,9 530,7 559,7 551,1 

Two-year degree 412,4 338,4 329,8 337,4 266,7 313,2 302,8 373,5 364,6 348,1 

Secondary edu. 316,1 289,8 289,5 311,0 226,1 296,3 293,9 269,8 287,1 315,5 

Elementary edu. 271,8 252,5 258,4 298,4 267,6 352,8 275,7 292,2 337,3 301,1 

HS 301,0 342,9 281,2 270,5 333,6 382,9 270,5 420,1 394,9 357,4 

S 244,9 253,5 240,5 276,8 223,3 288,2 273,3 273,5 307,4 334,4 

LS 238,9 267,5 234,3 248,1 234,5 294,1 280,5 256,0 251,9 283,4 

US 240,6 226,0 184,7 314,1 280,2 292,0 307,4 256,3 265,8 302,2 

Source: Statistical office of the Republic of Serbia, 

Statement ЗP12 – The employees with legal persons in Republic of Serbia,  

according to to total amount of salary and professional qualification, during march (2008-2017). 

THE DISTRIBUTION OF EMPLOYEES IN TOURISM  

ACCORDING TO PAY GRADES 

The analysis of employees according to pay grades shows another dimension of social 

inequalities and injustices, where the existence of technocracy and the total differentiation 

of one small circle of managers from the rest of the workers is clearly visible, and it's only 

getting worse during the global economic crisis From table n. 5 we can see continuous 

growth in the number of employees in the highest pay grades.  

So, during the period from 2008 to 2017 within the total structure of employed people, 

the percentage of those with the highest salaries (85001 – 110000 RSD increases from 

1,0 to 5,3 % and (110001 and more RSD) from 0,7% to 5,1%. In two pay grades in the 

range from 45001 – 85000 RSD, there is a continuous growth in the structure of employed 

people from 14 to 38,8%. The number of employed people in the pay grades from 20001 

– 35000 decreases constantly, which is notable in the first two groups, the one without 

salary and the one with the lowest salaries, with the difference that in last two we can see 

a decrease in the number of employees in 2012 during the global economic crisis. This 

can mean that workers with  the lower professional qualification and those employed in 

lower positions are more submissive to the crisis than management. The number of 
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employees with salaries in the highest pay grades is growing even during the period after 

the global economic crisis and the number of employees with salaries in lower pay grades 

is decreasing, which can mean that in the accommodation and food and beverage sector. 

It is a disadvantage because these data do not exist in comparison to gender differences, 

because it would show, with respect to data and conclusions about salaries according to 

gender and professional qualification, that men are present in higher percentages in the 

highest pay grades which creates the difference in average salaries. This could lead us to 

another ge nder inequality, where women with a two-year degree are in lower positions 

compared to men with the same professional qualification which creates the differences 

in salaries.  

Table 5. Percentage of employees in the accommodation and food and beverage sector,  

according to pay grades (RSD)  

Pay grade/Year 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

Not paid 10,8 15,3 15,0 13,9 13,6 14,0 12,7 10,4 4,3 3,8 

1- 20000 21,6 12,5 13,6 8,9 7,2 7,8 3,9 2,4 1,8 1,8 

20001-25000 15,0 14,1 14,1 12,9 9,1 6,6 7,1 6,6 6,3 4,1 

25001-35000 24,3 23,3 21,3 23,8 24,5 20,4 23,0 20,6 17,2 15,5 

35001-45000 13,6 17,1 19,3 19,7 18,9 20,5 19,8 22,8 23,5 25,8 

45001-65000 10,1 11,7 10,4 13,3 16,3 19,2 21,1 23,4 28,5 28,0 

65001-85000 2,9 3,9 3,1 3,5 5,1 6,1 6,8 8,1 10,2 10,8 

85001-110000 1,0 1,2 1,7 2,2 3,2 3,2 3,4 3,4 4,7 5,3 

110001-and more 0,7 0,9 1,5 1,8 2,1 2,3 2,3 2,2 3,3 5,1 

Total 100 100 100 100 100 100 100 100 100 100 

Source: Statistical office of the Republic of Serbia,  

Statement ЗP12 – The employees with legal persons in Republic of Serbia,  

according to to total amount of salary and professional qualification, during march (2008-2017). 

So, in order to advance in its career, a woman must have higher professional qualification 

than a man, but that can't guarantee her the same salary. If we take into account the 

average salary of women with a university degree, which in 2017 was 551.1 euros, which 

shows that most of them are in the 5th or the 6th pay grade, where the range of salary is 

from 45000 RSD to 85000 RSD, or from 381 to 714 euros. On the other hand,  during the 

same year,  the men with a same professional qualification had an average salary of 583,8 

euros, which places them mostly in the 6th pay grade where the range of salaries is from 

65001 to 85000 RSD.  This analysis points to the fact that women with the same 

professional qualification either have lower salary on the same working place compared 

to men or with the same professional qualification work on lower positions Both things 

represent a  rough violation of gender equality, with that the latter fact shows the existence 

of so-called ‘glass ceilings’. 

 

CONCLUSION 

Literature quotes have shown that there are different varieties of gender inequality in almost 

all segments of society, manifested in different ways. Some of them are qualitative, and like 

that hidden from the public, and some of them are quantitative and could be easily seen for 

somebody who observes the certain phenomenon. In this paper the theme of analysis was 

statistical, or quantitative data gathered and published by Statistical office of the Republic 

of Serbia which on first sight showed that there are certain harms of gender equality in 

the tourism industry of Vojvodina or in the accommodation and food and beverage sector 
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as its biggest part. Thanks to the fact that the data gathered and published by SOS are in 

certain percentage gender sensitive, it was also possible to research this social phenomenon 

in one part of the economic system of  the Autonomous Province of Vojvodina. If that 

'gender inequality' had included a wider segment of statistical parameters, the results would 

have been much specific in showing the type and level of gender inequality. 
Besides the data about the number of employees according to gender and degree of 

professional qualification, the obvious discriminatory position of women in the tourism 

industry of Serbia is confirmed by the data about the salaries of employees according to the 

degree of professional qualification. The analysis of a series of data for the ten-year period 

from 2008 to 2017 shows that there are significant differences in height and growth of average 

salaries according to gender in favour of male workers. What is concerning here is the fact 

that this difference grows with years from 92,1% in 2008 to 82,2% in 2017 percentage of 

average women’s salary in average men’s salary. In the same period, men’ average salaries 

have increased by 77 euros, while women’s average salaries have increased by 30,8 euros. 

So, not only men’s average salaries in the accommodation and food and beverage are 

bigger, but they are also faster growing in 2,3 average year rate, while women's average 

salaries grow in 0,9% average year rate.  

The years of global economic crisis again represent the timeline during which the gender 

inequality excels and when it comes to differences in height of salaries according to 

gender and professional qualification of employees. The most drastic differences are 

related to employees with a university degree where the average salary of a female worker 

was 26,3 euros lesser than men’s salary and in 2017 that difference was 55,7 euros. The 

gap increased until 2017, so difference was still significant  - 104,2 euros. This analysis 

shows that women with the same professional qualification either have a lower salary on 

the same working place compared to men or with the same professional qualification 

work on lower positions. Both things represent the rough violation of gender equality, 

with that the latter fact shows the existence of so-called glass ceilings. Through the 

analysis of data in this paper, we could come to the conclusion that crisis period, like the 

global economic crisis have a specific influence on increasing the already existing 

difference between genders. We could somehow expect that during the crisis periods 

those differences are bigger in lower levels of professional qualification and lower pay 

grades because women are the most vulnerable within those categories. However the most 

drastic differences during the economic crisis we could find in the category of those with 

university degree 55,7 euros, two-year degree 108,5 and LS 70,7 euros. 

The statistic data are stern and witness very precisely about quantitative differences, 

which exist in the treatment of women, the relation between women and men, valuation 

of their work, abilities, intellect or wishes just because they are opposite or 'weaker' 

gender. In some next researches, more attention will be paid on qualitative indicators, 

which represent the real reason and origin of this condition of gender 'equality' in the 

tourism industry of Serbia. By the fact itself that is challenging, because it will be found 

out how glass floors and glass ceilings are created what obstacles women face in order to 

progress in their careers. Also, it will be revealed what of that is fair, and what is a less 

fair reason why women make a decision not to progress or the system neutralises her from 

this. 
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ABSTRACT 

 

Gender inequality is a big problem of modern society, both in developed and undeveloped 

countries of Europe and the world. There are numerous and different ways of its 

manifestation in the economy in general, which also stands for tourism industry 

companies. The aim of this paper is to show gender inequality in the tourism industry of 

Vojvodina (Serbia) through the structure of employees. In this paper gender and 

educational structure of those employed in tourism and hospitality companies in 

Vojvodina (Serbia) was analysed. The author’s research showed that men are dominant 

in positions of high management, while women with the same level of education are hard 

to come to those jobs and positions. In theory, this is known as a ‘glass ceiling’ barrier. 

Also, it was determined that women are more submissive to the crisis as it was during the 

global economic crisis, when they lost their jobs in the higher percentage than men. It is 

especially expressed with women with secondary and elementary education. The main 

methods used in the paper are: statistical, analytically synthetic and descriptive method. 

The correlation analysis was very important and it was used to draw a connection between 

ten-year statistical series in the period from 2008 to 2018. 
 

Key words: gender inequality, the structure of employees, statistical analysis, tourism industry, 

Vojvodina (Serbia) 

 

INTRODUCTION 

Gender-sensitive statistics or gender statistics is a relatively new term which is connected 

with gathering of statistical data about men and women in one society, so that gender 

equality politics can be carried out [1]. Gender-sensitive statistics enables a rise of 

consciousness about problems, but is also a base for finding adequate solutions, or rational 

and beforehand creation of public politics and tracking their effects. It also, which is very 

important, influences on awakening women and their mobilization, because among other 

things shows their numerical strength [2]. It is quoted that gender-sensitive statistics was 

founded in Serbia by publication ‘Women and men in Serbia’ published by the Statistical 

office of the Republic of Serbia in 2005. Even though this thesis is widely spread in our 

country because it is related to term of ‘gender sensitive statistics’ which is new, the truth 

is that ex-SFRY  had a gender-sensitive statistics during the 1970s. 
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According to the new data [3] the rate of formal employment of women in Serbia is 31,6% 

and men almost 15% more (45,7%). According to [4] 25,5% of women are self-employed, 

even though self-employed women that employ workers are 2,6% of employed women 

in general.  The rate of inactive women is very high compared to the rate of inactive men. 

Out of working operational women from 15 to 65 years, most of them are inactive (59,6%) 

and when it comes to men from the same age group that number is less than 50% (42,9%) 

[5]. The reasons for inactivity are different between men and women and they match 

traditional gender roles. From all persons, which in 2013 cited care of children or other 

persons, as reasons for their inactivity, 97% are women and only 3% are men. From all 

persons which were inactive during 2013, because of personal and family reasons, 84% 

are women and 16% are men [6]. Women are present in a higher percentage in the public 

sector, but they are less employed as managers. Gender differences in labour market are 

visible in sectors and jobs dominated both by men and women [7]. There is an equality 

in the area of education, with even slightly higher number of women, but a qualitative 

difference in segregation of educational profiles is kept. Data show that two-year schools 

and faculties are mostly enrolled and finished by women. Among enrolled students, 

women make 56%, and 58% among graduates [8]. Gender stereotypes in choosing jobs 

are weakening, but they are still strong. The citizens of Serbia think that painting 

apartment (80%), fixing the computer (67%), flying a plane (64%) and driving a taxi 

(52%) are men’s jobs or most of citizen/ness of Serbia prefer these jobs are done by men. 

On the other hand, women are seen as more adequate for jobs like: taking care of a small 

child (84%), cleaning an apartment (80%) so as care of an older person (77%) [9].  

The position of men and women in the area of employment and work has a list of 

specificities, which differ from  the type of job. However, what the most have in common 

are that there are still differences in the labour market. Gender inequality in labour market, 

as a structural characteristic, far away from disappearing is redefined [10]. In developed 

economies, the quality of job is different between gender, according to which there are 

more women than men employed in worse jobs and with worse working conditions [11], 

[12]. This inequality reflects in traditional elements such as unemployment, the height of 

salary, the type of labour contract and more temporary jobs. Adjusting between job and 

family continues to be a factor of conditioning where women differ from men in labour 

market  [13]. 

Gender inequalities are present in the tourism industry. In spite of fast growth rates of 

employment in tourism and high work activity of the tourism industry in total market 

participation, tourism is characterised by big glint of employed people [14]. This is 

partially because in the tourism industry we have low paid jobs, with challenging work 

conditions and restrictive possibilities for growth, especially for women [15], [16], [17]. 

Even though the number of women involved in the tourism industry has increased, like 

for example through tourism development programs which encourage women to become 

entrepreneurs [18], women still face with great number of obstacles which manifest in 

vertical and horizontal segregation [19]. Beside season jobs, low salaries and decreased 

security of employment, one of the most important questions in tourism is related to 

working hours [20]. Long working hours, night shift, work during weekends and holidays 

determines achieving balance between work and life which makes thing harder for those 

employed in tourism. The tourism industry alludes long and inadequate working hours, 

which makes women to be in worse position than men because they are more engaged in 

households [21], [22]. 
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Besides the fact that in tourism there are no specially developed quality indexes, the 

interest for marking the quality of work grows [23], [24] together with positioning 

women’s positions on labour market in tourism in sense of discrimination with respect to 

salaries, but also vertical (a low number of highly positioned women) and horizontal 

segregation (feminised and masculinised activity). There are proofs which suggest that 

women are mostly placed on submissive workplaces and have lower salaries for a job 

done and that are more than men employed in temporary and occasional jobs and that 

only few of them get to high positions [25]. Without regard to country and variable, 

chosen and used during measurement, the results show that men are better paid than 

women in the same positions [26]. Several more studies show discrimination expressed 

through the salaries of men and women employed in tourism [26], [27], [28]. 

Further, the researches show a  totally different division of salary between male and 

female employees in the hospitality sector, where women earn less than men [29],  [30], 

[31], [32]. Gibelman [33] reveals significant differences in salaries according to gender 

in the service sector. It is quoted that during the 2000s women earned 24% less than men, 

which is a decrease of gap when compared to 1979 when women earned 37% less than 

men.  

The researches which deal with questioning gender differences in organisation and 

finding the data about 'glass ceiling' phenomenon which blocks women from getting 

higher paid jobs show that gender differences don't reflect only in unequal salaries [34],  

[35], [36]. Even though numerous researches show a greater presence of female 

managers, for example in  the hotel industry more than in other industries, in reality there 

is a bigger possibility that female managers are mostly present in the first lines of 

management and in supervisory function (supervisors) [37]. However, in accordance with 

what has happened in other industries, due to the development of the tourism industry and 

women’s qualifications, in the last two decades,  we can see more women in positions of 

managers [38]. In spite of that and without regard to local and global politics which 

promote equality in all positions, the total increase in the number of women in managing 

positions is still low [39], [40], [41]. 

Based on previous experiences from viewed literature, and based on accessible data from 

the Statistical office of the Republic of Serbia, we came to the subject, aim and tasks of 

this paper. The subject of this paper is gender equality or inequality in tourism industry 

of the Autonomous Province of Vojvodina. The aim of this paper is to determine the 

existence and degree of quantitative signs of that inequality. The tasks of this paper are 

related to the research of individual indicators of gender inequality in the tourism industry 

which are statistically visible, such as:  the number of employees according to gender, the 

percentage of employed men and women according to degree of professional qualification 

in total number of employees, the structure of employed according to degree of 

professional qualification within individual groups of employed women and men.  

 

METHODOLOGY 

 

Several  methods were used during the research process 1) exploring the primary and 

secondary data; 2) statistical method and 3) synthetic, comparative, critical and 

descriptive method 

Desk research involves studying primary and secondary data [42]. Through this method 

we got the statistical data about the number of employees according to gender, their 

structure according to their professional qualification, average earnings according to their 
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gender, professional qualification and distribution of employees according to pay grade. 

The data delivered from official publications of the Statistical office of the Republic of 

Serbia, were used as the base on which series of data were formed for the period from 

2008 to 2017. Domestic and foreign literature from the field of this work was also taken 

into account. 

The statistical method consisted of a deep analysis of perennial statistical series of data 

about gender and educational structure of employees in the tourism industry of Vojvodina 

for the period from 2008 to 2017. Statistical data gathered during the first phase, so called 

desk research  was treated by different statistical indicators such as average value, 

percentage and growth or decrease in  the value of statistical data within the series [43]. 

Beside the listed ones, other methods were used in this paper: synthetical, where based 

on secondary and statistical data, through their systematical use some concrete 

conclusions were created; comparative, where statistical data were mutually compared; 

critical, when we took a critical attitude toward literature data and those data gathered by 

statistical analysis and descriptive with which certain result was explained. 

 

GENDER STRUCTURE  

Gender structure of employed people in tourism is one of the first indicators of gender 

equality, which clearly confirms those quotes from the introduction of this work 

connected to job division on men’s and women’s jobs. But, more than that deeper analysis 

of the percentual contribution of employed people according to gender, gives a real image 

about the position of one of the genders in one company, industry or total industrial 

system of a country. 

It is not easy to statistically determine the number of employees in tourism, because 

tourism is an aggregation of economic and non–economic activities, which makes all of 

those who have a  direct or indirect role in making touristic products and/or transfer of 

touristic service, statistically connected for totally different activities. Here should be 

noticed that this research includes employees in economic associations, companies, 

agencies, cooperatives and organisations in social, cooperative, mixed, state and private 

property. But, those employed in some small enterprises, with entrepreneurs, and in the 

Ministry of Defence and the Ministry of Internal Affairs are not included in this research; 

this means that number of employees and its structure shown in this work represents sub-

aggregation  of the total number of registered employment in the hospitality sector. That 

is why all the data shown in this paper, don't have a purpose of presenting the real number 

of employees in the tourism industry of Vojvodina, but just to check the structure of 

employed people according to gender, professional qualification and the height of salary.  

Table 1. Number of employees in the accommodation and food and beverage sector according to gender 

Gender/Year 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

Men 849 645 632 603 578 533 517 914 956 1002 

Women 1044 804 782 1414 665 651 611 1378 1409 1457 

Total 1893 1449 1414 1357 1243 1184 1128 2292 2365 2459 

Source: Statistical office of the Republic of Serbia,  

Statement ЗP12 – The employees with legal persons in Republic of Serbia,  

according to to total amount of salary and professional qualification, during march (2008-2017). 

But, here we can see a continuous decrease of 40,4 % in the total number of employees 

in this sector from 2008 to 2014, where the number of employed women decreased in 

41,5%, men in 39,1%, which is a 2,41% less decrease in the total number of employed 
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men compared to women in the same period (Table 1). If we take into account the whole 

ten-year period, we can say that there is a recovery in the period from 2014 to 2017, where 

the total number of employed increased in 118%, where the number of employed women 

increased in 138,5%, while the number of men increased in 93,8%. Compared to starting 

2008., the total number of employed in 2017 is higher in 29,9%. It is interesting here that 

crisis mostly affects women and in this case,  we have confirmed drain of female labour 

force in 2,4% higher than men in the conditions of global economic crisis. 

Once the service sector, tourism especially was the basis for employing female labour 

force, mostly with elementary and secondary education on jobs related to kitchen, hotel 

household, restaurant and reception, so the percentage of employed women was 

significantly higher than the percentage of employed men. In modern times, that 

difference is significantly less 55,2/44,8% (2008), or 59,3/40,7% (2017), which shows 

the growth in the percentage of women in labour force in the tourism industry of 

Vojvodina. But, during the economic crisis that trend is harmed with higher dismission 

of women 53,5/46,5% (2012). During the observed ten-year period, the percentage of 

women employed in tourism is almost 4% higher, while the number of men decreased in 

the same percentage, which we can see in Table 2. It is important to emphasize that during 

the crisis, opposite processes happen like for example during the economic crisis, when 

in 2012 the total number of women decreased in 1,7%, and the number of employed men 

increased in the same percentage. This clearly shows that women easily lose their jobs 

during the crisis, which can strike a company or society in global, which is a general 

indicator of gender inequality in Serbia.   

Тable 2. Number of employees in the accommodation and food  

and beverage sector according to gender structure (%). 

Gender/Year 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

Men 44,8 44,5 44,7 44,4 46,5 45,0 45,8 39,9 40,4 40,7 

Women 55,2 55,5 55,3 55,6 53,5 55,0 54,2 60,1 59,6 59,3 

Total 100 100 100 100 100 100 100 100 100 100 

Source: Statistical office of the Republic of Serbia,  

Statement ЗP12 – The employees with legal persons in Republic of Serbia,  

according to to total amount of salary and professional qualification, during march (2008-2017). 

EDUCATIONAL STRUCTURE 

Previously we have determined a higher percentage of women in the tourism sector for 

about 19 percent (2017), with an accent that this percentage is constantly growing in the 

period of economic stability, from 2012 to 2017.  Tables 3 and 4 show the distribution of 

employed people according to gender and educational structure which will show, which 

jobs have more women employed considering a higher percentage of women in the total 

number of employees. 

In decades before, the fact is that women in hospitality big systems had jobs with a 

necessary secondary and elementary professional qualification, so the structure of 

employees according to the degree of professional qualification reflected that condition. 

But, as time passes, so the percentage of women in this sector with a university and two-

year degree constantly increases, even during the economic crisis. So, the percentage of 

women with a university degree in the period from 2008 to 2017 increases by 11%. What 

is interesting is that the percentage of women with a university degree increases during 

the economic crisis, so in 2010 this percentage was 66,3%, and  similar case is in two – 

year degree, where in 2012 the percentage of women was 60% which 8,5 % more than in  

2008 and 18,1% less than 2017.  



Socio-economic geography  

506 

Таble 3. Number of employees in the accommodation and food  

and beverage sector according to gender and educational structure (%). 

Year/Qualification 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

Gender М М М М М М М М М М 

University degree 56,4 42,5 33,8 40,0 48,0 35,2 45,7 44,0 45,0 45,4 

Two-year degree 48,5 45,9 43,5 40,7 40,0 41,2 47,5 46,6 47,2 58,1 

Secondary edu. 49,6 50,5 47,2 49,0 50,1 51,1 49,2 42,6 42,3 41,5 

Elementary edu. 30,4 17,4 38,0 37,5 48,3 48,6 32,1 33,3 43,5 27,3 

HS 44,1 51,9 60,6 55,6 72,7 79,2 55,8 58,3 50,0 58,6 

S 48,3 47,1 51,9 50,0 49,1 49,2 50,9 44,2 45,9 44,0 

LS 31,0 40,9 41,2 29,0 37,9 33,3 37,9 7,7 7,0 7,7 

US 25,1 22,1 27,4 19,7 25,5 16,2 29,3 28,2 23,4 31,9 

Source: Statistical office of the Republic of Serbia,  

Statement ЗP12 – The employees with legal persons in Republic of Serbia,  

according to to total amount of salary and professional qualification, during march (2008-2017). 

This could mean that the owners of the capital during critical situations have more trust 

in highly educated women than men. Besides that, men in higher management have more 

courage to leave a less paid job and search for a better one, while women don't take that 

steps very often. When it comes to employees with secondary education, there are no 

significant changes during the crisis, while their involvement at the end of the observed 

period 2017. increase by 8%. At the employees with other degrees of professional 

education, there is a decrease in the percentage of female labour force: elementary 7,9%, 

HS 28,6%, S 0,8%, LS 6,79% and US 0,4%. That is typical in crisis situations, when 

women with lower degrees of professional qualification lose their jobs, as the most 

vulnerable category of employed people of those easily replaceable. After the economic 

crisis until 2017, the percentage of women in mentioned categories grows: elementary 

21%, HS 14,1%, S 5,1%, LS 30,1%, except in US where there is a decrease in 6,4%. 

Тable 4. Number of empoyees in the accommodation and food  

and beverage sector according to gender and educational structure (%). 

Year/Qualification 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

Gender W W W W W W W W W W 

University degree 43,6 57,5 66,3 60,0 52,0 64,8 54,3 56,0 55,0 54,6 

Two-year degree 51,5 54,1 56,5 59,3 60,0 58,8 52,5 53,4 52,8 41,9 

Secondary edu. 50,4 49,5 52,8 51,0 49,9 48,9 50,8 57,4 57,7 58,5 

Elementary edu. 69,6 82,6 62,0 62,5 51,7 51,4 67,9 66,7 56,5 72,7 

HS 55,9 48,1 39,4 44,4 27,3 20,8 44,2 41,7 50,0 41,4 

S 51,7 52,9 48,1 50,0 50,9 50,8 49,1 55,8 54,1 56,0 

LS 69,0 59,1 58,8 71,0 62,1 66,7 62,1 92,3 93,0 92,3 

US 74,9 77,9 72,6 80,3 74,5 83,8 70,7 71,8 76,6 68,1 

Source: Statistical office of the Republic of Serbia,  

Statement ЗP12 – The employees with legal persons in Republic of Serbia,  

according to to total amount of salary and professional qualification, during march (2008-2017). 

Beside the structure of employees according to gender and educational structure which is 

shown in tables 3 and 4, where the relation in every mentioned degree was observed, it is 

very interesting to look at the structure of employees according to professional 

qualification within gender structures, which means the percentage of certain degrees of 

professional qualifications in the corpus of the total number of employed men and the 

corpus of all employed women in the observed sector, which belongs to activities 

considered as a part of tourism (Table 5 and 6). Particularly, even though everything looks 

normal, some inequalities can be noticed within the male and female corpus. Firstly we 

should emphasize clearly exposed trend in the increase of percentage of a university 
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degree and secondary education of professional qualification and HS, S, LS, US 

professional qualification. But, this is a totally natural process which is a consequence of 

global social prosperity in the sphere of education and contemporary demands of the 

profession, in this case, tourism or the accommodation and food and beverage sector. 

Таble 5. Structure of employed men the accommodation and food  

and beverage sector , according to the degree of professional qualification  (%). 

Year/Qualification 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

Gender М М М М М М М М М М 

University degree 5,2 5,3 4,3 6,6 8,3 8,1 9,3 15,2 16,4 15,2 

Two-year degree 5,8 14,7 5,9 5,5 4,5 5,3 5,4 5,3 5,3 5,4 

Secondary edu. 44,5 46,2 47,5 54,4 55,0 54,0 49,3 51,0 44,9 49,7 

Elementary edu. 0,8 1,9 6,5 1,5 2,4 6,4 3,5 2,5 3,9 2,4 

HS 8,8 2,2 3,2 2,5 2,8 3,6 4,6 2,3 1,9 3,4 

S 24,6 21,7 23,6 23,4 18,9 16,9 17,0 17,0 22,7 19,4 

LS 3,2 4,2 3,3 1,5 1,9 2,3 4,3 1,2 1,0 1,0 

US 7,1 3,9 5,9 4,6 6,2 3,6 6,6 5,6 3,9 3,6 

Total 100 100 100 100 100 100 100 100 100 100 

Source: Statistical office of the Republic of Serbia,  

Statement ЗP12 – The employees with legal persons in Republic of Serbia,  

according to to total amount of salary and professional qualification, during march (2008-2017). 

What is symptomatic, and it has to do with the gender inequality is the fact that in the 

total number of employed men, the percentage of those with high professional 

qualification is bigger than the percentage of women with a same professional 

qualification. That difference in 2008 was 1,9 % (M/W) and somewhat smaller when 

compared in 2017 when it was 2,6% in favour of men, which means that the gap is 

increasing instead of decreasing. A two-year degree is slowly but steadily vanishing as a 

level of education, but here we can also see the situation that in the total number of 

employed men/women in 2017 stronger gender is more present. (5,4%/2,7%) Beside that, 

in comparison with 2008, this percentage of female in tourism industry cut in half 

(5,0/2,7%), while in the structure of men this degree of professional qualification is 

almost unchanged. It is similar with secondary education, with the difference that this gap 

is decreasing in favour of women. But, even though they are less present in the total 

number of employees, their percentage in secondary education is still higher compared to 

the percentage of women. This difference in 2008 was 7,7% (M/W), while 10 years later 

in 2017 it was 1,5% (M/W). 

Тable 6. Structure of employed women in the accommodation and food  

and beverage sector, according to degree of professional qualification (%). 

Year/Qualification 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

Gender W W W W W W W W W W 

University degree 3,3 5,7 6,8 5,7 7,8 12,1 9,3 12,8 13,6 12,6 

Two-year degree 5,0 13,9 6,1 6,0 5,9 6,1 5,1 4,0 4,0 2,7 

Secondary edu. 36,8 36,3 42,8 44,9 47,7 42,4 43,0 45,6 41,5 48,2 

Elementary edu. 1,5 7,1 8,6 7,6 2,3 5,5 6,2 3,3 3,4 4,4 

HS 9,1 1,6 1,7 2,3 0,9 0,8 3,1 1,1 1,3 1,6 

S 21,5 19,5 17,6 20,3 17,0 14,3 13,9 14,2 18,2 17,0 

LS 5,7 4,9 3,8 3,6 2,7 3,7 5,9 9,5 9,4 8,2 

US 17,1 10,9 12,5 9,5 15,8 15,1 13,4 9,4 8,6 5,3 

Total  100 100 100 100 100 100 100 100 100 100 

Source: Statistical office of the Republic of Serbia,  

Statement ЗP12 – The employees with legal persons in Republic of Serbia,  

according to to total amount of salary and professional qualification, during march (2008-2017). 
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It has been told that the percentage of HS, S, LS and US is generally decreasing and that 

is a general trend. However, the percentage of LS workers in the female corpus of 

employed people is growing swiftly starting from 2012 till 2017 when this percentage has 

more than doubled  (2,7/8,2%), herewith that in the period from 2008 till 2014 there is a 

constant decrease in the percentage  of this degree of professional qualification in total 

number of employed women. In accordance with that, not just the percentage of LS 

workers in the total number of employed women has increased, but also the difference in 

the  percentage of LS workers in men's and women's corpus in favour of women. In 2018 

this difference was 2,5%, while in 2017 it is 7,2, which means that difference has doubled 

in favour of women, which additionally shows the different (worse) educational structure 

in the women's corpus of employed people, compared to the structure of men's corpus.  
 

CONCLUSION 

Literature quotes showed that there are numerous forms of gender inequality in almost all 

segments of society, which are manifested in different ways. Some of them are qualitative 

and in that sense hidden from the public, but some of them are quantitative and easier to 

discern, for somebody who observes a certain phenomenon from the side. In case of this 

paper, the theme of analysis was statistical, or quantitative data gathered and published 

by Statistical office of the Republic of Serbia, which on first sight showed that there are 

certain harms in gender equality in the tourism industry of Vojvodina or in the 

accommodation and food and beverage sector as its biggest part. Thanks to the fact that 

the data gathered and published RSO, are in some way gender sensitive, it was possible 

to inquire this social phenomenon in one part of the industrial system of the Autonomous 

Province of Vojvodina. If this ‘gender sensitivity’ included higher spectre of statistical 

parameters, the results of this research would have been more specific in showing the type 

and level of gender inequality.  

Particularly, it has been clearly determined, that women are more submissive to the crisis 

situations, as in global plan, but also in the inner plan of a company. During the global 

economic crisis, which consequences also felt in AP of Vojvodina, the percentage of 

employed women in the tourism industry has decreased in 2,4%, while the number of 

employed men has increased in the same percentage.  Actually, in given circumstances 

2012 happened the decrease in the total number of employed people in 34,9%, but women 

participated with 36,3% and men in 31,9%.  To that, it should be emphasized that women 

with the highest degrees of professional qualification were not exposed to this negative 

influence, just those with secondary and elementary education. So there is a logical 

question: Why both genders don’t share an equal burden of crisis situations, but women 

suffer more? 

Statistical data clearly show that women prevail in the total number of employed people, 

which is logical considering type of work. But, if we compare the percentage of 

employees according to gender with the share of every degree of professional 

qualification with regard to gender, it can be noticed that the percentage of men’s labour 

force is always higher than the average, when it comes to higher  degrees (university 

degree, two-year degree, secondary education, HS and S), while women’s labour force is 

more present in lower degrees (elementary education, LS and US). Truly, this difference 

decreases during the years, but is still less visible in all above mentioned levels of 

professional qualification, so in 2017, in the accommodation and food and beverage 

sector with regard to gender there are less women in : 4,7 % with university degree, 17,9 
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with two-year degree, 0,8 with secondary education, 17,9 HS and 3,3% S, but more  in: 

13,4% with elementary, 33% HS and 8,8% US professional qualification. Here we have 

very clear, but not so obvious form of gender inequality.  

Furthermore, it is very symptomatic, that in the total number of employed men, the 

percentage of those with higher professional qualification is always higher compared to 

the percentage of women with the same professional qualification. This difference is in 

the range from 2,2 to 2,6% in favour of men, in the period from 2008 to 2017, which 

means that the gap is not decreasing and that women still can’t take over their working 

and social role in an industrial system of AP of Vojvodina. 

Statistical data are stern and witness very accurately about quantitative differences which 

exist in the treatment of women and relation between women and women, or better say 

about the valuation of their work, abilities, intellect and wishes just because they are 

‘weaker’ gender. In some future researches, more attention will be paid to qualitative 

indicators which represent real reasons and source of this condition of gender equality in 

the tourism industry of AP of Vojvodina. This is challenging because it will discover how 

glass floors and glass ceilings are created and what obstacles are in front of women and 

their career advancement. Also, it will be discovered what is objective and what less 

objective reason why an employed woman makes a decision not to advance or the system 

disables her in that intention. 
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ABSTRACT 

The fact that Macedonia has unique and well-preserved natural resources, large number 

of traditional rural households and much supplementary potential, imposes great future 

challenges towards rural tourism development. Moreover, due to ever-growing interest of 

international market in rural lifestyle, rural tourism sounds like inevitable alternative for 

economic development. The paper uses a qualitative approach to illustrate the ambient 

for development of tourism in rural areas in Macedonia. In this respect, the research 

outlines the current possibilities seriously to consider rural areas to be added to the current 

tourism supply in Macedonia, by highlighting the barriers of rural tourism from a 

perspective of a problem or a challenge. The paper points out that Macedonia needs to 

undertake serious measures and activities on central and local level for incorporating 

many rural areas in enriching tourism supply and boosting modest tourism development. 

Keywords: Limitations; Rural areas; Tourism development. 

INTRODUCTION 

Rural tourism is very popular in the international tourism market, and occurs in almost 

every country, particularly in Europe which became the world leader. It is often seen as 

a key solution to creating jobs and raising living standard and local economic 

development. Being able to be developed with relatively little investment credit, training, 

and capital, are main advantages of rural tourism. It is less costly, need not involve 

dependency on outside firms and their decisions on whether they want to be in an area, 

and provides a base for these small businesses that might not otherwise be in rural 

communities because of their small populations.  

Macedonia has 2,075,301 inhabitants out of which 17.6% live in pure rural municipalities, 

99.5% of rural economy encompasses individual rural enterprises, and 27.1% of poor 

population live in rural areas. The ratio urban-rural population changed over the years, 

from 74:26 in 1948, 58:42 in 2002, to 68:31 in 2008. There are 1,767 settlements in 

Macedonia, out of which 34 urban and 1,733 rural settlements. The fact that Macedonia 

has unique and well-preserved natural resources, large number of traditional rural 

households and much supplementary potential, imposes great challenges for rural tourism 

development. Yet, unlike many countries which discover the benefits of rural tourism 

over local and regional tourism development, Macedonia notes modest results in this area. 

The heterogeneous landscape, field configuration, natural resources as well as 
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ethnography support the necessity of implementing planning process in introducing and 

developing rural tourism development. 

The objective of this paper is to illustrate the ambient for development of tourism in rural 

areas in Macedonia by highlighting the barriers of rural tourism from a perspective of a 

problem or a challenge. For this purpose, the paper applies the qualitative approach in 

outlining the current possibilities seriously to consider rural areas to be added to the 

current tourism supply in Macedonia.  

The paper is structured in several parts. After the introductory part, Section two presents 

the literature review. The general framework for rural tourism development in Macedonia 

is noted in Section three, while the barriers and challenges are presented in the last section. 

The paper contributes to the literature review on the rural tourism in Macedonia, along 

with some findings [6] and [16]. 

 

LITERATURE REVIEW 

A research literature has emerged on the concept of rural tourism. Its complex nature 

(Figure 1) results with many links among the elements and issues, thus making its 

defining very problematic. So, in order to describe tourism in rural areas, many terms are 

used, like: farm tourism, green tourism, soft tourism, country experience, ecotourism, etc. 

A variety of interpretation is offered but generally includes activities and interests in 

farms, nature, adventure, sport, health, education, arts, and heritage. It was found that 

rural areas often build tourism due to the existence of local amenities like historical sites, 

natural beauty, and clean air [9]. To that [11] and [14] add cultural traditions and values, 

while [25] and [15] further include family patterns, folklore, social customs, museums, 

monuments, historical structures and landmarks. This was further developed by [24]. 

 

 
Figure 1. Complex nature of rural tourism 

Source: [1] p. 143 
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Over the years, rural areas were often faced with many changes that limited their 

developing options and forced them to look for nontraditional ways to sustain themselves 

[7], [23] and [26]. So, they found tourism to be a challengeable tool for creating jobs and 

raising living standard. This was particularly the case for many economically and socially 

depressed rural areas [2], [4-5], [8], [10] [12], [17-18], [20-22]. Rural areas realize that 

possess many alternative sources (like tradition, culture, and heritage) which may enable 

them to sustain local economies and to encourage local development [13], [19]. 

 

GENERAL FRAMEWORK FOR RURAL TOURISM IN MACEDONIA  

Early 2000s may be noted as years for beginning of rural tourism development in 

Macedonia, generally initiated by donor funded projects. From a logistic point of view, 

this issue generally is covered by the Law on tourism (2004), Law on hospitality (2004) 

and Law on tourism development zones (2012). This urged the need of preparing many 

key documents related to rural tourism development on various levels. In this regard, 

Macedonia has many strategic documents, like: National strategy for regional 

development 2009-2019, National strategy for sustainable development 2009-2030, 

National strategy for tourism 2016-2021 and National strategy for rural tourism 2012-

2017. Furthermore, the municipalities develop strategic documents on local level, like 

local economic development strategies, local action plans, annual programs, etc. They 

also develop various studies and documents for developing tourism and some specific 

tourism forms for the destinations. 

 

  
a) Donkey safari in village Kuratica (Ohrid) b) Garden for organic food, village Omorani (Časka) 

  
c) Cooking ajvar in village Dihovo (Bitola) d) Mountain bike-ride,  

village Tresonče (Mavrovo Rostuša) 

Figure 2. Selected examples of rural tourism activities in Macedonia 
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Several key institutions on various levels are responsible for rural development issue in 

Macedonia. The national policy level consists of the Ministry of economy, Ministry of 

agriculture, Ministry of transport and communications (for the issues of infrastructure, 

airports, loans), Agency for tourism promotion, Agency for support of agriculture 

development, Agency for financial support of underdeveloped agricultural regions, etc. 

The regional policy level consists of regional development centers and local branch 

offices of the ministry of agriculture. The local executive policy level is consisted of 

municipalities, local action groups (NGOs), and various local networks for rural 

development. There is also a cross level (policy and executive) actors, like: the donors 

(EU, GIZ, UNDP, SDC, SIDA, SWG, USAID, World Bank), tourism chambers, 

educational institutions, business sector (providers, guides, locals, farmers, etc.), etc. 

Figure 2 presents some positive examples of individual initiatives of rural tourism in 

Macedonia. They all offer to tourists pleasant experiences related to the natural 

environment, historic heritage, and cultural patterns [3], along with offering adventure, 

sports, festivals, crafts, and general sightseeing. Having in mind that culture, tradition and 

heritage are often well preserved in rural and peripheral areas, they become valuable 

resources for their socioeconomic development. 

 

BARRIERS AND CHALLENGES FOR RURAL TOURISM 

Rural areas in Macedonia are facing some general weaknesses that have negative 

profound impact over its development, like: decrease in rural population; unfavorable age 

structure; small and old households; unfavorable educational structure; lethargy; lack of 

awareness; lack of finance; new professions etc. In this line, the current potential threats 

may act as additional barriers for rural tourism, like: conflicts between local community 

and tourists; marginalization; neglecting traditions; lack of coordination between old and 

new approach of tourism development; competition to other tourism types; degradation 

of natural and anthropogenic surrounding; fear of new way of thinking and acting; 

migration and depopulation etc. Hence, further development in rural tourism strongly 

depends on:  

- The public policies directed towards specific investments tailored according to the 

needs of specific region;  

- Efforts to increase tourist accommodation capacity and occupancy rate; and  

- Significant efforts to increase rural tourism income as a precondition for regions’ 

tourism development.  

On the other side, some positive impulse occur in the attempt Macedonia to address rural 

tourism as part of a comprehensive regional development strategy. In this context, 

following challenges arise: investments; popularity; short vocations; new frontiers; 

employment; new technologies; categorization; local food; tourism clusters; package 

tours; differentiation in tourism supply, etc.  

It is pointlessly to have excellent natural surroundings, firm catering resources and steady 

accommodation capacities if additional institutional support is missing. In this line, the 

central and local government may raise initiatives for strengthening and enhancing 

existing status of rural tourism. So, current diversified structure of attractiveness should 

be accompanied by an adequate policy since poor investments result with poor 

development.  

Consequently, one may argue the necessity of introducing different fiscal and economic 

measures, like: subsidies, subventions, tax deductions, employment opportunities, 

revision and control, etc. Furthermore, there is an urgent need for taking measures in: 
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infrastructure improvement, accommodation renovation, improvement of electricity 

empowering system, reanimation of private sector in rural communities, revival of 

neglected and forgotten traditional professions, education and training on positive effects 

of rural tourism, preservation of natural, anthropogenic and cultural values etc. Further in 

this context, some similar supportive measures and activities may be introduced, like: the 

need for starting-up tourist agencies with rural tourism supply or demand as their main 

scope of work; creating specific profile of rural tourist guide, as well as strengthening 

human resources by introducing rural tourism police, managers of rural tourism zones 

and other experts in the field of rural catering. 

Various activities have been already practiced in some rural areas in Macedonia, or can 

be further introduced to enrich tourism supply, like: cheese-making at a local goat/sheep 

farm, giving cooking classes for cooking various local traditional Macedonian specialties 

or doing some traditional activities like knitting, herbs and plants picking and making 

personal organic cosmetic products, bird watching, photo sessions in the nature, self-

aromatherapy hours and weekends, traditional fishing  walk to natural waterfalls and 

caves, hiking and mountain climbing with a tour guide, donkey-ride, jeep safari to hunting 

reserves, etc. 

 

CONCLUSION 

Rural areas in Macedonia do possess various attractions (the natural and manmade 

features both within and adjacent to a community) and offer satisfactory hospitality to 

tourists (both, by community residents, and employees in tourism businesses and 

attractions). On the other hand, tourism infrastructure, like: access facilities (roads, 

airports, trains, and buses) water and power services, parking, signs, and recreation 

facilities needs substantial improvements. This also stands for the services, like: lodging, 

restaurants, and the various retail businesses that take care of tourists’ needs. The final 

component needed for successful rural tourism development is the promotion in terms of 

marketing of a community and its tourism attractions to potential tourists.  

Despite many efforts in creating a base for rural tourism development in Macedonia, still 

more needs to be done. Many ongoing projects should be further supported by the donors, 

upgraded and implemented by the regional development centers of the planning regions. 

Such is the project for developing a register of potentials that are especially important for 

rural tourism as an inventory list that will add to the current tourism supply of many 

regions in Macedonia. When having a comprehensive data on various aspects related to 

rural tourism development, one may focus on specific area, like: environment, population, 

economic activity, production and services, access, transport and travel, culture, cultural 

activities, sport and recreation, accommodation and restaurants, attendance of tourists and 

tourist consumption. Hence, the modest up-to-date results in this area, urges the necessity 

for identifying effective strategic framework for enhancing rural tourism.  
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ABSTRACT 

Climate is a dynamic and extremely multifactorial phenomenon. Various climate models 

can be implemented to assess and forecast climate change, which incorporate various 

numbers of climate factors and consider these factors either as independent or as complex 

(through grouping more or less similar factors). In accordance to such flexibility of 

climate modeling, issues of models verification and model-based computations 

evaluation remain most important tasks. Solution for the verification and evaluation 

problems can be achieved, in particular, through implementation of a complex geographic 

information system (GIS) capable to provide accumulation and joint analysis of 

retrospective and real-time arrays of climate and supplementary geospatial data. 

Our study series is devoted to the joint analysis of the dynamics of climate and vegetation 

cover parameters in the Northern regions. Currently we are presenting initial model of the 

geospatial database, which includes ground-based meteorological observations and 

satellite remote sensing data and allows assessment of various climate parameters 

(surface air temperature and humidity trends, framing dates and duration of growing 

seasons, etc.). 

 

Keywords: Climate Change, Climate Parameters, Geospatial Database, Database Model 

 

INTRODUCTION 

More and more attention is paid last years to the phenomenon of climate change. It is well 

known that climate is a dynamic and changeable. However, while climate is influenced 

by many natural and anthropogenic factors, it is extremely hard to estimate its current 

state with needed detalization, and almost unfeasible to predict its future state reliably. 

A study of the regional features of climate change and regional-scale dynamics of climate 

indicators can be a key to successful analysis and prediction of the climate variability and 

climate change on regional scale. To ensure such a study, a geospatial database have to 

be formed that is needed as a basis for regional climate computational model. This 

database must accumulate data series of meteorological observations and data series of 

observations of some climate indicator(s). Climate indicators are needed to fill gaps of 

meteorological observations, if presented, and to enhance accuracy when interpolating 

estimations of climate parameters onto the region area. One of possible climate indicators 

is the vegetation [3], [4], [10], that can be observed using remote sensing techniques, and 
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can be monitored using vegetation indexes derived from satellite remote sensing data [1], 

[5], [9]. Previously we conducted a number of studies devoted to the exploration of 

interdependencies between dynamics of climate and vegetation parameters, and currently 

this study series is focused on software/data infrastructure design needed to verify 

detected interdependences and to ensure detailed analysis of dynamics of the climate-

vegetation system on the study area. 

 

STUDY AREA 

In our study, we used Republic of Komi as a test area. The Republic is located in the 

northeast of the European part of Russia (Fig. 1). Covering about 416.8 sq. km, the 

territory stretches over more than 1,500 km from west to east and 2,900 km from south 

to north. 

 

 
Figure 1. Study area location 

The territory is covered by Taiga in southern part and by Tundra in northern, has dense 

river network, and covers slopes of Ural Mountains in eastern part, so the climate here is 

heterogeneous and arrives as a good example when studying regional differentiation of 

climate. 

 

DATA AND METHODS 

Taking into account 8-day time resolution of data series available for analysis on previous 

study stages (MODIS data were used [6], [7], [8]), we established the aim of time 

resolution enhancement to one day. Accordingly to this, we used AISORI database 

(http://aisori-m.meteo.ru/waisori/) as a source of the meteorological data (daily averaged 

ground air temperature and air precipitation data series were used); and Level-1 MODIS 

satellite imagery (https://ladsweb.modaps.eosdis.nasa.gov/search/). 
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AISORI database covers 58-129 years periods of temperature and precipitation 

observation for 10 meteorological stations located in Republic of Komi. The daily 

MODIS Level-1database is collected over 18 years (beginning from 2000), and 

incorporates imagery having 250-1000 m/pix spatial resolution (depending on imagery 5 

channel). 

Data processing was organized using Python scripting (https://www.python.org) in QGIS 

software (https://qgis.org) following the ideas of optimization and acceleration of 

operating with huge satellite imagery dataset. 

 

RESULTS AND DISCUSSION 

Meteorological and remote sensing data were incorporated into file-based data storage 

operated as common geospatial database through GIS shell (QGIS) with the help of 

Python scripts set. Currently, the database stores gridded maps of vegetation indexes 

(Normalized Difference Vegetation Index – NDVI, used as climate indicator [5], and 

Normalized Difference Water Index – NDWI, used as growing season indicator [2]); 

partially preprocessed gridded maps of growing season framing dates (estimated on the 

basis of NDWI analysis [6] and used to estimate dynamics of climate parameters [7]); 

and data series of ground air temperature and precipitation observations (used to 

interpolate and produce maps of temperature and precipitation and their normals). Data 

flows, used to fill the database with data and to provide data processing and analysis 

presented in Figure 2. 

 

 
Figure 2. Data flows used to form and operate developed geospatial database 
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Accordingly to the Figure 2, visualization and mapping facilities of developed GIS are 

implemented on the basis of QGIS, and GIS-based modelling and forecasting facilities 

are the issues for future work. It is needed to be underlined also, that the database can be 

modified and adapted to new initial data types and data processing flows, as well as 

assimilation of developed software infrastructure is possible for any study area can be 

made. Examples of automated mapping of interpolated normals for average daily ground 

air temperature are presented in Figure 3. 

 

 
Figure 3. Spatial distribution of average daily ground air temperature (GAT) normals for the spring (A), 

summer (B), and autumn (C) growing seasons 

Computing of climatological normal (temperature and precipitation normals) and 

vegetation index normal are needed to ensure resolution of weather instability problem 

([8], [11], [12]) in future, when analytical functionality will be implemented to study 

climate dynamics. Time series of climate parameters, vegetation indexes and their normal 

can be mapped (Fig. 3) or visualized as graphs (Fig. 4). Maps and graphs can be formed 

for spring, summer and autumn growing seasons separately (as presented in the figures), 

or for full growing season. Figure 4 shows multiyear graphs for ground air temperature 

observed at Syktyvkar meteorological station (station ID 23804), the temperature 

increased by 2.3 °C, 0.9 °C and 1.8 °C during the spring, summer and autumn growing 

seasons respectively. 
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Figure 4. Graphs of average daily ground air temperature mean values for spring (solid green line), 

summer (solid red line) and autumn (solid yellow line) growing seasons for the period of 2000-2017; 

average daily ground air temperature normals (dashed colored lines) and trends (solid black lines)  

 

CONCLUSIONS 

Working on joint analysis of the dynamics of climate and vegetation cover parameters in 

the Northern regions, we have passed initial stage of the geospatial database formation 

and software infrastructure development. Having 1-day time resolution, the database 

designed to ensure detailed regional-scale estimation and study of climate dynamics. 

Currently implemented software functionality ensure loading of initial data into database 

and data visualization facilities. Next stage of work have to be devoted to formation of 

full-length data series for studied region (Republic of Komi). 

 

ACKNOWLEDGEMENTS 

MODIS Level-1 data were retrieved from the NASA Level-1 and Atmosphere Archive & 

Distribution System of Distributed Active Archive Center 

(https://ladsweb.modaps.eosdis.nasa.gov/search/). 

Meteorological data were retrieved from AISORI online database operated by World Data Center 

of All-Russian Research Institute of Hydrometeorological Information (http://aisori-

m.meteo.ru/waisori/). 

 

REFERENCES  

[1] Delbart N.J-P., Kergoats L., Le Toan T., Lhermitte J., Picard G. Determination of 

Phenological Dates in Boreal Regions Using Normalized Difference Water Index. Remote 

Sensing of Environment, Vol. 97(1), pp. 26-38, 2005, doi:10.1016/j.rse.2005.03.011 

[2] Gao B.C. NDWI A Normalized Difference Water Index for Remote Sensing of Vegetation 

Liquid Water From Space. Remote Sensing of Environment. Vol. 58 (3), pp. 257-266, 1996 

[3] Goetz S.J., Mack M.C., Gurney K.P., Randerson J.T., Houghton R.A. Ecosystem responses 

to recent climate change and fire disturbance at northern high latitudes: observations and model 



Cartography, Gis & Spatial Planning 

526 

results contrasting northern Eurasia and North America. Environmental Research Letters, Vol. 2, 

No. 4, Article 045031, 9 p., 2007, doi:10.1088/1748-9326/2/4/045031 

[4] Jia G.J., Epstein H.E., Walker D.A. Vegetation greening in the Canadian Arctic related to 

decadal warming. Journal of Environmental Monitoring, No. 11, pp. 2231-2238, 2009 

[5] Medvedeva M.A., Bartalev S.A., Lupyan E.A., Matveev A.M., Tolpin V.A., Poida A.A. The 

possibility of estimation of the growing season onset on the basing on satellite and meteorological 

data. Sovremennye problemy distantsionnogo zondirovaniya Zemli iz kosmosa, Vol. 5, Issue 2, 

pp. 313-321, 2008 (in Russian) 

[6] Panidi E., Tsepelev V. NDWI-based technique for detection of change dates of the growing 

seasons in Russian Subarctic. The International Archives of Photogrammetry, Remote Sensing 

and Spatial Information Sciences, XLII-3/W2, pp. 179-182, 2017 

[7] Panidi E., Tsepelev V., Torlopova N., Bobkov A. Mapping of the land cover spatiotemporal 

characteristics in Northern Russia caused by climate change. The International Archives of 

Photogrammetry, Remote Sensing and Spatial Information Sciences. XLI-B8, pp. 997-1002, 2016 

[8] Panidi E., Rykin I., Nico D., Tsepelev V. Toward Satellite-Based Estimation of Growing 

Season Framing Dates in Conditions of Unstable Weather. Advances in Remote Sensing and Geo 

Informatics Applications. Advances in Science, Technology & Innovation (IEREK 

Interdisciplinary Series for Sustainable Development), Springer, pp. 131-133, 2018, 

doi:10.1007/978-3-030-01440-7_31 

[9] Sekhon N.S., Hassan Q.K., Sleep R.W. A Remote Sensing Based System to Predict Early 

Spring Phenology Over Boreal Forest. The International Archives of the Photogrammetry, 

Remote Sensing and Spatial Information Sciences, Vol. XXXVIII, Part 1, 5 p., 2010 

[10] Stow D.A., Hopea A., McGuireb D., Verbylac D., Gamond J., Huemmriche F., Houstond S., 

Racinef C., Sturmg M., Tapeh K., Hinzman L., Yoshikawai K., Tweediej C., Noylek B., 

Silapaswanl C., Douglasm D., Grifthn B., Jiao G., Epsteino H., Walkerp D., Daeschnera S., 

Petersena A., Zhouq L., Myneni R. Remote sensing of vegetation and land-cover change in Arctic 

Tundra Ecosystems. Remote Sensing of Environment, No. 89, pp. 281-308, 2004 

[11] Skrynyk O.A., Snizhko S.I. The issue of determining of the surface air temperature stable 

transition dates through a certain fixed value (analysis of methods). Ukrai'ns'kyj 

gidrometeorologichnyj zhurnal, No. 3, pp. 56-66, 2008 (in Ukrainian) 

[12] Skrynnik O.Ya., Skrynnik O.A. Climatological method for determining of the date of average 

daily air temperature steady transition through a given threshold. Meteorologiya i gidrologiya, 

No. 10, pp. 90-99, 2009 (in Russian) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



International Scientific Conference GEOBALCANICA 2019 

527 

METHODOLOGICAL APPROACHES IN ASSESSING  

THE ECONOMIC PRESSURE ON FOREST RESOURCES.  

CASE STUDY: APUSENI MOUNTAINS 

DOI: http://dx.doi.org/10.18509/GBP.2019.62 

UDC: 630*9:[528.93:004.6(498) 

Adrian Gabriel Simion1,2 

Marian Marin1,2 

Iulia Daniela Nedelcu1,2 

Mihnea Cristian Popa1,2 

Daniel Peptenatu1,2; 
1 University of Bucharest – Faculty of Geography, Bucharest, Romania. 
2 Research Centre for Integrated Analysis and Territorial Management, Bucharest, Romania. 

 

ABSTRACT 

Assessing the economic pressure on the forest fund is one of the greatest challenges for 

the scientific world due to the dynamics of the phenomenon and the difficulties in 

obtaining relevant data and in an optimal time. For this study, we wanted to analyze, 

compare and aggregate two sets of post-processed images from two different sources, 

such as CORINE Land Cover (with complementary datasets) and Global Forest Change, 

to get a more accurate and relevant result. For this we processed the post-processed 

images from both sources, then merged the information of the two sets of data by keeping 

the temporary resolution from Global Forest Change and taking quality information like 

the type of vegetation from CORINE Land Cover. The data set obtained was corrected 

and then processed. The results obtained have highlighted the limitations of each data 

source, temporal limitation and lack of information on forest type in the case of Global 

Forest Change and the methodological differences in data collection and lower temporal 

frequency within the CORINE Land Cover. Thus, in order to obtain more precise results 

on the dynamics of forestry in a region within the European Union using free / available 

online data sources, it is necessary to merge such data sets. 

 

Keywords: Forest dynamics, deforestation, GIS, landuse, Corine Land Cover 

 

INTRODUCTION 

Since the beginning of history, the forest has been a very important economic source [1], 

which has put it on a global economic pressure, becoming today one of the greatest 

challenges of contemporary society. [2], [3], [4], [5], [6], [7].  Moreover, a challenge also 

brings other challenges, so the assessment of the economic pressure exerted on the forest 

fund is in itself a challenge. The forest is a limited resource that extends over a large area 

of the planet [8] and implicitly requires tools and procedures for monitoring and analysis 

[9] in order to obtain relevant data in an optimal time, related to forest dynamics. 

Research done so far has shown that the economic pressure on the forest fund over history 

has led to negative consequences at global, regional and local levels, the extent of which 

is directly proportional to the magnitude of the phenomenon. The main visible and 

perceived effects at global level are: producing environmental imbalances with disastrous 

impact on the habitats of millions of species [10]; the generation of negative global 

climate effects through the absorption of greenhouse gases [11]; producing a water cycle 
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imbalance [12] in which the forest plays an essential role, but also intensifies the 

desertification process of the areas under forestry [13]; soil degradation due to changing 

use categories, by altering the physical and chemical properties of their surface, especially 

their erosion [14].  

Taking into account all these effects that logging manifests globally, analytical 

methodologies developed for the systematic assessment of forest dynamics are needed. If 

we divide forest exploitations into two categories from a legal point of view, they can be 

legal and illegal. The legal ones can be quantified from the space-time point of view, 

being made on the basis of exploitation plans, but the illegal ones are spread as patches 

in large forest areas and can not be evaluated. As a result, specific techniques and methods 

have emerged throughout history to quantify the spatio-temporal dynamics of this 

phenomenon.  

In the specific literature, quantification methodologies based on satellite imagery have 

been developed and are used for the effective assessment of forest areas in certain regions 

of the planet [15], [16], [17]. Today, however, technology has evolved a lot and part of 

this analysis is provided in regional satellite programs or researches.  

With the advent of the products offered by remote sensing, with the launch of the first 

Landsat satellite (ETRS-1), for monitoring global resources [18] and vegetation indices 

such as the NDVI index - Normalized Difference Vegetation Index [19], some research 

has emerged which today offers available results at global level, as well as at regional 

level that provide information on forest fund or forest dynamics. Such research has 

materialized in a source available online providing information on the 21st century global 

forest dynamics, named Global Forest Change, and analyzes the vegetation changes based 

on Landsat images, across the entire surface of the Earth [20]. At regional level, however, 

there is the European Earth Observation System, Copernicus, which provides a land use 

database containing forest areas called CORINE Land Cover [21]. Despite the existence 

of several online data sources that can improve the results of the forest dynamics 

assessment in a particular region, the methodology for achieving them is or has been 

oriented towards a particular problem. In this case, some data sources can provide 

information on forests [20] and others on forest type reported over time [21].  

The chosen approach will enable an improved data source to be obtained by merging two 

or more data sources in order to obtain more accurate results on forest dynamics, 

especially from a European Union region, and more precisely on an area of geographic 

study, for which there are no official statistical reports using post-processed online free 

data. 

 

METHODS 

The Apuseni Mountains are part of the Western Carpathians being a subunit of these and 

overlapping over six counties (Bihor, Salaj, Cluj, Alba, Hunedoara and Arad) afferent to 

three development regions (North-West region, Central region and West region). The 

Apuseni Mountains Group is one of the most affected by the forest exploitation in 

Romania. For the assessment of forest areas, geospatial data sources were chosen: Global 

Forest Change and CORINE Land Cover. 



International Scientific Conference GEOBALCANICA 2019 

529 

 
Figure 1. Study area 

Global Forest Change database 

Global Forest Change is a forest database distributed by the Department of Geographic 

Science, Maryland University, based on the extraction of information from Landsat's 

archive. The result of the research is an advanced forest analysis, such as change 

detection, through which it is highlighted in particular forest loss, alongside forest gain 

(reported for only one year). Research is based on the year 2000, according to which the 

forest loss is determined for each year, reaching 2017. This analysis provides three sets 

of data that are relevant to our study: image of the 2000 forest status that provides 

information on the Percent Tree Cover- displays in the image with percentage (0-100%) 

all trees with height over 5m; Forest Cover Loss that shows the changes that occurred 

between 2000 and 2017 which resulted from the removal of forest areas and reports the 

change for each year; Forest Cover Gain which is the opposite of Forest Cover Loss and 

shows us the land area acquired during the period 2000-2012 (fixed period). 

Copernicus CORINE Land Cover database 

CORINE Land Cover (CLC) is a program owned by Copernicus, and is a territorial 

inventory initiated in 1985. The time-series within this program only highlight changes 

with areas larger than 5ha and in terms of time resolution it offers 5 sets of data: 1990 

(gives the image between 1986-1998), 2000 (1999-2001), 2006 (2005-2007), 2012 (2001-

2012) and 2018 (2017-2018). In terms of spatial resolution, however, CLC 1990 being 

analyzed based on Landsat 5, the resolution of images is less than or equal to 50m; the 

next series 2000, 2006 and 2012 offering a resolution of less than or equal to 25m, and 

2018 less than or equal to 10 meters, the analysis being based on Sentinel 2 images. CLC 

provides qualitative information on usage categories, forests, such as forest type or 

predominant vegetation (broad-leaved, coniferous forests, mixed forests). 
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Figure 2. The forest cover from year 2000 – left CORINE Land Cover and right Global Forest Change 

Processing of analyzed data sources 

In the first phase, both sets of data were disseminated in such a way as to obtain the forest 

area for the study area. The images from Global Forest Change were reprojected from the 

WGS84 coordinate geographic system into the national stereo system of Romania, 

Stereo70, and the resulting images were transformed into polygon vector data and 

cropped, for the study area of the Apuseni Mountains. Thus, the surfaces in hectares of 

the forest fund from 2000 were obtained, to which corrections have been applied based 

on the degree of afforestation (0-100%). The same thing was done for each year of forest 

loss and for forest gain 2012. The results obtained were used to determine the area of the 

forest fund for each year in the period 2000-2017 by reducing the forest loss in total forest 

2000 and increasing the forest gain only for 2012. Unlike Global Forest Change data, 

CORINE Land Cover data was downloaded directly as vector data and only required 

reprojecting in the national coordinate system and cropping all 5 datasets for the study 

area of the Apuseni Mountains. After obtaining the new data sets, filters were applied 

based on forest-specific codes, respectively 311 Broad-leaved forest, 312 Coniferous 

forest and 313 Mixed forest. For each interval, the forest areas were calculated. The 

second phase of the research is the merging of the data sets obtained. The vector data sets 

cropped for the study area from the two data sources, were spatially intersected, to retrieve 

information on vegetation and the areas before 2000 from CORINE Land Cover, but also 

to retrieve the frequency of Global Forest Change information. Finally, statistical 

information related to the study area, the group of the Apuseni Mountains, was generated. 

 

RESULTS  

From the information on the dynamics of the Apuseni Mountain group, both the data 

provided by CORINE Land Cover and those provided by Global Forest Change, we can 

see that the forest loss dynamics is dependent on the forest legislation in force. High 

values can be observed in 2007 and 2012 (Fig. 3), indicating when the legislation was 

amended in favor of cutting the forests returned from state ownership to the private area. 

The trend of evolution of this phenomenon, from the statistical point of view, is 

decreasing. 
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Figure 3. Evolution of forest loss areas in the Apuseni Mountain group during 2001-2017 

The same thing can be seen below (Figure 4), where the forest area has some significant 

thresholds in the aforementioned years. We note that the tendency for general evolution 

of the forest area is descending. For the year 2012, the forest gain area was added, to 

obtain the approximate forest area (772,964 ha - 2012) in order to compare the results 

with those extracted from CLC. 

 

 
Figure 4. Evolution of the forest area (Global Forest Change)  

in the Apuseni Mountain group during 2000-2017. 

The results from the CORINE Land Cover source show that between 1990 and 2018 the 

forest area is growing. However, there is a much greater difference between 2000 and 

2006. 

 
Figure 5. Evolution of forest areas (CORINE Land Cover)  

from the Apuseni Mountain group during 1990-2018 
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By merging the two datasets, we have obtained the situation of forest loss areas by forest 

categories, Broad-leaved forest, Coniferous forest and Mixed forest. From the following 

figure it is pointed out that the Coniferous forest maintains the general tendency of the 

phenomenon from the level of the entire mountain group by highlighting the years 2007 

and 2012. It is also noticed that Coniferous forest was generally preferred in favor of 

Broad-leaved forest or Mixed forest. 

 

 
Figure 6. Evolution of forest loss areas from Global Forest Change  

on forest categories taken from CORINE Land Cover. 

CONCLUSIONS 

In order to achieve more accurate results on forest dynamics in a region within the 

European Union, using online data sources that can be used for academic purposes, it is 

necessary to merge them. Through this analysis we find that although CORINE Land 

Cover offers a higher time resolution, the land assessment methodology is not oriented 

towards monitoring forest areas, but predominant forest categories can be very useful for 

determining patterns for the study area. Instead, the Global Forest Change information 

provides a better temporal frequency, with forest loss being reported each year. However, 

we do not know more about the exploitation pattern, the forest category of interest. By 

uniting the two data sources we can achieve better results, which can launch new 

assumptions for future research. Moreover, there are situation where, for some areas, such 

as geographic areas, where, there are no official national reports or other information from 

another specialized organization, which makes these online resources a very important 

starting point in assessing forest dynamics. 
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ABSTRACT 

The European Union's spatial development policy requires the implementation of targeted 

actions for its implementation. Spatial planning is often perceived as a set of methods 

used by the public sector to enable rational use of the land in the region, efficiency gains 

in environmental protection and improvement of economic and social development of the 

region. This is what makes it necessary to bring sectoral regional policies into support for 

the territorial cohesion policy of the regions at the member states of the European Union. 

The aim of the report is to present the modern spatial planning systems based on proactive 

mechanisms as well as to identify the applied spatial planning tools in some EU Member 

States with the capabilities of other economic instruments. This process defines an 

analysis of the links and coordination between the sectors in the regions and the related 

regional and sectoral policies resulting from the provision of different types of 

infrastructure in the regions, which is needed both for the population and development of 

the business. The contribution of spatial planning to the socio-economic development of 

the regions is indisputable but needs to be presented in order to create opportunities for 

overcoming regional imbalances in the Member States of the European Union. 

 

Keywords: spatial planning, regional development, regional economy, regional planning 

 

INTRODUCTION 

 The applied spatial development systems in the European Union follow 

established practices, traditions that are the result of socio-economic and political 

characteristics and, on the other hand, are also the result of differences in the cultural 

specificities of individual Member States, which is why the planned approach is a major 

in the development of a common European development policy. This calls for the 

necessary degree of cohesion and for the development of spatial planning systems in the 

countries of the European Union. The presentation of spatial planning requires a review 

of European legislation and its reflection in relevant strategic and regulatory documents. 

Spatial planning is often perceived as activities related to the physical placement of 

buildings and facilities, the construction of the adjacent infrastructure, the design and 

implementation of landscaping projects and other activities related to the development of 

the territory. However, spatial planning should not be considered as an application of 

territorial policy development but rather as a method of influencing the future design and 

localization of different types of activities in a spatial aspect. On the one hand, spatial 

planning should be considered at the same time as a method and approach for realization 

of strategic decisions in different directions in the socio-economic development of the 

territory of the country. At European level, four spatial planning approaches are basically 
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observed, with the first approach being based on economic development, which is also 

the result of regional economic planning. In the second approach, integrated spatial 

planning is used as a way of planning the future development of the territory. The third 

approach is based on spatial planning directed to governance and the creation of 

opportunities for the full use of the earth in order to preserve it for future generations. 

And the fourth approach is related to urban lifestyle, town planning and urban 

development control. [1] Modern spatial planning is characterized by the existence of 

systematics as it is necessary to build the necessary mechanism for data collection and 

processing, gathering information and knowledge for the territory, which, through the use 

of various statistical methods and models, ensures decision- formulating public policies 

for the absorption of territory and space. Four spatial planning is integrated into spatial 

planning, the first being spatial planning, which has an economic component, urban 

planning and its social dimension, the third is ecological, and the fourth is related to the 

preservation of the cultural and historical heritage. In the European context, the ideas 

presented in a number of documents pertaining to spatial planning and regional 

development are based on the opportunities for policymaking to contribute to territorial 

cohesion, integrated urban regeneration and development and the implementation of 

multi-dimensional territorial management. However, in order to optimally exploit the 

potential of the territories, it is necessary to implement development strategies that are 

based on local and regional specificities and needs but also to create specific territorial 

advantages that have a positive impact on enhancing the competitiveness of the regions 

in the construction of Europe's regions, which is a real policy for the long-term 

development of European regions. At European level, the following main emphasis can 

be drawn on the implementation of spatial development policies, namely, in the first 

place, a precise regulatory framework that justifies ongoing spatial planning processes. 

Secondly, the rigid system for the availability of planning documents characterizing the 

spatial planning of the various hierarchical levels defined as the planning hierarchy, the 

individual administrative-territorial units, namely the areas, municipalities, towns and 

smaller settlements. The third emphasis on spatial planning is based on integration and 

subordination between spatial planning documents, regional development and individual 

sectoral development strategies as well as national development strategies covering the 

territory of the whole country. The fourth major focus is on creating a broad involvement 

of civil society and stakeholders in the process of preparation, implementation and 

monitoring of public spatial planning and development policies on the territory of the 

regions and the country. 

 

PARTICULARITIES IN SPATIAL PLANNING IN BULGARIA  

AND MEMBER STATES OF THE EUROPEAN UNION 

In Bulgaria, the implementation of spatial planning is closely linked to the application of 

regional development instruments, thus aiming at the creation of an integrated concept 

based on the application of the strategic approach to spatial planning and spatial 

development. Spatial planning in the country is based on two normative documents, 

namely the Law on Regional Development and the Spatial Planning Act, where it is noted 

that "Spatial Development Planning covers the development and updating of a system of 

spatial development documents at national and regional level, defining a strategy for 

integrated spatial development, taking into account territorial potential and principles of 

balanced sustainable development "[2]. While the Regional Development Act states that 

"spatial development planning of the territory comprises a system of normative 
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documents aimed at simultaneous integration into the European space, development of a 

balanced polycentric network and integrated urban regeneration and development, 

territorial connectivity and access to public and private services, sustainable development 

and preserved natural and cultural heritage, improving the status of specific territories 

with unfavorable socio-economic, geographic and demographic characteristics, 

investment promotion, competitiveness and innovation, implementation of territorial 

integration of border areas and transnational level, making it possible to reduce disaster 

risk in endangered areas. "[3]. In Bulgaria, the preparation of the Spatial Development 

Concept was launched in 2011, but covers the period from 2013 to 2025. , while Greece 

has its strategy already in 2002, Slovenia in 2004, Czech Republic in 2006, and Romania 

in 2008. , which provides opportunities for country experts to explore the experiences of 

some countries and take advantage of good practices in spatial planning. Despite the 

possibility to learn from foreign experience in spatial planning in the developed 

methodological guides, the necessary clarity is not provided for the use of coordination, 

coordination and integration mechanisms with the available planning documents, but only 

provide partial guidance to ensure coherence with sectoral policies in the country that 

shows that our country is lagging behind in implementing spatial planning in comparison 

with other member states. This fact is complemented by the lack of coordinated efforts to 

pursue a regional and spatial development policy that unites the scattered efforts between 

public sector institutions, the private sector and civil society to build and implement 

spatial planning and development policies across the country. "The long delay in 

designing and adopting the National Spatial Development Concept, the lack of a vertical 

and horizontal connection between planning tools, including those for regional 

development, raises the question of the cost of transition in territorial development and 

the objective assessment of the current state of planning Bulgaria in the context of the 

social, demographic, economic and political crisis of recent years. We should not forget 

two of the main issues that planning must overcome - the possibility of a more intense 

change in the culture of understanding the territory, respectively of planning, and the 

related cognitive dimension, in order to overcome and avoid "unsustainable "Legal and 

technical practices" [4]. 

Table 1: Directions of Europeanization and Policy Transfer 

Europeanization 

direction 

Policy Transfer 

dimensions General type of Transfer 

Vertical: Bottom-up 

(Uploading process)/Soft Uploading 

Voluntary 

(by consent) Soft Transfer 

Vertical: Top-down 

(Downloading process )/Hard Downloading 

Coercive 

Hard Transfer 

Horizontal  

(Cross loading process)/Soft Horizontal 

Unilateral  

(intergovernmental learning and sharing) Soft Transfer 

Source: Simeonova, V., 2017 

The following table [5] presents the policy transfer, which may be "top-down" or 

"bottom-up", as well as horizontal or combined. The directions in the process of 

Europeanization can be identified as soft and hard adaptation mechanisms, i.e. The 

European Union is working with a mix of "violent" and "voluntary" approaches to 

Europeanization of policies according to which the political transfer is less often (vertical) 

but more voluntary (vertical and horizontal). In general, vertical transfer can also be an 

expression of voluntary admission (voluntary "removal") or voluntary transfer of the 

European Union - the generated discourse, concepts and principles of spatial planning at 
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national (or local) level. Therefore, reporting on the vertical top-transfer transfer, but on 

the initiative of the local / national actors ("below"), by "overcoming" the conceptual 

framework for spatial planning by the European Union, documents of advisory nature 

allow for analysis and discussion in the evolution of internal spatial thinking [5]. 

The implementation of spatial planning tools, including the use of integrated plans, is 

conditioned by the existence of political and economic (non) stability in the country, 

resulting in a process of discrimination against urban areas, resulting in integrated urban 

plans reconstruction and development three areas of intervention and intervention. In 

addition, small municipalities and cities are clearly aware of the lack of administrative 

capacity due to the lack of a culture of planning and the lack of funding for the preparation 

and implementation of plans at local / regional level.  

 

POLICY ORIENTATIONS ARE TERRITORIAL  

COHESION AND REGIONAL DEVELOPMENT 

To set up an opportunity to identify successful socio-economic development approaches 

it is necessary to plan specific guidelines and make recommendations on European policy 

and related legislation. Significant differences are observed in land-use decision-making 

processes that result from the application of different models and the construction of 

specific legal, constitutional and administrative frameworks to outline the trends and 

consequences of spatial development of the territory as well as to differentiate its 

management and planning. This necessitates the harmonization of the European and 

Bulgarian legislation in the sphere of spatial planning and the elaboration of plans and 

strategies for balanced sustainable development. 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. In general, it can 

be determined that the European Union's regional policy is an investment policy as it 

supports the creation of new jobs, aims at improving the competitiveness of regional 

enterprises, striving to achieve regional economic growth, with considerable efforts to 

improve the quality of life in the different regions of the European Union and, last but not 

least, regional policy aims at achieving a sustainable balanced development of regions. It 

is precisely in pursuit of these objectives that the European Union's investment activity is 

based on the implementation of the Europe 2020 Strategy [6]. The main focus of the 

regional development policy of the regions in the European Union is the achievement of 

harmonious territorial development, which is in fact an essential element in the 

development of integrated management plans for the regions of the European Union. In 

this context, integrated management plans are seen as a system of interrelated projects 

and policies aimed at permanently improving the economic, material, social and 

environmental situation of a given city or region. As through the integration process, the 

aim is to achieve the sustainability and efficiency of all activities considered in their 

interconnection, i.e. the integrated plan should identify the prospective development and 

relationships between all systems and their elements that affect the quality of the 

environment and the population in the regions. Integrated Urban Reconstruction and 

Development Plans are a necessary prerequisite for enhancing the efficiency of absorption 

of the EU Structural Funds, on the other hand it is intended to attract investment to 

accelerate regional economic growth while enhancing the planning and development 

process the urban environment and the creation of smart cities. Thus, the European 

guidelines for the spatial and urban structure of the countries and the planning regions are 
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gradually emerging, which is reflected in the development of national spatial 

development concepts to ensure the sustainability of the urban network and to build a 

quality urban environment that meets the needs of the population , which inhabits it. 

 

USE OF THE TARGET INVESTMENT PROGRAM IN SPATIAL PLANNING 

TO OVERCOME THE ECONOMIC BACKWARDNESS OF THE REGIONS 

Reconsideration and use of the targeted investment program will create an opportunity to 

overcome the economic backwardness, attract investment and increase employment in 

the different territorial units in the country. The implementation and implementation of a 

Targeted Investment Program must be carried out simultaneously with the 

implementation of the strategic goals set for the stimulation of the socio-economic 

development of the underdeveloped regions of the country, using the possibilities for 

absorption of funds from the European Social and Structural Funds. One of the important 

tasks of the targeted investment program should be to achieve a real impact on the 

economy of the lagging regions in the long run, to support the development of human 

capital and, at the same time, to create the conditions for more effective territorial 

coordination of investment in the regions. For this reason, it is imperative that the targeted 

investment program includes a package of measures such as reduced tax rates for firms 

opening new jobs in the underdeveloped region, to be creating the opportunities to 

subsidize 50% of the value of interest rates on investment loans, as well as providing the 

opportunity for the renting of land and buildings in industrial areas/parks/ of enterprises 

operating on the territory of the underdeveloped region. In order to have a lasting and 

visible effect, it is vital to adopt such an approach of creating an economically attractive 

area through targeted state action and by applying a package of business preferences by 

the local administrative structures, which must be guaranteed for a period last - minimum 

10 years.[7]Naturally, significant efforts should be made by state institutions to provide 

opportunities for qualifications and re-qualification of the population, especially in 

backward areas, where „unfortunately, the collaboration between the educational 

institutions and the private sector is far from satisfactory. The appropriate link between 

theory and practice has not been established yet. Many employers are not satisfied with 

the practical skills that the graduates have. It is especially important to increase 

investment in human capital with the state employers, local authorities and regional 

communities sharing the burden without ruling out individual responsibility. Concrete 

tools for implementing the policy of continuing vocational training and life-long learning 

could be: the establishment of sectoral funds for improving the qualification of the 

employed and setting up individual training accounts [8]“.  

 

CONCLUSION 

The implementation of European policies and instruments for spatial planning and 

regional sustainable development help regions and local communities to tackle the socio-

economic problems that exist in them. In addition, spatial planning provides the 

opportunity to achieve regional economic growth, thus fulfilling the tasks set to achieve 

the objectives of the European Resource Efficiency Initiative set out in Europe. 

Additionally, public awareness on the protection and management of spatial development 

should be further enhanced by working in a coordinated and joint European Union 

context. The results show that there are countries in the various regions of the world who 

demonstrate good practices with regard to the use of information and communication 
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technologies to provide services and to create citizens' ownership of the decision-making 

processes. An important trend in recent years has been the development of people-driven 

services, which simultaneously reflect the needs of people and have been suggested by 

them. On the other hand, disparities between countries also lie in the lack of access to 

technology, the high poverty and disadvantages of significant population groups in 

individual countries that we can relate to preventing people from benefiting from the 

benefits of information and communication technologies and management [9]. In our 

country, attempts have been made to curb the demographic decline of the nation, as the 

main strategic objective is to slow the pace of reduction in the number of the population 

with a view to achieving a trend of stabilization in the long term and of ensuring high 

quality of human capital [10] Particular attention should be paid to the demographic factor 

in the shaping of social and economic development programs and the implementation of 

regional economic and social policies. [11] 
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ABSTRACT 

Non-relational (NoSQL) databases  have gained popularity in the recent years, especially 

in Web applications, where semi-structured data formats (e.g., JSON, XML) that used 

widely to store data on the Web are more suitable to be managed by NoSQL database 

management systems. Web mapping software (OpenLayers, Leaflet, MapServer, 

GeoServer, etc.) implement geospatial extensions of such data formats, for example 

GeoJSON that is a standardized JSON document type, which can be used to represent 

simple geographical features alongside with their non-spatial attributes. In such a context, 

different relational database management system (RDBMS) vendors implemented JSON 

support in their software to provide greater flexibility for used relational database models. 

In this paper, a processing performance of semi-structured geospatial data in different 

databases management systems (DBMS) is analyzed. The analysis is performed on the 

example of GeoJSON datatype for different NoSQL DBMSs categories (MongoDB, 

Cassandra, CouchDB and Neo4J), in parallel with analysis of the PostgreSQL which is 

RDBMS with JSON processing capabilities. The results are presented for GeoJSON 

writing latency, geospatial querying based on location with and without spatial indexing, 

and querying based on attributes alongside with querying based on location. The 

conclusions can be used to support content-based estimations of the demands to the 

DBMS and its restrictions at the database design stage. 

The results of the analysis show that in writing latency parameter MongoDB and 

CouchDB demonstrate the highest results. Additionally, the results demonstrated that 

organizing of the geoJSON data in a materialized view in PostgreSQL shows fastest 

results for both location querying and location combined with attributes querying, but it 

requires to use 23% more of storage size. Both MongoDB and Cassandra returned fast 

results without any additional disk space. Finally, when using geospatial index (supported 

only in MongoDB and PostgreSQL), PostgreSQL reading latency is reduced by a factor 

of 10% when querying geospatial location using the spatial indexes, while MongoDB 

shows no significant advantage of spatial index use. 

 

Keywords: Geospatial Databases, NoSQL, RDBMS, GeoJSON 

 

INTRODUCTION 

Implementation of Web 2.0 has popularized semi-structured data types (e.g., JSON and 

XML). JSON (JavaScript Object Notation) is widely spread being a common standard for 

many applications on the Web. GeoJSON is a JSON document type that has keys 
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contained geospatial data. GeoJSON format is very common in Web mapping 

applications.  Such a popularity of semi-structured data encouraged traditional relational 

databases management systems vendors to include JSON and GeoJSON to its supported 

types [14].   

NoSQL databases was designed to overcome the problem of unstructured and semi-

structured data storage and retrieve, presented in traditional relational database. NoSQL 

databases have very simple data model and are schema-free (i.e., the data is not stored 

using fixed table schemas as in relational databases) [11]. As NoSQL databases started to 

gain popularity in last decade, some of NoSQL databases started also to support 

geospatial data analysis. Most of NoSQL databases support only point-geometry and 

geospatial distance when providing data queries. 

 

DATABASE ARCHITECTURES 

The domain of database management systems has been diversified over the recent years, 

due to the new database architectures were emerged. While relational databases are 

prevalent in the majority of use cases, unstructured data calls for new approaches [13]. 

Some DBMSs cannot be assigned solely to a single architecture type, while these DBMSs 

may provide features specific for other groups. However, differentiation of DBMS 

architectures is useful to understand spectrum of data base facilities and applications. 

RDBMS: Relational databases currently are the most widespread type of databases, with 

well-known DBMS PostgreSQL as an example. In the relational databases model data 

are stored in tables with relations in a mathematical sense.  Each relational database model 

implements an n-ary relation, by specifying n columns each of that stores a certain type 

of data for all entries. Columns provide scheme of the table. The data inside the table are 

stored as row entries in form of n-tuples. This design approach makes relational databases 

adaptable to many application domains. It allows to define certain columns as unique key 

values and to create references between relations. If utilized correctly, this reduces 

redundancy of data [3]. 

A huge advantage of relational database model over other models, is the support of ACID 

transactions which are a set of conditions to solve concurrency and reaction to failures. A 

database is being ACID compliant, by fulfilling the following principles [4]: 

- Atomicity: transactions are considered as a single unit; 

- Consistency: results are consistent database states; 

- Isolation: no side-effects among parallel transactions; 

- Durability: their results are persistent. 

ACID is necessary if a series of critical changes is made that can only be allowed to 

complete fully or have no effect at all. While transactions are no inherent attribute of 

relational databases, it usually distinguishes them from newer approaches to data storage. 

Whether or not transactions are needed is subject of the application domain. 

NoSQL databases: Although relational databases are the most common type of databases 

and adaptable to many scenarios, not all data models fit well with a relational schema. 

Relational databases enforce a schema that has to be changed due to redesigns in the 

underlying application. In addition, the support of ACID transactions to ensure data 

consistency, becomes sometimes unnecessary and critical in contexts of big amount of 

data handling. This has become an issue for online services over the recent years, which 

need database systems that can be distributed [9]. 

NoSQL databases solve these problems with different approaches to data organization. 

The term NoSQL does not describe a specific group of databases, instead it is a umbrella 
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term for systems that break the classic relational approach. Without the relational basis, 

NoSQL databases do not provide a common query language. In order to improve the 

scalability, many NoSQL databases abandoned ACID transactions [7]. Subsequently, the 

most important types of NoSQL databases are described below. 

Key-value stores: Key-value databases are the simplest category of NoSQL databases. 

The key-value category could be considered as the first emerging type of the NoSQL 

databases. Even though the key-value vendors build DBMSs in different ways, they have 

many common features. A HashMap is a simple data structure which can hold a set of 

key-value pairs and they all store data as maps. The HashMap concept was inspired by 

Amazon in their DynamoDB storage model [6]. The APIs of such databases offer the 

match query options. A match query extracts the value associated with a certain key, such 

as: 

- Get (key) – extracts the value given a key; 

- Put (key, value) – creates or updates the value given its key; 

- Delete (key) – removes the key and its associated value. 
The simplicity of the available actions is the reason why they are easy to scale and 

generally have great performance. The aggregates of keys can be stored into one single 

bucket which is a namespace for keys. However, this approach increases the chance of 

key conflicts [6]. 

Document-Oriented Databases: IBM introduced first document-oriented databases 

through its Lotus Notes database. The database is basically built on key-value data store 

where the value is a document, while the document is a collection of other key-value 

collections. Oppositely to the document-oriented database, key-value stores store only 

scalar values and cannot embed an object into another object. A document can be 

addressed by unique URL and have to be readable through the application programming 

interface (API) of the DBMS. Usually documents are stored in Web-compatible formats 

(JSON, XML, Binary JavaScript Object Notation –  BSON). Documents can also contain 

attachments, which makes document stores useful for content management. Additionally, 

the document is usually structured and DBMS-readable. An advantage of the document-

oriented database is that querying is possible either by the key or by the fields of the value 

[8]. 

The document-oriented databases are the most wide-spread type of the databases because 

they are more suitable for low latency with high performance. Unfortunately, these 

databases are not suitable when multi-document transactions, or authentication, or 

complex joins across collections, or finally extreme compression are needed. Also, 

document-oriented databases have a lack of complex security (user roles, document level 

security), and support ACID transactions only at the document level [15]. Examples of 

document-oriented databases are the MongoDB, CouchDB, Couchbase, DjonDB. 

Column-Oriented Databases: This type of NoSQL databases is based on Google’s 

BigTable model, consequently these databases are also referred to as BigTable clones. 

These databases are built to store and process very large data amounts. The database in 

this case is also a form of key-value pairs, but storage is organized in a semi-schematized 

and hierarchical pattern. BigTable is a map that is stored in sparse, distributed, persistent 

and multi-dimensional way. The map is indexed using row-keys, column-keys and 

timestamps. Each value in the map is an un-interpreted array of bytes [5]. The BigTable 

model later influenced the Cassandra, Hypertable, and HBase column-oriented databases. 

Graph databases: The Relational databases are not designed to effectively process 

hierarchical or graph data. RDBMSs in such a case require many one-to-many and many-
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to-many relationships, which can’t be modelled efficiently in a relational database. Graph 

databases are designed to represent data while the relationships are paramount, as these 

databases are ideal for capturing any data consisting of complex relationships such as 

social networks or product preferences. In other words, this type become best suited when 

the application has datasets with complex interconnections and do not offer support for 

ad-hoc queries [16]. Therefore, graph databases are the best choice for applications that 

need fast and extensive reference following, especially when data fits in memory [10].   

In graph databases, entities are represented as nodes and relationships between them as 

edges. Nodes and edges can have attributes. These databases focus more on the 

relationships between entities than on the entities themselves. Edges can be added or 

removed at any time allowing one-to-many and many-to-many relationships to be 

expressed easily and avoiding anything like an intermediate relationship table needed in 

a relational database to accommodate many-to-many joins [16]. Neo4J is an example for 

graph database. 

 

SELECTION OF DBMS AND THEIR GEOSPATIAL CAPABILITIES 

The DBMSs for testing are selected basing on their popularity in each category.  

PostgreSQL with PostGIS extension is the most popular for querying geospatial data in 

the RDBMS category [1]. MongoDB and CouchDB are the most popular among 

document–oriented databases, while Cassandra and Neo4J are the most widespread 

among column–oriented and graph databases, accordingly to the Popularity Ranking of 

Database Management Systems (http://db-engines.com/en/ranking).  

The spatial capabilities within PostgreSQL come from the PostGIS extension. PostGIS is 

the most complete implementation of the Simple Features (officially Simple Feature 

Access), which is an Open Geospatial Consortium (OGC) standard. Great number of GIS 

software (such as ArcMap, ArcGIS Server, QGIS, Grass, and GeoServer and many 

others) support PostGIS. ESRI deploys PostgreSQL with its GeoEvent Server product 

and recommends the use of PostgreSQL as the back-end for the temporal storage [12]. 

MongoDB supports geospatial querying in JSON documents for all sets of shapes (i.e., 

points, lines and polygons) and querying distances, intersections, within object and 

nearest object queries. MongoDB also supports geospatial indexing – 2d and 2dsphere 

indexing (https://docs.mongodb.com/manua). 

CouchDB has third-party extension called GeoCouch that supports some geospatial 

capabilities (in fact, weak capabilities), and supports indirect spatial indexing 

implemented using GeoHash software to generate hash values and B-tree data model to 

store hash values as keys 

(https://developer.couchbase.com/documentation/server/5.0/fts/fts-geospatialqueries 

.html#geospatial_queries__introduction-to-geospatial-querying). 

Cassandra has geospatial functions for points and polylines, including intersection, within 

check, disjoint check and containing queries (https://docs.datastax.com/en/ 

datastax_enterprise/5.0/datastax_enterprise/srch/queriesSpatial.html). Cassandra also 

supports geospatial indexing, but it is not a build-in function. Indexing could be enabled 

using third-party extensions [2]. 

Neo4j supports geospatial functions using programming in Java. Neo4j supports point-

type geometry, and distance queries as a build-in function 

(https://neo4j.com/docs/developer-manual/current/cypher/functions/spatial). 
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DBMS PERFORMANCE ANALYSIS  

The performance analysis was done using a single node computer with 12 GB RAM, Intel 

Core i7-6500u processor with 2.59 GHz clock speed, 64-bit Windows 10 operating 

system, solid state hard drive. The analysis was done on PostgreSQL 10.4 with PostGIS 

extension 2.4.2, MongoDB version 4.0.2., Neo4j 3.4.7, Cassandra 3.0.9 and Couchbase 

2.2.0.  

The dataset used for analysis incorporated points of interest in USA collected from 

OpenStreetMap (OSM). OpenStreetMap is an open access map and Web service, which 

provides maps for large areas all over the world. All features in the dataset are represented 

as points and have properties. The data are saved in the databases using GeoJSON file 

format. GeoJSON is an JSON-based open standard and format designed for representing 

simple geographical features, alongside with their non-spatial attributes. The dataset has 

around 13 million records and occupies almost 3.5 gigabytes of disk storage. 

The GeoJSON files has the following structure: 

 

{"id": integer, "type": "Feature", "geometry": {"type": "Point", "coordinates": (X, Y)}, 

"properties": {"code": integer, "name": string, "type": string, "address": string}} 

 

The performance analysis was built upon the testing of queries most common for desktop 

GIS and Web-GIS (i.e., selection by attribute, selection based on location within a 

distance to specific coordinates, and combination of both selections). Additionally, since 

the application of the database (in the context of our studies) is to save the data mining 

results when obtained from social media, a performance analysis for inserting records was 

provided.  Therefore, four queries where selected for testing. 

Firs query – Q1 is conducted to analyse the performance of writing latency of geoJSON 

document in the database. The second query – Q2 tests geospatial querying without 

geospatial indexing. Q2 results is the time conducted to return the points within a distance 

from a certain point. The third query – Q3 is the same to Q2, but conducted in the 

databases with support geospatial indexing (i.e., MongoDB and PostgreSQL). The forth 

query – Q4 tests selection using a complex selection based on location within a certain 

distance and on attribute selection. 

 

 
Figure 1. Inserting latency for GeoJSON records in Couchbase, MongoDB and Cassandra 
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Figure 2. Inserting latency for GeoJSON records in PosgreSQL and Neo4J 

Document-oriented (MongoDB and CouchBase) NoSQL databases returned the best 

writing latency for GeoJSON, this can be attributed to the nature of database which 

supports originally JSON data type. Neo4J scored the lowest writing results; this can be 

attributed to the type of the database, which is graph database. Graph databases store 

relations as separate objects, which in theory should return faster results but at cost of 

slower writing.  

Q2 tests selecting points within a certain distance from a specific point. While not all 

databases support spatial indexes, all of the selected databases support spatial functions 

(except for Cassandra, where spatial function is processed in Python to obtain results). 

The materialized view in PostgreSQL returns the best results for Q2, while processing the 

JSONB data in PostgreSQL database returns the worst results. This could be attributed to 

PostgreSQL does not process the JSONB data directly. JSONB is stored as character type 

and needed to be parsed every time when querying the data.  

Q3 repeated the same query as Q2 but with applying spatial indexes. The results for Q3 

are the same as the previous query, moreover the spatial index did not significantly 

improve the read latency. 

 

 
Figure 3. Reading latency Q2 for MongoDB, Cassandra and PostgreSQL (materialized view) 
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Figure 4. Reading latency Q2 for CouchBase, Neo4J and PostgreSQL (JSONB) 

 
Figure 5. Reading latency for Q3 using for MongoDB and PostgreSQL (JSONB, materialized view) 

Finally, the Q4 tests both selections, selection within a certain distance and attributes 

selection. Databases performance in Q4 was similar to the Q2 in the order of analyzing 

the data. 

 

 
Figure 6. Reading latency for Q4 using for MongoDB, Cassandra and PostgreSQL  

(JSONB, materialized view) 
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Figure 7. Reading latency for Q4 using for Couchbase and Neo4J 

CONCLUSION AND FUTURE WORK 

Results show  that analysis of the data in materialized view in PostgreSQL returns the 

fastest results when querying, while direct analysis of JSONB data in PostgreSQL is 

performed significantly worse. Even though, materialized view performs better than other 

databases, a drawback of using a materialized view is a requirement of more disk space 

(in this case, 23% more). Moreover, PostgreSQL performs slower than other databases 

when writing JSON documents. Both Cassandra and MongoDB perform well when both 

reading and writing JSON records, while Neo4J and Couchbase perform worse than the 

other databases. 

Since all of the performance analysis done on a single node, a more analysis should be 

done for the multiple nodes. Moreover, more analysis should be done to explore the 

performance of database management systems performance for other semi-structured 

datatypes such as XML. 
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ABSTRACT 

Creating opportunities for the development of cities and regions in the European Union 

goes through the structuring and building of a regional policy that combines intelligent 

urban and regional planning, leading to an increase in economic growth in the regions 

and the quality of life by planning strategic investments in underdeveloped regions to 

reach the levels of socio-economic development of the leading regions of the European 

Union. This study aims to investigate and analyze the specifics, practices, normative and 

methodological prerequisites and limitations in the formation of effective regional policy 

as a means of achieving balanced economic growth based on the policy of building smart 

cities of the future. This process requires a review of the development of regional planning 

and its impact on smart urban development. In addition, the key models for smart urban 

development should be identified by exploring good practices, and this requires research 

and critical analysis of regulatory and strategic documents relating to regional policy in 

the European Union. The development of regional policy in the European Union should 

focus not only on a limited number of key investment priorities, but also on the objectives, 

the resources available and the resources needed to measure the progress of individual 

regions and smart cities of the future. 

 

Keywords: smart cities, regional planning, regional development, socio-economic 

development, spatial planning 

 

INTRODUCTION 

Creating opportunities for urban and regional development in the European Union goes 

through the discussion of cohesion issues, which provide an opportunity to discuss the 

shape of the future cohesion policy, which also goes through the implementation of a 

simplified, timely and cost-effective regional policy that encourages more reforms in the 

Member States in the European Union. In order to increase regional economic growth 

and quality of life, it is necessary, in addition to planning strategic investments in 

underdeveloped regions, to seek more incentives and to pursue a policy of reducing 

sanctions. One of the main tasks facing modern regional policy is to create opportunities 

for all European citizens in the coming decades, regardless of where they live, to have 

equal opportunities and at the same time to be given concrete benefits by the European 

Union, which is complemented by its concept of a strategic investment policy that should 

cover all regions and cities in the European Union in order to promote regional economic 

growth and improve the quality of life of citizens in the different regions. The 

development of smart cities and the convergence in the development of the regions also 

goes through the examination of the macro-regional strategy at European Union level, 

which outlines the political framework in which the countries located in the same region 
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find solutions to the problems that have arisen, while at the same time using the common 

your potential to solve the current problems they face. By using a strategic approach, 

cooperation can be strengthened and new effective policies based on the establishment of 

an appropriate partnership can be developed, while creating an adequate mechanism for 

enhancing cooperation between the regions. Naturally, due attention should also be paid 

to improving the coordination of actions with regard to relevant regional policies and their 

sources of funding, and an important place in this process is the implementation of 

integrated development strategies for the regions that will have an impact on the 

development of smart cities. This requires increasing investment in innovation, improving 

infrastructure development in the regions, creating opportunities for attracting highly 

qualified labor to prospective cities for smart cities. At the same time, there must be a 

process of creating the increasingly attractive conditions for business development in 

lagging regions, which requires the implementation of regional policies to connect 

businesses, research centers and specialized business services in all regions in order to 

achieve a regional smart economic growth. 

The concentration of consumers, workers and businesses in a place or area, together with 

the formal and informal institutions that are found in cities, makes urban areas more than 

just centres of population. They are the centres of activity of all kinds, and in particular 

economic activity. Sixty-seven per cent of Europe’s GDP is generated in metropolitan 

regions, while their population represents only fifty-nine per cent of the total European 

population. A comparison of European cities’ economic performance indicates that the 

major cities are doing better than the rest, [1] and capitals and larger metropolitan regions 

have performed better during the economic crisis than smaller metropolitan and non-

metropolitan regions [2]. Small and medium-sized cities, however, form the backbone of 

Europe's territory and have an important role to play for territorial development and 

cohesion. [3] 

 

IN INFLUENCE OF STRATEGIC SPATIAL PLANNING  

AS AN OPPORTUNITY FOR THE DEVELOPMENT  

OF SMART CITIES AND REGIONS IN THE EUROPEAN UNION 

The development of an effective regional policy aimed at the development of smart cities 

goes through the use of strategic spatial planning as an opportunity to implement a policy 

of convergence of the regions and overcoming their differences. The use of strategic 

spatial planning presupposes the systematization of the main features of strategic spatial 

planning, for which we will first have to identify and measure the individual spaces that 

are being planned. Under a functional urban area, we must understand "a distinct 

geographic space suitable for comparison between the economic development of 

individual urban territories" [4]. This distinctive space is characterized by the possibility 

for businesses to have a wide range of built-in infrastructure and services such as 

telecommunication services, retail outlets and skilled labor, as well as educational 

institutions and research centers. Or, with regard to business entities under a functional 

urban area, a distinctive space must be understood in which economic entities can 

function effectively. Here is where we should also mention the objectives of spatial 

planning, namely to promote territorial cohesion through more balanced economic and 

social development of the regions, as well as improving the competitiveness of individual 

territorial units. At the same time, it is necessary to encourage the development and 

improvement of the relationship between town and country by promoting a more balanced 

accessibility and access to information and knowledge as well as reducing environmental 
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damage as a result of anthropogenic action. In addition, spatial planning should also aim 

at improving and preserving natural resources and natural heritage, improving cultural 

heritage, developing energy resources, promoting the development of high-quality, 

sustainable tourism. In a UN report of 2008. spatial planning is defined as a "public sector 

function that affects the spatial distribution of activities and aims at creating a rational 

territorial organization of the use of natural resources and links to achieve balanced 

development and environmental protection and achieving specific social and economic 

objectives "[5]. Spatial planning involves the introduction of measures to coordinate and 

improve the geographical impacts of identified sectoral policies, which seeks to achieve 

a balanced distribution of economic development within a given territory, and therefore 

we can regard spatial planning as an important lever to promote sustainable development 

and the search for opportunities to improve the quality of life of the population in 

individual populated areas. Regarding the development of the territory and the formation 

of specific local and national policies, we can consider spatial planning simultaneously 

as a mechanism for regulating and developing the space / territory. In this connection, 

from the point of view of the public sector, mechanisms are created for the enforcement 

of regulations by the central government, both at local and regional level, when approving 

certain activities through planning for territorial development. Spatial planning, on the 

other hand, is also a development mechanism, as central and local authorities have to 

develop and develop tools for the development of the territory in order to create the 

opportunity to provide more services to businesses and the population, new and the 

renewal of existing infrastructure, the creation of guidelines for the development of the 

urban environment, the protection of national resources and, last but not least, the creation 

of incentives for business investment expanding production activities and hiring a 

workforce.  

One of the main objectives of spatial planning and the definition of regional development 

policy for the individual region should be to promote innovation, knowledge and research. 

Particular importance for the development and construction of a spatial model will be 

where the efforts of the administrative structures are aimed at promoting investment in 

intangible assets and human capital in order to maximize efficiency in the use and 

deployment of new and existing technologies in space modeling. In this respect, outside 

the boundaries of regional policy-making, support for entrepreneurship and the 

development of industrial sectors comes about, which can be achieved through specific 

actions and measures in education policies, the development of the internal market, 

improvement of the financial services offered and tax relief politics. The need for 

effective spatial planning is one of the main reasons for avoiding duplication of efforts 

and actions on the part of ministries, trade companies, municipalities and private 

individuals. Characterizing spatial planning as a public sector activity that takes place at 

all levels of governance, we must undoubtedly look at the cross-sectoral nature of spatial 

planning and its importance for the development of the territory. As at the national level, 

the responsibility for the development of framework policies lies with the government of 

the country that initiates and guides the overall decision-making process, as well as the 

creation of conditions for exploitation and the implementation of effective planning at 

regional and local level. Here, we should also note the main tasks at the national level, 

namely the creation of an effective framework, legislation, coordination with other 

sectors and between regions, monitoring the implementation of national guidelines and 

principles at regional and local level as well as identification of problems in the 

implementation of spatial planning and implementation of regional development plans of 



Cartography, Gis & Spatial Planning 

554 

individual territorial units. It is the responsibility of national (central) authorities to assist 

regional authorities in implementing the defined national development guidelines by 

building capacity in terms of professional experience and political leadership. 

 

REGIONAL PLANNING AND ITS IMPACT  

ON SMART URBAN DEVELOPMENT. 

The concept of achieving smart urban development over recent years has had a strong 

impact on the upgrading of urban strategies in both large and small cities. The common 

understanding of the concept of a "smart city" is based on the development and 

implementation of a regional strategy that incorporates modern factors of urban 

production into a common framework that pays particular attention to information and 

communication technologies as a means of permanently resolving growing problems in 

urban areas. The need to cope with rising urban problems obliges local authorities, 

regional companies, non-profit organizations and the citizens themselves to adopt the 

concept and development of the idea of a smart city that creates better living conditions 

and protection of the environment through the use of information and communication 

technologies.  

This society's drive to achieve smart urban development is clearly seen in the 

development of public government decisions and the development of projects to develop 

cities as smart. An important place in the definition of regional development policy for 

cities and regions is the specific definition of the concept of a smart city that includes all 

aspects of urban life, starting with the development of modern forms of tourism and trade 

and the improvement of industrial production and the upgrading of agriculture have led 

to the building of modern logistic relations. The development of a smart city program 

affects the appearance of all urban infrastructures, starting from public and private 

buildings, and modernizing factories and transport facilities. The planning and 

development of smart cities requires the use of a strong information and communication 

infrastructure that should support knowledge management in the urban context and ensure 

the sustainability of cities' development. Too much relies on the use of modern 

technologies to improve the quality of life in urban areas and to reduce pollution and 

energy consumption, but as if the expectations regarding the role of information 

technology are excessive, as the use of modern technologies is certainly the main element 

in the construction of an smart city, but the human contribution must also be forgotten in 

order to realize the intelligent actions in the everyday lives of the people who live, study, 

work in the city or visit the city for one or several days for work or tourism. It is definitely 

necessary to discuss in parallel the development of the smart city with the improvement 

of education, as man, modern technologies and building a strategic vision for 

development are the main components in the implementation of a plan for the 

construction of a smart city. A smart city is a well-developed city, which is the result of 

combining several aspects, not only technical but also human, based on independent and 

independent citizens. The main assessment indicators should address both the social and 

human capital presented by the level of education development, the general level of the 

acquired qualification of the local population and, of course, the perception of the concept 

of lifelong learning, which should include the participation of citizens in public life in 

decision-making on the planning and development of the territory they inhabit. 
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MAIN ASPECTS, WHICH CHARACTERIZING THE SMART CITY. 

In general, three key elements characterizing the development of the smart city can be 

presented, the first one being the achievement of efficiency, which means improving the 

city's ability to provide effective public and private services to both citizens and 

companies, non-profit organizations purpose. The second element is related to 

environmental considerations, which should take into account the growing impact that 

large cities have on the quality of the environment in heavily populated urban areas. One 

of the main goals in this context for smart cities is to prevent further environmental 

degradation by reducing energy consumption, limiting air and water pollution. The third 

element is based on the use of innovation, which means that a smart city must use all new 

and available technologies to improve the quality of its core components, provide better 

services and reduce its environmental impact due to which technology is perceived as a 

key element in the creation of a smart city. 

When linking regional policy to the development of smart cities, attention must also be 

paid to demographic dimensions of migration processes. Particular attention should be 

paid to the demographic factor in the shaping of social and economic development 

programs and the implementation of regional economic and social policies. [6] The 

demographic dimensions of migratory processes are based on the economic, social and 

historical characteristics of migration.  The specific manifestations of the spatial 

movement of the population and their cross-border mobility are highlighted in the 

contemporary reality, with the possibility to be considered as neutralizing migratory 

movements, i.e. migration processes need to be evaluated in the context of system 

analysis as complex systems influenced by the level of development. 

Migrations have an economic, political and demographic character and are determined by 

the individual's personal interests. The causes, directions and size of migrations are 

historically conditioned and develop within certain limits. Their forms and manifestations 

have a historical character. The change in political, social and economic conditions causes 

some forms of migration to disappear, and some forms adapt to them. Unemployment 

among immigrants no doubt has negative consequences as it raises social problems and 

threatens the internal security of each host country. The recent waves of emigration are 

predominantly formed by young and educated people, which exacerbates the 

deterioration of the fertile demographic contingent and the quality of human capital in the 

country. On the other hand, the immigration flow is largely formed by poorly qualified 

staff.  Migration monitoring must be tailored to the expected demographic effects.  There 

must be support for introducing an immigration policy based on an integrated approach 

to controlling, managing and anticipating migration processes.[7] As the social and 

economic development of our country, migratory processes that directly affect the 

existence of an underdeveloped population are important, which will in the future affect 

the imposition and implementation of policies for improvement of the pension insurance 

system. On the other hand, with the continuing aging trend of the population, we will also 

have a change in the structure of the workforce, by increasing the share of older workers, 

where labor change, education and health will also need to be changed. At some point, 

some of the employers will have to adapt jobs to the needs of the older workforce, and 

more flexible labor conditions on the labor market will have to be promoted. With the 

increase in the share of older workers, the state will need to make further efforts to realize 

modern and effective healthcare. In addition, the necessary social and medical services 

for the elderly will have to be provided, and as we know older people (and children) in 

terms of their physiology and chronic illnesses, they have a high need for medical care, 
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and this will has led to an increase in public health spending and a further increase in the 

social security burden for workers. With regional aging, we will see a change in the 

provision of public services to the population in each separate territorial unit. The trend 

of increasing demand for health services and long-term care is observed after the age of 

65. Research shows that this trend continues to about 75 years, and then there is a decline 

in demand [8]. It is precisely in relation to the rational reception of the negative 

demographic transformations of the societies of the European Union that the essential key 

will be the speed and the skills of each of the European countries to apply an integrated 

approach while mobilizing their economic, human, administrative and financial resources 

to develop and implementation of related policies. [9]  

 

CONCLUSION 

The construction of a smart city should provide the opportunity to solve the many public 

problems that arise through the implementation of solutions that are based on the latest 

technologies and are at the same time the product of the established partnerships between 

citizens, academic organizations, businesses, municipalities and the state administration 

i.e. between all interested parties. Normally, for the construction of an smart city it is 

necessary to consider it in the following six areas, namely economic development, 

mobility, environment, lifestyle, people and urban governance. Naturally, one of the most 

important elements is investment in people, which is why significant efforts should be 

made by state institutions to provide opportunities for qualifications and re-qualification 

of the population, especially in backward areas, where „unfortunately, the collaboration 

between the educational institutions and the private sector is far from satisfactory. The 

appropriate link between theory and practice has not been established yet. Many 

employers are not satisfied with the practical skills that the graduates have. It is especially 

important to increase investment in human capital with the state employers, local 

authorities and regional communities sharing the burden without ruling out individual 

responsibility. Concrete tools for implementing the policy of continuing vocational 

training and life-long learning could be: the establishment of sectoral funds for improving 

the qualification of the employed and setting up individual training accounts [10]“. In a 

constantly globalizing and dynamically changing world, with intensive ongoing 

integration processes for the socio-economic development of individual regions, it is 

necessary to increase foreign direct investment, which can be achieved by creating better 

conditions for attracting international companies And on the other hand by improving the 

administrative service of the population and the business. This will create a practical 

opportunity to attract "multinational companies doing business in different regions of the 

world", thus being able to "prevent the risk of doing business in just one geographic 

market" [11]. Managing multinational companies has "different company structures - 

production structures, geographic structure and functional structure," with most 

"multinational companies having a geographic organizational structure at their disposal," 

which means working with people from "different cultures, religions and Economies ", 

which, on the other hand, affects companies as a" development-inhibiting effect "[11]. 

Naturally, international companies are interested in the "spatial behavior of their clients," 

and the effective international manager must carefully "recognize and assess the potential 

differences in culture, economy, politics and ideology," as a common problem is "not 

understanding the individual Culture, language and ethnic characteristics and peculiarities 

of the population of the countries in the world ", and here, very often from the point of 

view of economic subjects, arises the question of the understanding of the" different 
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culture As an opportunity for the establishment of good business relations "[11]. This also 

requires attention to risk management, which can be seen as a "common process of 

undertaking the necessary steps to build a secure network in a production environment, 

providing specific policies and procedures that outline the basic needs and expectations 

Network security of the corporate structure of the organization "[12]. Scientifically-

practical interest will be the on going discussion on the topic of achieving greater 

efficiency and effectiveness of the different forms of interregional cooperation, whether 

it is the result of voluntary cooperative or compulsory interregional co-operation. The 

provision, or rather delegation of functions to joint interregional structures is supported 

by a variety of financial packages (mainly transfers and subsidies), but the lack of 

financial capacity places these structures in a dependent position vis-à-vis the central 

government. The only exceptions in the European context are in France and some German 

provinces where interregional structures have legally regulated systems for generating 

their own revenues through taxation, allowing them to have relative autonomy in 

implementing integration policies for local communities inhabiting the territorial 

structures of the interregional organization [13]. 
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ABSTRACT 

The Lower Danube River in Romania has been considerably modified in the second part 

of the 20th century, being altered by the construction of dams or other human activities on 

or around its floodplains, resulting in a minimization of its lateral connectivity. The aim 

of this paper is to identify potential spaces to create permanent wetlands and polders 

where water could be stored and controlled during extraordinary floods by using GIS 

techniques and methods. The importance of lateral connectivity is represented by the 

periodic interaction between the river and its floodplain, in which matter, organisms and 

nutrients are exchanged, being vital for a healthy ecosystem. The study site is a 60 km-

long section of the lower Danube, between the Oltenița (Danube river-km 430) and 

Călărași (Danube river-km 370), a sector affected by the recent extreme floods in 2006 

and 2010. Enhancing the lateral connectivity along the lower Danube would ensure an 

optimal floodplain ecosystem and would reduce the effects of flooding. 

 

Keywords: Danube, floodplain, lateral connectivity, ecosystem, restoration 

 

INTRODUCTION 

Floodplains are labeled as a low relief fluvial landform which are periodically flooded 

and are one of the most biodiverse and fertile ecosystems, but large river floodplains have 

been severely reduced due to the intense modifications brought by human activities 

especially throughout the 20th century [1]. The Danube floodplain is no different as it has 

been subjected to damming or to other human activities, therefore minimizing its lateral 

connectivity and causing a loss in its biodiversity. The construction of dams and dikes as 

well as the flood events produced in the lower Danube floodplain affected local 

communities not only economically but also culturally and in terms of the local 

infrastructure. The importance of lateral connectivity for a healthy floodplain ecosystem 

has been confirmed by many studies [2], [3], [4], [5], [6]. The lateral connectivity is 

associated with the periodic inundation of a floodplain, an important interaction between 

the river and its floodplain during high levels of waters. During this interaction, 

sediments, matter, organism and nutrients are exchanged, being crucial for an ecosystem. 

Reduced lateral connectivity lessens the typical habitat of floodplains [7]. Fluvial 

dynamics can change its connectivity [8], [9]. Connectivity is defined as the transfer of 

energy, matter and organisms through a hydrological landscape. Lateral connectivity is 

endangered by damming, river bank consolidation, river regularization etc. and they have 
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multiple impacts on floodplain vegetation, minimum runoff, drainage, fish spawning 

areas, and biota in general.  

The study area is a 60 km-long section of the lower Danube located in the southern part 

of Romania between the river-km 430 at Oltenița where the Argeș river flows into the 

Danube and river-km 370 near Călărași where the Danube splits into two branches, the 

Danube (main channel) and the Borcea branch (Figure 1). The first dike works were 

carried out in Romania at the end of the 19th century in Dobrogea and during the early 

1900’s the first dikes were built in the county of Călărași, part of our study area. In 1990 

around 81.4% of the Romanian Danube floodplain was dammed. Since then, only 5% of 

the floodplain was restored. 

 

 
Figure 1. Study area, between Oltenița and Călărași, Danube river 

The hydrological regime of the Danube presents periods with floods especially during 

Spring (from April to May), floods resulting from precipitations, snowmelt and the high 

flows from its tributaries [10], [11]. According to the National Administration “Romanian 

Waters”, the most catastrophic floods which occurred in the Romanian sector of the 

Danube were the ones from 2006 (March - May) and 2010 (June - July), both having a 

duration of 60 days and a frequency of 1%. Previous studies and measurements carried 

out in periods with high flows on the Danube indicate that from a historical point of view, 

the highest flows recorded were in 1940, 1942, 1970, 2006 and 2010 [12]. Floods affected 

the stability of dikes, eventually destroying some of them and flooding thousands of 

hectares. 

The actions resulting from human activities as well as from destructive natural 

phenomena leave a negative impact on the biodiversity of a river. The problem of the 

restoration of the Danube floodplain is a real priority, debates on this issue have taken 

place both in the governments of the countries through which the Danube passes, as well 

as in previous studies [13], [14], [15], [16]. Such a governmental action for the protection 

of the biodiversity in the Danube floodplain was formalized following the signing of an 

agreement between the Governments of Romania, Bulgaria, the Republic of Moldova and 
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Ukraine in 2000, by creating the “Lower Danube green corridor”. Other floodplain 

restoration projects were carried out by the World Wildlife Fund (WWF) in which they 

restored 5% (around 2000 hectares) of the potential areas for this purpose. An ecological 

restoration by creating such spaces helps new ecosystems develop and provides optimal 

conditions for aquatic flora and fauna and new spaces that can be used for tourism and 

recreational purposes [17]. 

The paper aims to identify potential spaces for creating permanent or semi-permanent 

wetlands as well as polders where water can be stored and controlled during an 

extraordinary flood discharge and which would have the ecosystemic functions of a 

wetland.  

 

METHODOLOGY 

The analysis carried out in the study used raster and vector open-source data such as the 

CORINE Land Cover 1990 and 2018 datasets, EU-DEM and Sentinel II images from 

2017 alongside with the topographic map of Romania at 1:25.000 from 1990, the 3rd 

Military Mapping Survey of Austria-Hungary from 1910 and the Soviet military 

topographic map from 1976 at 1:50.000. Based on these data sources, the maps were 

generated. To get a better understanding of how the Danube changed in time and see the 

variation in the connection of the side branches with the main channel, based on the 

Sentinel II images (2017, L2A products) and the topographic maps, we extracted the 

shape of the Danube with its existing and former side branches and ponds (Figure 2). 

Land use around our study area was extracted and analyzed by using the CORINE Land 

Cover 1990 and 2018 datasets (Figure 3), downloaded from the Copernicus Land 

Monitoring Service, part of the European Environment Agency (EEA). The maps were 

created in the 1970 stereographic projection. 

 

RESULTS 

The Water Framework Directive 2000/60/ EC and Law 310/2004 provide the essentials 

for reaching a “good water status”, which implies also ensuring the longitudinal and 

lateral connectivity of a watercourse [18]. The morphological (structural) criteria are 

based on the type of works that physically modify the morphology of a river bed: 

hydrotechnical - accumulation lakes, dams and waterways adjustments, spillway – hydro-

edilitary works, restitutions – agricultural works. The hydrological criteria relate to the 

flow regime. 

Lateral connectivity improvement measures: wetland restoration, restoration of the river 

bed (renaturation), restoration of the floodplain relief, repopulation with fish. 

Analysis of the cartographic database shows the usage type of the land in the sector being 

studied [19]. The damming activity of the lower parts of the Danube led to the 

confinement of wetlands and expansion of the surfaces used for agriculture (Figure 2). 

In the Oltenița – Călărași sector major hydrotechnical works were undertaken in the 70s 

and 80s (dams, drainage). In the Oltenița – Surlari – Mănăstirea sector, 13200 hectares 

were dammed, 8391 ha drained, with drainage networks built for a surface of 1438 ha, 

irrigation networks for 6107 ha and rice-growing paddies (with easy water access) on 

4809 ha. In the Boianu – Sticleanu – Ezerul – Călărași sector, the dammed surface was 

22960 ha, 20960 ha were drained, drainage works were created on 185 ha, with irrigation 

networks on 19177 ha and fish-growing infrastructure on 922 ha.  
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Figure 2. Usage of land in the Oltenița – Călărași sector, Danube river 

In the analyzed sector, agricultural land covers around 86%, with 9% wetlands, 1% forest 

and the rest used for other purposes (communication networks, civil and industrial 

constructions). Productivity of agricultural land decreased from the moment the constant 

damming activities began, due to a lack of organic matter which the Danube would bring 

when its water levels are high. Accordingly, fishing capture figures in the Danube also 

decreased, due to habitat modifications and changes in reproduction conditions.    

Analyzing the usage of land and its productivity, a digital model of the land and surfaces 

affected by exceptional flooding, we can mark and propose extension of Danube river 

wetlands [20], [21].   

The proposed extension is based on two types of areas: the first would offer natural water 

access throughout the year, while the second would only store water in the intervals in 

which flooding because of the Danube would occur (Figure 3). 

The first choice offers the premise of an extension of the natural environment typical of 

everglades, lateral connectivity being permanent and leading to restoration of the wetland 

ecosystem naturally over a few years.  

In the second proposal the areas would be used for agricultural purposes, but will be 

controllably flooded in exceptional situations, will store water for a certain amount of 

time, after which it would drain gravitationally back into the Danube or would be used 

for irrigation. The river deposits will restore land fertility, thus raising its productivity.  

This research, by delimitation of wetlands, wishes, compared to similar works, to 

contribute to territorial awareness of the extension and space which a river needs in order 

to manifest itself.  

Local authorities, administrators of water resources and land users must understand that 

green infrastructure is more than beneficial for all users [22], [23].  
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Figure 3. Location of the areas proposed as permanent or temporary wetlands  

in the Oltenița – Călărași sector, Danube river 

In this study we will not present the improvements necessary in order to create the 

functionality of these wetlands (permanent or temporary). They will be made by taking 

into account existing infrastructure, its layout and the characteristics of the land. 

Supplying the permanent wetlands with water will be done from the Danube via 

hydrotechnical improvements which would allow water supply both when the water 

levels in the Danube are low, as well as when they are medium or high-level.  

 

CONCLUSIONS 

The proposal for improvement of the Oltenița – Călărași sector wishes to reduce the 

degree of artificiality of the land, to not imperil the flooding protection system and to 

raise the level of control over water volumes and lower the danger of flooding 

downstream of this sector, but especially intends to help with ecosystem restoration of 

the wetlands present in the Danube everglades.  

Even though these improvements involve taking important surfaces of land out of 

agricultural use for temporary periods or permanently, the economic benefits of the 

ecosystem services of the wetlands will compensate reduction of income from agriculture.  

Also, using certain areas in both agricultural and water storage roles in periods of 

exceptional flooding can lead to increases in land productivity due to the natural organic 

material brought by the Danube which would make chemical fertilization unnecessary. 

This would lead to lower costs, output of products with a lower chemical substance 

content (so, more natural) and give the Danube lower quantities of nitrogen and 

phosphorus, thus reducing the degree of eutrophication.    
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ABSTRACT 

This article aims to present the approach, the methods and the results in the application 

of a UAS based rapid mapping and assessment of the state of sand dunes along the 

Bulgarian Black Sea coast. Even though these typical and unique natural phenomena are 

priority habitats and protected sites, they are under constant investment pressure during 

the last 20 years, causing the decrease of their coverage. Regarding these problems, there 

is an urgent need for developing and using new, more efficient approaches and methods 

for rapid mapping, assessment and monitoring, especially in the most problematic and 

conflict areas, exposed to human impact. The UAS based rapid mapping and assessment 

has the capabilities for providing the necessary high-quality geospatial data, which can 

scientifically improve the decision-making processes, regarding the management and 

protection of the sand dunes in Bulgaria. 

 

Keywords: Unmanned Aerial Systems (UAS), rapid mapping, geospatial data and 

information, sand dunes 

 

INTRODUCTION 

In recent years the use of Unmanned Aerial Systems (UAS) for operational collection of 

geographic data is growing continuously” [1]. Compared to traditional remote sensing 

approaches, UAS provide flexible, effective and easy to use platform at reasonable price 

for capturing high-resolution geospatial data. For this reason, they are a highly effective 

tool for mapping, assessment and monitoring of small scale, dynamically developing 

geosystems, which makes environmental monitoring one of the key pillars of UAS-based 

research [2]. The integrated application of UAS based remote sensing with in-situ field 

observations, has huge research potential, providing valuable information in very 

effective way [3-7].  

The presented approach, and all methods and research techniques associated with it, are 

particularly appropriate for mapping and inventory of small-sized, but complex as a 

structure, as well as sensitive natural habitats and ecosystems, such as, the sand dunes 

along the sea coasts.  The object of research of the current paper are the sand dunes along 

the Bulgarian Black Sea coast. Such structures are very typical feature of the Bulgarian 

Black Sea coast, but in the recent years they have been exposed to a significant 

anthropogenic pressure resulting from the continuously growing urbanization in the 

coastal areas. Dunes are specific and sensitive geosystems and their recovery is either 

very slow or impossible [8]. Despite the recent efforts to protect them, their area is 
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constantly shrinking, and currently they are occupying less than 10% of the Bulgarian 

Black Sea coast [9]. 

Apart from being exposed to a continuous anthropogenic pressure, the dunes and dune 

systems have comparatively limited spatial extent, and at the same time - complex 

structure. For this reason, their mapping, inventory and regular monitoring requires the 

use of highly precise, but inexpensive and flexible geospatial tools, requiring less time 

for operation and application. 

 In this regard, the present research aims to demonstrate the approach, the methods used 

and the results obtained in the application of a UAS based rapid mapping and assessment 

of the current state of sand dunes along the Bulgarian Black Sea coast. In order to explore 

and evaluate the potential of the applied approach and methodology, a specific case study 

was selected – this is the beach “Koral”, in Municipality of Tsarevo, Burgas district, 

Bulgaria. 

 

MATERIALS AND METHODS 

Study area: the Coral beach is located on South-Bulgarian Black Sea cost, next to the 

village of Losnets,  which is  situated about 60 km south of the Bourgas city. This beach 

is one of the most problematic areas in the recent years, there is an ongoing conflict 

between the intensity of tourism development and the efforts for preservation of the 

natural heritage in the country.   

Approach and methodology:The rapid mapping procedure of the target territory 

includes three main stages: (a) Planning and implementing an automated flight mission 

combined with an in-situ verification; (b) photogrammetric processing of collected 

geospatial data / images in camera conditions and generation of derived products 

(orthophoto map and digital models of surface and terrain); c) spatial analysis and 

mapping of dunes and dunes systems in GIS environment, and spatial benchmarking with 

data from previous mappings carried out by other projects and methods applied. 

The aerial shooting of Coral Beach was performed using a professional UAS, type 

“Flying Wing “- Ebee, equipped with a photogrammetric camera with a RGB resolution 

of 5,472 x 3,648 px (3: 2), supporting RTK / PPK geotagging (fig 1). 

 

  
Figure 1. Professional UAS, type “Flying Wing “- Ebee 

The chosen period for shooting and mapping the targeted site was during the peak of the 

tourist season (end of August 2018), not only because of the stable weather conditions for 

flying missions with UAS and the appropriate vegetation stages of the typical habitats of 
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plant species at the dunes, but also because this is the period when the concentrated 

anthropogenic impact is present. 

The scope of the site is carefully considered in the preparatory phase, which is done 

through a preliminary analysis of the available data on the distribution of the sand dunes 

in the area of Coral beach. On this basis is a polygon is defined - about 800m long (NW-

SE direction) and about 600m wide. (SW-NE direction), which is assigned in a 

specialized platform for the planning of flight missions - E-motion (Fig. 2). 

 

 
Figure 2. „eMotion 3“ platform with the parameters of the flight  

Once set as parameters, the mission can be carried out unlimited number of times in an 

identical way, which in turn allows the provision of monitoring data with an extremely 

high degree of comparability of the individual parameters being monitored. 

As a result of the mission, 260 individual geotagged images were captured, overlapping 

to a 70% in order to provide a more precise digital surface model. In addition, 12 control 

points captured with the RTK-GNSS receiver were used to increase the vertical and 

horizontal accuracy of the model. 

The photogrammetric processing was performed using the Pix4Dmapper software 

platform, where an orthophoto plan, a digital surface model and a digital terrain model 

were generated, which were subsequently analyzed in a GIS environment (ArcGIS 

platform was used). 

Along with the implementation of the flight mission and the capture of the control points, 

a field work was carried out on the territory, and additional photo material was collected 

for the status of the sand dunes. The total duration of the field stage (including the conduct 

of the mission) amounted to 1 hour and 45 minutes, which illustrates the high degree of 

time efficiency of the system used. 

 

RESULTS  

As a result of the photogrammetric processing of the captured images, an orthophoto map 

and a digital model of the surface with a resolution of 5.4 cm / px were generated, which 

in turn allow for a clear classification of the landforms and the surface cover in the studied 

area, including the formed dunes and dune systems (Fig. 3) 
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Figure 3. Generated DSM and hilshade model of the study area 

On this basis, along with additional in-situ verification information, the boundaries of the 

sand dunes are mapped by using combination of UAS based mapping (fi.4) 
 

 
Figure 4. Overlay of the dunes boundaries and the products,  

generated from the UAS missions- DEM(A) and orthophoto image(B)  

By collecting additional terrain information (including geotagged photo material), 

individual dunes are identified as natural habitats. This information, along with the 

geotagged images, is integrated into the attribute component of the geobase data created 

for the study (fig.5). 

 

 

 

 

 

 

 

 
 

 
Figure 5. Images of: Eryngium maritimum, Elymion gigantea, Ammophila arenaria и Crambe maritima    
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The figure below clearly shows the high level of detail of the generated geographic 

information on the distribution of sand dunes and dune systems in the studied area 

compared to the data currently used for the distribution of dunes as natural habitats by the 

Ministry of Environment and Waters in Bulgaria. The data is collected and processed 

within the framework of the project "Mapping and Determination of the Conservation 

Status of Natural Habitats and Species - Phase I"[10], implemented through financing 

under OP "Environment" 2007-2013. 

 

 
Figure 6. Spatial configuration and distribution of dunes and dunes systems,  

resulted from UAS based mapping compared with information from project  

"Mapping and Determination of the Conservation Status of Natural Habitats and Species - Phase I"  

DISCUSION 

In the present study, a rapid mapping and classification approach of the sand dunes and 

dune systems as natural habitats within the Coral beach, located in the southern part of 

the Bulgarian Black Sea coast, was applied. By using remote-sensing techniques, based 

on the use of UAS platform, very detailed and precise information has been gathered, not 

only for the distribution and spatial configuration of these specific micro-ecosystems, but 

also for the characteristics that determine their classification and typology as natural 

habitats.  

The achieved high degree of spatial resolution combined with the low cost and flexibility 

of the applied approach as well as the relatively short time spent on the field work, show 

the significant potential of using the applied integration of UAS based remote sensing 

with traditional field research and other geospatial technologies for monitoring purposes. 
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ABSTRACT  

The phenomenon of spatial expansion and sprawling of cities in one particular territory 

is a condition that has greatly influenced the contemporary city and society, from the 

physical/spatial aspect, social, as well as the aspect of urban development. 

The topic of this study is the genesis and the matrix of the spatial development of 

Kumanovo and determining the cause-effect factors and results. 

The main thesis of the study suggests necessity for introducing a program-spatial 

matrix/paradigm in the development, so as to regulate the spatial expansion of the urban 

web. The program-spatial matrix is associated with the segment of planning, or the 

introduction of the normative structure. 

The work methodology is based on comparative analysis of the changes from a spatial-

physical and a planning point of view. Due to the specifications of the region concerned, 

this study, in methodological sense, starts with providing documentary grounds, based on 

methods of collecting, documenting and analyzing the information found. 

The conclusion of this study encourages the need for introducing a normative structure in 

the spatial development planning of cities in order to improve the spatial quality, the 

economic dynamics and the social cohesion. 

The results of the study analyses ought to provide a clearer representation of the relations 

between the urban planning (spatial and general) and the space as well as the 

consequences of their implementation, or non-implementation.  

 

Keywords: spatial development, spatial expansion, urban development, pole, axis of 

influence   

 

INTRODUCTION 

The topic of this study is the city of Kumanovo, the center of a mesoregion, a pole with a 

great influence in the region, its geographical position in the region, or the spatial-physical 

context in the geographical surroundings, as a phenomenon with its own specific 

individual development. For better understanding of the issue, an analysis of the natural-

geographic, social-geographic and economic-geographic features of the space has been 

made. The spatial and urban city planning has been observed as a special segment. The 

city of Kumanovo is marked by nearly a hundred years of history of spatial planning.  The 

spontaneous and non-regulated development of the urban web (taking place until 1923) 

from 1923 is replaced by a process of urban development and urban planning. The 

planning documents are the result of the inconsistent social-political conditions that 

existed in that particular moment, as well as of the position and the significance of 

Kumanovo in that particular territory. From 1923 until today four urban plans have been 



Cartography, Gis & Spatial Planning 

574 

adopted, each of them covers the city integrally and define its development as such. The 

plans have different content and qualitative characteristics. They represent the 

atmosphere, the aspirations of the officials in charge and the actual relevant legislation. 

In this study, different planning treatments are separately discussed in relation to the 

adopted plans, their decision on the boundaries of the urban-planning area as well as the 

city boundaries. The goal is to analyze the process of spatial and urban expansion of 

Kumanovo, with a special emphasis on the cause-effect relationships arising from the 

physical conditions. 

 

NATURAL - GEOGRAPHIC CHARACTERISTCS 

The city of Kumanovo is located in the northeast planning region (Nomenclature of 

Territorial Units for Statistics - NUTS level 3), one of the eight non-administrative units 

- statistic regions which arouse by grouping the municipalities from lower rank in 

administrative units in the Republic of Macedonia. [2] This planning region covers an 

area of 2,310 km2 and has a population of 173,814 (or 9% of the population in the 

Republic of Macedonia). The region consists of the municipalities: Kratovo, Kriva 

Palanka, Kumanovo, Lipkovo, Rankovce and Staro Nagorichane. According to the 

population number and the 2002 census, Kumanovo is the largest municipality in 

Macedonia with 105,484 inhabitants. It is also the centre of the region. [5] [17] 

An important element (which is a strong factor of influence in the spatial disposition of 

the city) for the population and the economic - functional development of Kumanovo is 

its geographical position where the traffic corridors 10 and 8 (the Vardar-Morava axis of 

development and the direction along the Kriva Reka towards Bulgaria) intersect. [9] The 

openness of the Kumanovo Valley to the Moravian Valley in the north, to the Vardar, i.e. 

the Skopje Valley, in the south and to the valley of the Kriva Reka towards Kriva Palanka 

contributes to the establishment of the connections. 

 
Figure 1. Map of the northeast region [17] 

The territory of the municipality of Kumanovo is distinguished by a heterogeneous relief 

structure. Tectonically, its territory belongs to the Serbo-Macedonian zone. The 

Kumanovo Valley and the mountains of Skopska Crna Gora, Kozjak and Ruen are one of 

the most distinct relief forms in this region.  However, the plain-hilly land at an elevation 

of about 300-700 m. dominates in the relief structure. The volcanic basaltic plateaus and 
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the gorge-like parts of the Pchinja River downstream of the village of Pelince and the 

Beslimska Gorge are among the most characteristic relief forms of the region. 

The area is seismically active, with frequent earthquakes measuring up to 7 ° MCS. In the 

municipality area, there are reserves of metallic and non-metallic mineral resources that 

are in the process of exploitation.  

The temperate continental climate dominates the lowlands of the Kumanovo Valley, 

while in the higher parts, the dominant climate is the continental climate. The average 

annual temperature in the lowlands is 12 ° and   in the mountainous regions it is 8 °. In 

the area there is a disruptive pluviometric regime of precipitation and increased frequency 

of winds from the north and north-west directions.  

From a hydrographic aspect, the waters in these terrains have low yielding properties. 

There are 311 springs registered, most of which have low yielding properties up to 1 l / 

sec. The river network consists of the middle and lower reach of the Pchinja River, the 

Kumanovska River and the Kriva River, which belong completely to the Pchinja basin. 

Particularly important are the  "Glaznja" and "Lipkovo" reservoirs built on the Lipkovska 

River. Groundwater is present in the Kumanovo Valley, some of which is manifested as 

thermomineral water. Areas with more pronounced erosive processes (I, II and III 

category) are also found in the region.  

The area is characterized by a variety of vegetation species. Natural species are preserved 

in the peripheral parts. Forest complexes (mainly from oak and beech) as well as a large 

number of shrubs are preserved on the mountain of Skopska Crna Gora and partly on the 

mountain of Kozjak. Pastures occupy a large area, mostly in the hilly parts, and partially 

in the mountainous parts of Skopska Crna Gora.  

The flat and hilly areas are characterized by favorable relief soil conditions for 

agricultural management. Lands of the higher-rank solvency classes (I, II and III) are 

present in the lowlands, while on the hilly and mountainous areas there are lands of the 

lower-rank solvency classes (IV, V, VI and VII).  

The arable land in the municipality of Kumanovo covers an area of 556 km2 (55,600 ha), 

of which 6,794 ha are surfaces equipped with hydro-melioration systems. The forests 

cover an area of 31,679 ha, of which 23,429 ha are forests and 8,250 ha are barren land. 

In the development of the system of settlements in the period after the Second World War, 

the process of strong depopulation and deagrarization of the rural population, especially 

characteristic for the settlements in the hilly and mountainous regions, becomes explicit. 

This process caused an increased concentration of this population towards the municipal 

center of Kumanovo, so that, in the city, the processes of urban planning and organization 

are developed and realized.  

The process of urbanization is intense with elements of discrepancy between the highly 

concentrated urbanization type and the possibilities of general social development. This 

causes inadequate urban planning and organization of the city of Kumanovo with great 

differences in the functional facilities of the settlements. There are occurrences of 

unregulated urban expansion of the city in the lowlands near the city and near the more 

significant roads. The urban conditions of these instances of urban expansion are 

inappropriately regulated or not regulated at all. In this context, the chronology of the 

urban expansion of the city of Kumanovo is presented below with all the advantages and 

disadvantages. [9] 
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CHRONOLOGY OF THE URBAN EXPANSION OF KUMANOVO 

The earliest data about Kumanovo as a village settlement date back to 1519, as part of the 

Nagorichane district of that time. It grew into a city settlement in the second half of the 

16th century or the beginning of the 17th, when it became the administrative centre of the 

district, with typical Ottoman features. Until the 1920s, when the Moravia-Vardar Valley 

corridor was enhanced (railway and modern roads were built), Kumanovo developed 

spontaneously and unsystematically. [6] [11] [12] [18] 

Adopted urban plans 

The city's planning period began in the 1920s, following the liberation from the Ottoman 

rule. During this period, within a time frame of almost a hundred years, four urban plans 

(that cover the city as a whole) for Kumanovo have been adopted, as well as two legal 

acts that refer to the urban area of the city. They are: 

- Regulation Plan from 1923; 

- Decision no. 1894/1 dated 28.02.1959 of the former National Committee of the 

Kumanovo District; 

- Proposal for expansion of the building land for the city of Kumanovo submitted by 

the Council for Communal Affairs and Urban Planning of Kumanovo and adopted by 

the Assembly of the Municipality of Kumanovo, with decision no. 5981/1 dated 

24.07. 1968; 

- Basic Urban Plan (BUP) from 1971; 

- Basic Urban Plan - Amendments from 1986; 

- General Urban Plan from 2002. 

Regulation Plan from 1923 

The first official planning document for the city of Kumanovo is the 1923 Regulation 

Plan. The plan was made in Belgrade by the architect Dusan Mirosavljevic, with an 

emphasized tendency to de-Ottomanize the structure of the city and was approved by the 

Minister of Construction of the Kingdom of SCS in 1923. Regarding the legislation, 

according to the periodization of Siljanoska [14], the plan belongs to the "period from 

1914-1948: a period when the urban activity and the legislative material are established, 

through which an integral treatment of all aspects important for control of the spatial-

physical development of the city is ensured ". When the plan was adopted, the city 

authorities began with activities for its implementation. It is especially important to 

emphasize the manner and seriousness with which they approached the realization of the 

city regulation, through an authorized person, the Russian architect Vladimir 

Apolonovich Antonov. He was in charge of performing all construction technical tasks. 

The plan itself had a direct, immediate application. This period marks the establishment 

of the outlines of the city’s web, streets were traced and a large number of residential and 

public facilities were built. They became an integral part of the old city core. In this 

period, the city had about 15,000 inhabitants. In 1931, the Constructional Law, which is 

also applied in the implementation of the plan, was adopted.  "The 1931 Law directs the 

urban activity towards the organization, construction, expansion and sanitation of cities, 

i.e. towards the physical aspects of the city development ... it provides a considerable 

degree of discipline in achieving the desired physiognomy of the city." [10] In 1933, the 

first cadastral record of the city was made and a census cadastre was established, whose 

regulation was formed on the basis of an orthogonal survey conducted in 1933-34 and 
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partially on the basis of a classical census. Plans with scale 1: 500 were made for sections 

that underwent surveys. [1]  

 
Figure 2. The 1923 Regulation Plan. Source: Municipality of Kumanovo [4] 

From an administrative-territorial aspect, the city was the centre of the District 

(Provincial) Government until 1965, when the districts as secondary territorial-

administrative units were abolished. The plan covers an urban area of 283.17 ha. [12] 

[18]. 

 
Figure 3. The 1923 Regulation Plan. Source: Municipality of Kumanovo [4] 
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Figure 4. Cadastre plan from the recording in 1933. "General Review and Leveling Plan" 1: 2500 

Source: Prostor Kumanovo 

2.3. Decision no. 1894/1 dated 28.02.1959 of the    

former National Committee of the Kumanovo District 

The National Committee of the Kumanovo District with the Decision no. 1894/1 dated 

28.02.1959 determines the boundaries of the city's building land. The boundaries of this 

construction land are taken from the geodetic foundations made on the basis of aerial 

photogrammetry in 1962, since on them the boundary of the building land is additionally 

drawn up, probably for the needs of the cadastre. The determination of the boundaries of 

the building land is taken from Antevski N. “Analyses for the Purpose of Legalization of 

Illegally Constructed Objects within and out of Building Land” [1]. In figure 5 the land 

is represented in blue. The area of the urban land determined by the Decision is about 516 

ha. 

 
Figure 5. Building land in Kumanovo established with the Decision no. 1894/1 dated 28.02.1959 of the 

former National Committee of the Kumanovo District. Source: [1] 
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Proposal for expansion of the building land for the city of Kumanovo, submitted by 

the Council for Communal Affairs and Urban Planning of Kumanovo, and adopted 

by the Assembly of the Municipality of Kumanovo, with decision no. 5981/1 dated 

24.07. 1968 

The next expansion of the boundaries of the city's building land was the result of the 

Proposal for expansion of the building land for the city of Kumanovo, adopted by the 

Assembly of the Municipality of Kumanovo, with decision no. 5981/1 dated 24.07. 1968. 

Antevski outlined the expansion based on the described boundaries towards the cadastral 

parcels that were then in use. The expansion of the boundaries partially borders on the 

existing building land, for the purpose of creating a constructional bare land which will 

meet the needs for construction. [1] 

 
Figure 6. Building land for the city of Kumanovo in 1968. Source: [1] 

Basic Urban Plan (BUP) from 1971 

For the needs of the Basic Urban Plan for Kumanovo in 1968, the geodetic foundations 

of the city were developed and an urban study was conducted by the Institute for Urban 

Planning and Architecture of the City of Skopje (IUAS). Regarding the legislative 

framework, the plan was adopted in accordance with the 1953 Law on Urban Planning, 

which Siljanoska classifies in the "first generation" of urban laws [14]. The perceptions 

of the situation and the current development needs lead to the preparation of the Basic 

Urban Plan in 1971 by IUAS, Skopje. The plan is a conceptually developmental document 

with indirect application through further development with detailed urban plans. 

According to Korobar’s classification, it belongs to the period of "further decentralization 

of society and the emphasized influence of world experiences." [10] The city had 46,363 

inhabitants. The process of migration of the population from the rural areas to the city 

was distinctively noticeable. According to the census in 1961, the city’s population was 

30,845, and in 1981 it had 60,842 inhabitants (the third city in the Republic of Macedonia 

by number of inhabitants), which is an increase of about 25% over a period of one decade, 

or doubling over a period of two decades . This phenomenon produces problems and 

collisions in the organization and the utilization of the land in the city, and therefore, the 

process of amending the Basic Urban Plan was initiated. The planning area of the BUP is 

1053 ha. [6] Graphic appendices from this plan have not been found. The data for the plan 
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and the size of the urban area are taken from the documentation base of the Basic Urban 

Plan from 1986. 

“Later on the boundary of the building land was expanded on the basis of the Law 

Amending the Law on the Determination of Building Land in Certain Cities and City-like 

Settlements, such as Bitola, Prilep, Struga, Sveti Nikole, Dzumajlija, Probishtip, Demir 

Hisar and Kumanovo (Official Gazette of FRM no. 23 dated 20.06.1975). These new 

areas for building lands entered into practical use / application on 28.06.1975. "[1]  

Basic Urban Plan – Amendments, 1986 

With the rapid population growth of Kumanovo, the urban problems were constantly 

increasing, so that at the beginning of the 1980s, there was a need for revision of the 

processes in urban planning and organization of the city. In order to perceive all aspects 

relevant to the existing situation and determine the development of the city, a complex 

systematic analytical approach was elaborated with a development of a spatial plan of the 

city and its territory. The legislative framework for adopting the plan is defined by the 

1978 Law on Spatial and Urban Planning, which Siljanoska classifies in the third period 

of legislation or "the period of enlarging the control instruments important for shaping 

the city space" [14], while Korobar includes it in a period characterized as "an adaptation 

of the urban activity in a situation of stagnant social development". [10]  

Following the demographic trends, the spatial plan stipulates an increase of the population 

in the municipality of Kumanovo, with a projection that in 2000 it will have 160,000 

inhabitants, of which 91,700 (60%) will be in the city itself (the data refer to the territory 

of the then municipality of Kumanovo, which included today’s municipalities of 

Kumanovo, Lipkovo and Staro Nagorichane).  

 

 

Figure 7. Basic Urban Plan - Amendments from 1986. Graphic appendix of the zone plan,  

source: Municipality of Kumanovo [8] 

The urban area of the plan covers an area of 1823.2 ha. The amendments to the Basic 

Urban Plan bring about development directions based on analyzes from the spatial plan. 

A state of unjustified urban expansion of the city zones was established, in conditions of 
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low level of rationality in the utilization of space (gross population density per area 38.62 

inhabitants / ha). The city is undergoing a process of emphasized de-agrarization, which 

has a strong influence on suburban settlements, which, in turn, are constantly growing 

with a rapidly increasing number of inhabitants, thus, transforming into new urban 

settlements (Dolno Konjare, Bedinje and Proevce). 

As a result of the established situation, the Kumanovo Urban Development Plan in 1986 

set the following basic goals: 

- optimization of the size, structure and functions of the city organism; 

- appropriate spatial dispersion of the housing, working and recreational areas, with 

maximum preservation of the quality of life and rational use of space; 

- determining the optimal housing standard; 

- planning optimal solutions for infra and supra structures; 

- creation of a system of green park areas and protection and improvement of the 

environment. 

The spatial plan treats the city of Kumanovo as one of the poles of development in the 

Republic, which should carry the role of a development generator in the Kumanovo-

Palanka zone (Kumanovo, Kratovo, Kriva Palanka) all in conjunction with Skopje, as the 

center of social life in the wider region of the Republic of Macedonia and beyond. [18] 

The plan places particular emphasis on industrialization, which is growing and it is 

expected that by the end of the planning period in 2000, the number of job vacancies will 

increase to 19,700, i.e. by 73% in relation to the beginning of the planning period in 1986. 

The industry in Kumanovo is concentrated on the west side, well situated in terms of 

natural features and infrastructure. Due to the high degree of utilization of space in the 

industrialization process, new industry zones are to be created in the south-eastern region, 

beside the river Pchinja and the Kumanovska Reka. 

In the organization and functioning of the city, the existing transit traffic is a permanent 

factor of influence. Of greatest importance is the A2 Skopje-Belgrade highway as part of 

corridor 10 with international significance, then the main road Kumanovo-Kriva Palanka, 

part of corridor 8, also of international significance, and the regional road Kumanovo-

Sveti Nikole. These transit thoroughfares (roads and railways) cause, to a certain extent, 

problems in the organization of internal city traffic, and hence in the urban structure of 

the city. [8] 

General Urban Plan from 2002 

The General Urban Plan from 2002 was drawn up as a revision of the planning solution 

from the Basic Urban Plan.  The plan is in accordance with the new Spatial Plan of the 

Republic of Macedonia. The plan is a development document with indirect application 

through detailed urban plans, adopted in accordance with the Law on Spatial Planning 

and Urban Planning from 1996. [7] 

The plan covers an urban area of 1886.3 ha, with a planning period of 10 years, i.e. a 

development projection by 2012. 
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Figure 8. General Urban Plan from 2002. Graphic appendix - synthesis plan, 

Source: Municipality of Kumanovo [13] 

In the Spatial Plan of the Republic of Macedonia, Kumanovo is seen as an important 

component in the urban system of the country, a centre of wider regional significance, an 

important node in the system of international and national traffic routes. 

The city has penetrated into intense urbanization that is more characterized by 

quantitative rather than qualitative growth processes in the city's area and its 

surroundings. According to the 1994 census, the municipality had 94,589 inhabitants, of 

which 70,416 or 74.4% lived in the city itself. Since the demographic elements are a basic 

input for the drafting of the planning development principles, the General Urban Plan 

provides the basis for the active direction of the demographic flows, so that directions for 

creating an appropriate city development policy are determined. Namely, there is a 

tendency to reduce the migration pressure on the city, raise the general cultural and social 

level of the population, change the economic structure and other important components 

of the urban life of the population. The demographic analyses predict that, by the end of 

the planning period in 2012, the total population in the city will be 90,168. The planning 

treatment of housing provides for a more rational organization of the urban area. The 

changes in relation to the previous plan are aimed at increasing the intensity of land use 

by increasing the population density and the degree of construction. A new relationship 

between the types of housing is established, which achieves a gross housing density of 

47.8 inhabitants / ha.  

The urban area covers two zones: 

- a housing zone (covering the central city core as a separate spatial-functional unit and 

urban housing units) and one 

- working zone. 

Among the created values in the city and its immediate surroundings which appear as 

possible factors of restricting spatial development are: the high degree of construction on 
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the building land with inherited construction fund of poor quality, widespread irregular 

housing construction that surrounds the city on almost all sides. This type of construction 

forms part of the city's integral development with two main negative consequences for 

the city: engagement of land which often has strategic importance for the city's promising 

development and for the creation of a material fund with a value that cannot be denied, 

and therefore appears as a restricting factor of the normal planning development. A 

qualitative factor of spatial development is the great area the city has already occupied. 

The current monocentric model of the city limits the possibilities for expansion of the city 

center, restricting its capacities and possibilities for it to develop along with the growing 

needs of the city. 

Overcoming the situation is required within the framework of the decision for balanced 

development of the city, thus envisaging decentralization of public functions through the 

introduction of a system of centres. In addition to the city centre, which is at the highest 

level, it is planned to develop larger local centres and to complete additional contents in 

the urban units, which, from a methodological point of view, is based on the theory of the 

Center for Development in Regional Planning. "These centres have three functions: a 

service centre function, an innovation centre function and a centre for encouraging 

development, a function of a social integration point." [17] 

The industrial zone has a favorable position in terms of segregation from the housing 

zone, the wind rose, as well as in terms of access to traffic and infrastructure corridors. 

There is a collision at the downstream position of the Kumanovska River because this 

causes pollution of the river currents. 

Among the factors that limit and hinder the development of the city are certainly the major 

infrastructure traffic systems of international and national character that pass into the city 

or its immediate surroundings. Of great significance is the planning project for the 

flowing Vardar River, which would open a waterway connecting with the Aegean Sea 

through Vardar, Morava, Danube, Main-Rhine-Baltic Sea, i.e. it provides a connection 

with the European Network of Channels. The possibility of using these roads for transit 

and transport would have a great economic effect for our country, and, of course, for 

Kumanovo, given its location. However, the real assumptions are that it is difficult for 

this project to be realized in the planning period covered with this plan (in today's 

planning vision this project is dismissed). 

In the urban image, the lack of green park areas is clearly expressed, both in terms of size 

and in terms of inadequate distribution and connection within the urban structure of the 

city. The average area of greenery per inhabitant is 9 m2 (which is a very low average if 

the number of inhabitants and the size of the city are taken into account). The plan of 

2002 stipulates the increase of green park areas with new sports and recreational belts 

along the rivers, protective greenery, avenues of trees along the streets, etc. In the period 

until 2012, it is planned that the green areas will be increased to 314.10 ha, or 34.83 m2 / 

inhabitant, which would mean almost fourfold increase in relation to the existing 

situation. For the creation and advancement of the ecologically healthy environment of 

the city, the concept of future development provides for an organized greenery system as 

the only complete vegetation system within the city-region. [13]  

 

ANALYSIS OF THE URBAN EXPANSION 

The development line of the territorial expansion of Kumanovo reflects the aggregate 

response of several variables. In the wide range of factors of influence, the dominant 

position is taken by the socio-political environment with a pronounced dynamics of 
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change, the role of the city in the administrative-economic-functional context and its 

significance at the level of a certain territory, the legislative framework, the planning 

approach, the existing structure as a construction fund and conditions for implementation 

of the planning solutions. 

Analysis of the fluctuation of the population number 

Considering the demographic analyses in the planning period of the city, the part referring 

to the fluctuations of the number of the population, we come to the conclusion that when 

it comes to this issue, the city is going through several periods with different dynamics. 

In the first, the period between the two World Wars, in which the number of the 

population showed a constant growth, starting from 15,000 inhabitants, in four decades 

at a uniform pace, the figure was doubled. The second period is in the interval between 

the 60s and 80s of the last century, when population number had been rapidly increasing, 

with twice stronger dynamics compared to the previous forty years, with a population of 

30,000 doubling over a period of only two decades. By the next period, there was a 

different trend in the fluctuation of the number of population. For the first time, in the 

analysis from 1991, the number of inhabitants declined to 52,204 (but this is not a realistic 

picture, because the Albanian population refused to take part in this census), and in the 

next period the population was again growing, so that in 2002, the number of inhabitants 

was 70,842.  

Table 1. Cross-section of the number of population. 

year 1900 1921  1941 1953 1961 1971 1981 1991 2002 

number of 

population 

14.530 14.372 21.110 23.339 30.845 46.363 60.842 52.204 70.842 

%  0.011↓ 46↑ 10.56↑ 32,1↑ 50,3↑ 31.2↑ 14,2↓ 35,7↑ 

Sources: SSO of the Republic of Macedonia (1948-2002 and 2016), [8] [12] [13] 

The data above show neither the BUP’s nor the GUP’s predictions for the planned number 

of population by the end of the planning periods were not realized. The BUP predicted a 

population of 80,924 for 1991, but according to the 1994 census, there were 65,233 

inhabitants. With the GUP projections, it was predicted that in 2001 the population would 

be 97.572 but the 2002 census registered 70.842 inhabitants. These comparative analyzes 

indicate that the prediction for the increase in the number of inhabitants was not realized 

as a result of the calm tendency of the large population growth rate in the period 1961-

1981, reflecting a great mechanical influx and a high increase in a part of the population. 

The emigration wave towards the Western European countries also has an effect on this 

process. [4][6][8][9][13]  

Analysis of the territorial expansion of the city 

The relationships that the city organism as a conglomerate has with its environment are 

complex. The developed city is an incentive for its own development, but also for the 

development of its surroundings and vice versa. Of particular interest is the gravitational 

area on which the influence of the social, economic, and other functions that are carried 

out in the city is felt. The size of the gravitational area directly depends on the 

concentration of economic and non-economic facilities and activities in the city. Because 

of this, Skopje with its gravitational field covers the whole country, and Kumanovo, 

which is in the vicinity of Skopje (36 km), builds on the created axis of influence, and its 

position is a prerequisite for synchronized and complementary development of these two 

centers. The favorable geographical location, the centrality in relation to the 
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municipalities east of the city: Kriva Palanka and Kratovo, as well as Rankovce, Staro 

Nagorichane and Lipkovo, enabled it to develop into a higher-rank centre, as a 

gravitational zone in a larger area of the territory of north and northeast Macedonia. [4] 

Hereby, the concept of pole growth can be seen, where the pole appears as the centre of 

a polarized economic area. In this setting, the pole, as a hotspot, represents an instrument 

for progress and development. [17] 

The analysis of the territorial expansion of the city is made with the help of a method of 

comparing the surfaces of urban areas of the urban plans and adopted decisions and laws. 

The obtained measurements are plan-by-plan and integrally discussed. [1] [4] [5] [6] [8] 

[13] 

Table 2. Preview of surfaces of urban areas of urban plans. 

Source: author [1] [4] [6] [8] [13] 

Regulation Plan, 1923. 

The area of the 1923 Regulation Plan is 283.17 ha and it is a reflection of the existing 

situation of the urban web in that period. [4] 

Decision no. 1894/1 dated 28.02.1959 of the former National Committee of the 

Kumanovo District 

The 1959 Decision stipulates an increase in the city's area by 232.8% in relation to the 

area of the 1923 Plan. [1] 

Proposal for expansion of the building land for the city of Kumanovo submitted by the 

Council for Communal Affairs and Urban Planning of Kumanovo, and adopted by the 

Assembly of the Municipality of Kumanovo 

The next expansion of the city's boundaries is made with the Proposal of the Council for 

Communal Affairs and Urban Planning which stipulates an increase of 236 ha in relation 

to the previous decision, which is an increase of 46%. [1] 

Basic Urban Plan, 1971. 

The Basic Urban Plan for Kumanovo from 1971 is more of a strategic document, with a 

planning period until 1981. There are not graphic appendices from this plan in the 

archives of the municipality of Kumanovo. The information on the boundaries provided 

for by this plan, that is, the size of the planning area, has been taken from the 

documentation base of the General Urban Plan from 2002, and it is 1,053ha. The plan 
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stipulates an increase in the territory by 769.89 ha (representing 272% of the area), or an 

increase of 3.7 times the current situation. [6] 

Basic Urban Plan – Amendments, 1986 

The amendments of the Basic Urban Plan from 1986 follow the planning concept of the 

previous plan from 1971 and they make a revision of the planning solution with respect 

to the current situation. Regarding the planning area, it stipulates an increase of the 

boundaries of the BUP by 770.2 ha. Compared with the plan area from the previous plan, 

the impact of the population growth rate in this period and the great migration pressure 

are evident.  Because of this, the planner made the development projections for an area 

which is 73% larger than the area of the current plan in that period. The boundaries from 

the plan include suburban settlements, which become serious groups with a population of 

about 5,000 inhabitants. In addition to expanding the housing zone, the plan stipulates an 

additional industry development zone on the southeast side of the city. [8] 

General Urban Plan, 2002 

The planning area of the General Urban Plan from 2002 follows the situation of the 

previous plan and makes minor changes regarding the territorial position of the 

boundaries of the city. The subject of analysis in the process of drafting the plan is the 

situation of irrational land use, with small population density, and unjustifiability of the 

utilized land, especially of fertile agricultural areas. Because of this, the plan revises the 

boundaries of the BUP and stipulates a very small increase in the area by 3.4%, i.e. it is 

mainly dedicated to adapting the current situation.  

 

 

 
Figure 9. Planning areas of adopted plans and decisions. Source: author 
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The following graphic display represents an overlap of the planning areas of all urban 

plans, for a clearer understanding of the boundaries of the spatial expansion of the city. 

[13] 

 

CONCLUSION 

Having in mind all elaborations, it can be perceived that the development line of the city 

of Kumanovo, as a result of the planned treatment, begins in 1923, when a city that 

follows a European model is planned on the current surface of about 283.17 ha. With the 

Decision of the former National Commitee of the Kumanovo District from 1959, the 

boundaries of the city's building land are set at 516 ha, and then increased to 752 ha. The 

development continues along with the next plan in 1971, which stipulates an urban area 

of about 1,053 ha. During this period, a large increase in the city's planning boundaries is 

planned, or about 3.7 times compared to the first plan. The tendency of the large 

expansion of the urban area of the city is also strongly emphasized in the 1986 plan, 

entitled Basic Urban Plan – Amendments, 1986 which stipulates an urban area of 1,823.2 

ha, which represents a 73% increase in the city's boundaries from the previous plan. This 

situation is a direct consequence of the strong manifestation of illegally constructed 

objects in the period of the previous two decades. The growth line of the planning areas 

reaches its culmination with this plan, and in the next it demonstrates a different trend. 

With the 2002 General Urban Plan, which is still valid, the boundaries of the city's area 

are almost unchanged, i.e. they have little modifications in order to align with the existing 

situation, which is an increase of 3.4% compared to the previous plan. This means that 

with the panning development of the city of Kumanovo during a time span of almost 100 

years, starting from a present situation of 283 ha in 1923, has reached a situation of 

1,886.3 ha planned urban area. The city's area during this period of analysis stipulates a 

planning increase of the city’s boundaries by more than 6.7 times. However, this is a 

quantitative indicator. What is worrying is the qualitative aspect of the urban web. The 

illegal construction of objects, which has become a phenomenon, in the period covering 

the last three to four decades, determined the development not only of Kumanovo, but of 

the whole country. The consequences of this aggressive rampage, mostly at the expense 

of the public interest, led the city to a certain level of disfiguration.  

These figures, presenting the high rate of growth in the boundaries of Kumanovo, 

covering its territorial expansion, and creating a qualitative regression in space, raise an 

inevitable question about the politics of sustainable development, rational use of the land 

and, of course, protection of the agricultural land and forests. Taking the biological 

capacity into account, it is estimated that the ecological rate of exhaustion is two to three 

times higher than the natural capacity. Due to the complex structure involving different 

segments and their interrelations, there is a need of all-inclusive analysis. In this way, we 

can obtain an integral representation of the occurrence and its meaning in general.  The 

research has to provide the mutual relations, the conflict points and the negative effects 

of the urban expansion of the city web, at the expense of the elements for sustainable 

development and rational land use, protection of agricultural land and forests. When 

determining the proper program-spatial matrix as a tool for spatial planning, apart from 

all aspects of the existing situation, the inventory, the process of legalization of illegally 

constructed objects, the relations in the urban web, the relations between the urban and 

rural sections, the needs, the spheres of interest, the possibilities for alternative and 

multipurpose use, as well as the conflict points in using the land, the developing line 

should be based on the strategic theses of the European Union for spatial planning which 
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are mainly oriented towards polycentric and balanced spatial development, integration of 

the urban and rural environments, territorial integration in the international functional 

regions, providing competition in regions based on strong local economies, improving 

communication infrastructure between the population, the community and the economy. 

This can be done if all aspects of protecting and enhancing the environment and the 

cultural goods are taken into account. [1] [4] [6] [8] [9] [13] [15] [16]  
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ABSTRACT 

The Strîmtori dam, on the Firiza River, was designed and executed between 1960 and 

1964 with the main purpose of ensuring the necessary flows of potable and industrial 

water from the Baia Mare mining micro-region and the production of electricity. As the 

reservoir proposed exploitation expired in 2014 (50 years after its construction), the 

sedimentation rates give an estimation on the reservoir’s remaining time for exploitation. 

Digitization of the 1960’s topographic maps of the Firiza Valley former riverbed (in the 

reservoir covered area) was compared in ArcGIS to recent measurements of the reservoirs 

bed. The results emphasize the accumulated sediments layers, their height, length and 

volume. The results were compared with the previous estimated sedimentation rates and 

the obtained differences will be used to run and validate the Firiza Reservoir 

sedimentation model. 

 

Keywords: GIS, bathymetry, sedimentation, erosion, Strîmtori-Firiza Reservoir. 

 

INTRODUCTION 

Sediment accumulated in reservoirs creates costly problems for dam operation and 

ultimate decommissioning. Many of the dams on the landscape can be viewed as future 

maintenance problems, which will become more urgent as they fill with sediment and 

lose capacity [1-10]. Given that most reservoirs have not been surveyed for 

sedimentation, managers could benefit from an assessment so that the problems can be 

anticipated and countermeasures can be explored and implemented such as installation of 

upstream sediment traps, sediment pass‐through, flushing, or mechanical removal. 

In the design and maintenance of most reservoirs, little thought has been given to 

sustaining reservoir functions as capacity is progressively lost to sedimentation. Loss of 

reservoir capacity from sedimentation is difficult to offset with construction of new 

reservoirs because reservoirs have already been constructed at most viable sites in the 

developed world [2]. Even before reservoirs fill completely with sediment, sediment 

within the reservoir can reduce usable capacity, interfere with outlet works, damage 

turbines, and cause backwater flooding upstream. The sedimentation problems are often 

dealt with in existing reservoir with mitigation measures applied only sometime after 
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commissioning of the dams [3]. The mean age of existing reservoirs is between 30 and 

40 years, and it is estimated that 0.5–1% of the worldwide water storage capacity is lost 

annually to sedimentation [3]. 

 

STUDY AREA 

The Strîmtori-Firiza Reservoir is located in the north of Romania, Maramureș County, in 

Baia Mare Municipality on the Firiza River, just 10 km north of Baia Mare City, in the 

Ignis mountainous area (Fig. 1). The Strîmtori Dam, on the Firiza River, was designed 

and executed between 1960 and 1964 with the main purpose of ensuring the necessary 

flows of potable and industrial water from the Baia Mare mining micro-region and the 

production of electricity. The site of the dam was chosen in the narrowest part of the 

valley, where the geological conditions were most favourable. The cross section of the 

valley has an asymmetrical shape. 

The left slope and the riverbed are made of andesite. The right slope has a heterogeneous 

geomorphological structure. The andesite base bed is covered with a layer of 

agglomerates of 25-30 m thick, over which there was a delluvial deposit layer of 3-8 m 

thick. The water flow of the Firiza river in the section of the site, known at the time of 

design, led to an estimated flow of 1% of 165 mc/s and 0.1% of 278 mc/sec. 

The dam is a 51.50 m high-strength concrete barrage and 260 m long at the top level and 

is the first dam in Romania with permanent contraction joints. The work created a 

retention of 17.6 million cubic meters of water, allowing an average annual volume of 

about 50 million cubic meters of water and production of about 9.5 GW / h of electricity. 

As the reservoir proposed exploitation expired in 2014 (50 years after its construction), 

the sedimentation rates would give an estimation on the reservoir’s remaining time for 

exploitation. 

 

 
Figure 1. Location of Strîmtori-Firiza Reservoir in Maramureş County (red polygon), NW Romania 
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MATERIALS AND METHODS 

For comparing the sedimentation rate in the past 50 years, two digital elevation models 

were used. For 1960 data, a 1:5.000 scale topographical map was used by digitizing the 

elevation isolines in ArcGIS 10. A bathymetry field trip form 2011 collected points that 

were interpolated to generate a contour map of the bottom of the reservoir. Both shapefiles 

were then converted to digital elevation models and triangular irregular networks. For the 

volume calculation, the 3D Analyst Tools-Functional Surface-Surface Volume ArcMap 

extension was used, with the water surface at 370 m for both surfaces. For calculation of 

the reservoir bottom and surface difference, the difference between the two rasters was 

made using the Raster Calculator function in ArcGIS (Fig. 2). 

 

 

Figure 2: The bathymetric maps of Strîmtori-Firiza reservoir  

in the [A-A’] year 1960 an [B-B’] year 2011. 
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RESULTS AND DISCUSSION 

The difference between the initial volume (before the construction of the dam) and the 

one in 2011 resulted in a volume of 1358363 m3 (7.85% of the initial volume), which 

represents a very slow sedimentation rate (27.162 m3/year). This low value can be 

explained by the dominance of andesite rock, cambisols, and broadleaved forest within 

the Firiza Catchment [4]. The reservoir bottom depth difference is shown in Fig. 3. 

 

 
Figure 3: Erosion and sedimentation areas in Strîmtori-Firiza Reservoir between 1960-2011 

Erosion areas are highlighted in green whereas sedimentation areas are shown in yellow, 

orange and red, according to sediments depth. The sediment yield produced in the 



International Scientific Conference GEOBALCANICA 2019 

595 

reservoir is mainly due to the direct contribution of subaerial and subaqueous landslides 

originating in the reservoir banks and subaquatic slopes [5]. The largest sediment deposits 

(> 5m) are located in the western and southern slopes of the reservoir. In the south-east 

there are large sediment deposits probably caused by a subaqueous landslide (which 

would explain the large erosion in that bank). 

Depending on the sediment supplied and on flow velocity and turbulence, rivers usually 

carry sediment particles with a wide range of sizes in the form of bed or suspended loads. 

In the reservoir, coarser sediments tend to be deposited in the upstream regions of the 

reservoir, advancing downstream steadily but slowly in the form of a delta; whereas fine 

sediments reach the reservoir in the form of suspended load [2]. The Firiza River (which 

enters the lake in the north) and Valea Romana River (in the west) are the largest sediment 

tributaries in the reservoir. Coarser sediments originating from Firiza River are situated 

in the north-center area of the lake (orange color) whereas those coming from Valea 

Romana River are spread in the southern areas. Also, the reservoir currents circulation is 

strongly influenced by the rivers and amplify the rates of erosion/deposition. These results 

will be used to generate, run and validate the Firiza Reservoir sedimentation model. 

 

CONCLUSION 

The sedimentation rate in Firiza Reservoir is about twenty-seven thousand cubic meters 

per year. This low sedimentation rate is mainly due to the catchment’s geology, soil and 

land cover characteristics. The major sediment deposits are located in the centre of the 

lake and near the reservoir outlet, due both to the river tributaries and subaqueous 

landslides. 
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ABSTRACT 

Land use and land cover integrate various aspects of natural and socio-economic features 

of the environment. Land use and cover change reflect the interaction among the 

environmental features and processes and human activities. After the collapse of the 

socialism regime in 1989, Romania has undergone significant changes at the level of 

socio-economic and institutional profile, which determined land use scientists to consider 

our country to be an experimental territory for land use research. Considering land use 

and cover plots as pieces of landscape configuration, landscape metrics can provide 

valuable information about structural changes occurred in land use and cover spatial 

pattern. Using the Suceava River Basin from Romania as a case study, a hybrid 

geographical approach applying landscape metrics and GIS techniques was applied to 

analyse the spatial and temporal dynamics of land use and cover pattern changes between 

1990 and 2012. In order to assess the land use and cover changes, we used a series of 

relevant landscape metrics at class and landscape level in order to quantify the landscape 

composition and its spatial configuration. The analysis was carried out using CORINE 

Land Cover datasets from 1990, 2000, 2006 and 2012 by means of geographic 

information systems to present the spatial distribution of the data, while FRAGSTATS 

software was employed to process landscape metrics in order to generate statistics about 

landscape structure. The results highlight an increase in the number of patches and edge 

density, while the mean patch size decreased during the span of 22 years. Consequently, 

the landscape structure of Suceava River Basin became more fragmented and 

heterogeneous. We hope that the present approach will underline the importance of using 

landscape metrics in monitoring land use and cover changes over time by decision makers 

as a powerful basis of sustainable land use planning at the entire basin level. 

 

Keywords: landscape metrics, land cover changes, fragmentation, patch, patterns 

 

INTRODUCTION 

Landscape metrics are important for measuring, analyzing, and interpreting spatial 

patterns of landscapes. During the last several decades, a number of various landscape 

metrics were developed to describe and quantify the composition and arrangement of 

landscape mosaics. 
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Landscapes are the result of a continuous land reorganization to adapt their use and spatial 

structure to the changes of economic and social demand throughout history [1]. 

Quantitative analysis of the structure of a landscape, as well as how it has changed over 

time, could be performed through the use of landscape metrics [2]. Scientists who study 

landscape ecology have used different terms to talk about the elementary elements that 

define a landscape [3]. In the scientific literature, the term that occurs most often is 

patches. In fact, when we talk about the landscape metrics, the landscape is often defined 

as a composition of a mosaic of patches [4] and, by quantifying their specific spatial 

characteristics, it is possible to describe the landscape metrics and therefore the landscape 

structure. The main application fields are, for example, biodiversity and habitat quality 

analysis, estimation of water quality, urban landscape pattern, landscape aesthetics, 

management, planning, and monitoring [5]. 

Landscape metrics address the spatial composition and configuration of landscapes and 

are important tools for understanding, assessing, and monitoring changes in landscape 

pattern, which affect underlying ecological processes. Landscape metrics are widely used 

due to easy calculation with easily obtained land cover data, from maps and remotely 

sensed images.  

There are several software packages available for calculating a variety of landscape 

metrics, such as FRAGSTATS [6], PolyFrag [7], IAN [8], APACK [9], Conefor [10], 

DIY [11], Patch Analyst in ArcGIS [12], Pattern and texture modules in IDRISI [13] and 

LecoS plug-in of QGIS. For example, FRAGSTATS provided around 43 landscape 

metrics at class level [14]. One of these software packages works with data in a raster 

format like FRAGSTATS or IAN and APACK, while Patch Analyst extension for ArcGis 

provides both vector and raster-based patch analysis while Vector-based Landscape 

Analysis Tool (V-LATE) extension for ArcGis, PolyFrag and DIY programs work with 

data in a vector format. The LandMetrics-3D, a user-friendly freeware tool allows  for  

the  inclusion  of  altitude and  relief  information  into  a  variety  of  landscape  metrics 

[15]. The recent researches also provide the potential of Zonal Metrics - an ArcGis Pyton 

toolbox for zonal landscape structure analysis and R package for calculating landscape 

metrics for categorical landscape patterns. Finally, the Interactive Metrics Tool (IMT) - a 

vector-based landscape structure analysis designed for didactical purposes is an 

interesting software comprises customized ESRI ArcView projects along with pre-pared 

MS Excel spreadsheets and a MS PowerPoint sequence for interactively control [16]. 

In Romania, most of the studies that took into account the application of landscape metrics 

to landscape change research have approached different territorial structures on several 

spatial levels (villages, cities, metropolitan areas, protected areas or major landform 

units). Moreover, the main application of landscape metrics was to quantify the changes 

in spatial pattern of landscape or the tendencies of landscape processes as a consequence 

of the increase in human pressure on the natural environment. In line with this statement, 

the main research directions can be summarized as they follow: the analysis of landscape 

dynamics [17], [18], [19]; the investigation of changes in landscape structure and 

functionality caused by infrastructure transportation projects [20] or by tourism activities 

development [21], [22]; the quantification of landscape fragmentation and pattern in 

different protected areas in conjunction with land cover changes [23], [24], [25], [26], 

[27]. 

The main goal of our reasearch is to quantify the spatio-temporal patterns and trends of 

land cover and land use changes in Suceava River Basin by the application of a diachronic 
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analysis of freely available CORINE Land Cover datasets of time steps 1990, 2000, 2006 

and 2012, landscape metrics and GIS techniques. 

In order to identify and understand the spatial and temporal pattern of changes in natural 

and cultural landscapes of Suceava River Basin, our detailed objectives are following: 

1. determination of the quantitative changes in land use/land cover classes area in 3 time 

intervals, covering periods 6-10 years: 1990-2000, 2000-2006, 2006-2012;  

2. assessment in which time section the change of land use/land cover extent in the 

analyzed area was more intensive by determining the rate of change and the landscape 

change index (LCI);  

3. quantification of the landscape composition, configuration, shape and diversity by the 

application of several landscape metrics;   

4. identification of the main driving forces that caused changes in landscape pattern in 

the study area.  

 

MATERIALS AND METHODS 

Study area 

The Suceava hydrographic basin is located in the northeastern part of Romania (Suceava 

County) and in the southwestern part of Ukraine (Chernivtsi Oblast), having an elongated 

shape and is disposed approximately from NW to SE direction.  

The Suceava drainage basin borders in north and east by Siret drainage basin, in southeast 

and south by Șomuzul Mic, Șomuzul Mare and Moldova drainage basins, respectively, in 

southwest by Bistrița drainage basin, while in west and northwest is bordered by Prut 

drainage basin (Figure 1). 

 
Figure 1. Geographical position of the Suceava River Basin within Romania’s  

main landform units (A) and Romania-Ukraine international border (B) 
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Suceava River, a right tributary of the Siret River, has a drainage basin that extends in 

Romania within the following geographical coordinates: 47°31’ and 47°59’ North 

latitude, and 25°05’ and 26°33’ East longitude. With a length of 172.3 km, it has its source 

on the northeastern slope of the Bobeica Peak and Hrobi Peak from Obcina Mestecăniş, 

and it flows into the Siret River downstream the Liteni Town. The altitude ranges from 

1508 m registered at basin’s springs to 232 m reached at its mouth, with an absolute 

difference of 1276 m [28]. Between Șipot and Ulma, on a distance of 21 km, it forms the 

border with Ukraine. 

The Suceava River Basin covers about 2632 km2, with 86.66% of the area in Romania 

and 13.34% in Ukraine (351 km2). The area under study is located on Romanian territory 

of the basin that means 2281 km2, framed entirely in Suceava County, representing about 

26.67% of its surface and about 0.96% of the surface of Romania.  

In the tectonic structure of the Suceava River Basin there are two major geostructural 

components: the orogenic area and the platform area, between which a contact area, which 

we have called a transition area. 

From a geomorphological point of view, the drainage basin of the Suceava River overlaps 

three sectors with distinct physical-geographical features, from west to east. The 

mountain sector where the Suceava River drains the eastern edge of the northern group 

of the Eastern Carpathians (Bukovina Ridges - Obcina Mestecănișului, Obcina Feredeului 

and Obcina Mare). The transition sector to the plateau region comprises a piedmont area 

(Marginea-Ciungi Piedmont) and a succession of different size depressions (Solca, 

Cacica). The eastern area belongs to Suceava Plateau - a subunit attached to the 

Moldavian Plateau, which includes western part of the Dragormirna Plateau, Rădăuți 

Depression, Horodnic Depression, Iaslovăț Depression, the northern part of the Fălticeni 

Plateau and Suceava River valley [29]. 

The Suceava River Basin is located in the moderate temperate climate of transition 

influences. The mean annual temperature ranges from 3.63°C (Izvoarele Sucevei) to 

7.5°C (Rădăuți), 7.9°C (Suceava) and 9.02°C (Verești). The annual rainfall recorded in 

the watershed for the years between 1961 and 2013 ranges from 982.46 mm (Izvoarele 

Sucevei) to 630.7 mm (Rădăuți), 629.21 mm (Suceava) and 617.35 mm at Verești [30]. 

The basic feature of the wind regime in the area under investigation is the predominance 

of the winds from northwest and southeast directions. The average annual wind speed at 

Rădăuţi meteorological station is 3.3 m/s, while the atmospheric calm has a frequency of 

32%. The other side, at Suceava meteorological station, the average annual wind speed is 

3.8 m/s, while the atmospheric calm has a frequency of 34.8% [31]. 

In terms of vegetation spreading in the Suceava River Basin there are four layers of 

vegetation: coniferous layer composed of spruce and fir tree (9%), mixed forests layer 

composed of spruce, fir and beech (77.6%), beech layer (0.9%) and mixed hardwoods 

floor from the hilly areas composed of oak and beech species expanding to about 12.5% 

of the total study area [32]. 

The soils appearing in the basin belong to six soil classes, which vary from one sector to 

another as a surface, these being the classes of argiluvisols, cambisols, spodosols, 

molisols (cernisols), hydromorphic soils (hidrisols) and protosols [33]. 

The network of settlements in the studied area comprises 50 administrative-territorial 

units, of which 8 are towns and 42 are communes with the associated villages (a total of 

143 settlements), resulting an average density of 15.93 localities/km2. 
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Research Methodology 

A series of landscape metrics minimally redundant and easily interpretable were 

calculated using the Fragstats 4.2 free program [34], to assess the multi-temporal patterns 

of landscape structure changes [35]. The basis of the spatial metric calculation was land 

cover maps of different years realized by the application of diachronic analysis. 

The complexity of the research of land use and land cover changes requires an integrated 

approach research that combines basic geographical principles, specific concepts and 

particular research methods and techniques of land system investigation. The 

methodological flowchart is based on several steps that are presented in Figure 2. 

 

 
Figure 2. Flowchart of the methodological research steps 

The first step includes data collection and GIS basic applications, such as, data aquisition, 

managing, basic analyzing and displaying of georeferenced data. The study of land use 

and land cover change inevitably involves characterization of landscape pattern using 

thematic maps classified mostly from remote sensing data. To highlight the land use and 

land cover changes changes in the study area, we used three categories of data. The first 

set of data is represented by Romania topographic map of 1:25000 scale on the basis of 

which we construct the Digital Elevation Model for the area under study and we extract 

the limits of Suceava drainage basin. The second category of data is represented by the 

datasets of the European Environmental Agency (EEA) in the context of the CORINE 

Land Cover (CLC) project for time steps 1990, 2000, 2006 and 2012. Thirdly, the 

ancillary data corresponding to the study area as vector shapefile format were also used 

and overlayed over land cover maps. 

We used in our analysis the data regarding land use/cover in raster format with 100x100m 

resolution. We also reproject the initial data with Stereo 70 national coordinate system. 
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Another basic applications include the conversion of raster grid layers as ERDAS imagine 

grid format for future processing analysis in FRAGSTATS software. 

The second phase of analysis consist of quantification of land use/cover changes by 

application of landscape metrics processed in FRAGSTATS software. This stage of work 

take into account four main categories of landscape metrics in order to asses the 

composition, the configuration, the shape and the diversity of landscape pattern. We rule 

the model parameterized using an 8-neighbor rule in FRAGSTATS software for land 

use/cover classes, whereas in the case of proximity index we have chosen a radius defined 

by 200 meters. 

Finally, the presentation, the analysis and the interpretatin of the results obtained 

represented the third phase of the research. In this way, we apply a cartographic approach 

in order to highlight the spatial and temporal pattern of land use and cover changes 

occured at the level of the study area. On the other hand, a statistical and graphical 

approach were employed for the presentattion of the data strings.Investigation of the 

changes in spatial context of landscape pattern helps us to decipher and to understand the 

diversity of interconnectedness of human-environmental processes. To explore the level 

of fragmentation and its spatial configuration, several landscape metrics was calculated 

for each land use and cover classes at the entire landscape level by means of 

FRAGSTATS software. A set of 15 landscape metrics used were chosen to describe 

landscape composition, its spatial configuration, the shape of patches and the diversity of 

the landscape (Table 1).  

Table 1. List of landscape metrics used in the study 

Type 
Landscape metrics and 

abbreviation 
Description Unit Range 

L
an

d
sc

ap
e 

co
m

p
o
si

ti
o
n
 

Class Area (CA) 
Sum of the areas (m2) of all patches of 

the corresponding patch type. 
Hectares 

CA > 0, 

without 

limit 

Percentage of 

Landscape (PLAND) 

The relative contribution of each class 

in the landscape. 
Percent 

0 < PLAND 

≤ 100 

Number of Patches 

(NP) 

Equals the number of patches of the 

corresponding patch type (class). 
Unitless 

NP ≥ 1, 

without 

limit 

Mean Patch Size 

(MPS) 

The average area of all patches in the 

landscape 
Hectares  

Edge Density (ED) 

The total length of all edge segments 

per hectare for the class or landscape of 

consideration 

Meters 

per 

hectare 

ED ≥ 0, 

without 

limit 

Largest Patch Index 

(LPI) 

Quantifies the percentage of total 

landscape area comprised by the largest 

patch 

Percent 
0 < LPI ≤ 

100 

L
an

d
sc

ap
e 

sh
ap

e 

Mean Shape Metric 

(MN_SHAPE) 

Equals the sum, across all patches 

divided by the total number of patches 
Unitless 

SHAPE ≥ 1, 

without 

limit 

Perimeter-Area Fractal 

Dimension (PAFD) 

An index that reflects shape complexity 

across a range of spatial scales (patch 

sizes). 

Unitless 
1 ≤ 

PAFRAC ≤ 

2 
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Contagion Index (CI) 

Measures both patch type interspersion 

(i.e., the intermixing of units of 

different patch types) as well as patch 

dispersion (i.e., the spatial distribution 

of a patch type) at the landscape level 

Percent 

0 < 

CONTAG ≤ 

100 

Landscape shape index 

(LSI) 

Measure the form of the patches and 

indicates the compactness of landscape 
Unitless 

LSI≥ 1, 

without 

limit 

Mean Euclidean 

Nearest Neighbor 

Distance (ENN_MN) 

The distance to the nearest neighboring 

patch of the same type, based on 

shortest edge-to-edge distance 

Meters 

ENN > 0, 

without 

limit 

Mean Proximity Index 

(PROX_MN) 

Measures the isolation degree of units 

and the fragmentation level 
Meters PROX ≥ 0 

Interspersion and 

juxtaposition index 

(IJI) 

Represents the patches relative 

interspersion in landscape level. 
Percent 

0 < IJI ≤ 

100 

L
an

d
sc

ap
e 

d
iv

er
si

ty
 Shannon’s Diversity 

Index (SHDI) 
Measures the diversity of landscape. Unitless 

SHDI ≥ 0, 

without 

limit 

Simpson’s Diversity 

Index (SIDI) 

This metric is more susceptible than 

Shannon's diversity metrics about 

abundant patches representing the 

probability that any 2 pixels selected at 

random would be different patch types 

Unitless 0 ≤ SIDI < 1 

Source: [6] 

The methods employed in this study are specific to both geography and other sciences, 

conferring an interdisciplinary character to the present paper: the analysis method (cause-

effect analysis, statistical analysis and correlation of the landscape metrics results); the 

method of synthesis (used for the centralization and final analysis of the data obtained 

from the computation of landscape metrics); geospatial mapping and geospatial analysis 

in GIS (for spatial representation of the Corine Land Cover datasets). 

In order to process CORINE Land Cover datasests and resulted vector data, we used 

several software programs: ArcGIS 10.2.2 software for raster analysis and mapping of 

geographical data, FRGSTATS 4.2 software for landscape metrics selection and 

processing and Microsoft Office Excel 2016 for graphical representation. 

 

RESULTS 

Analysis of the extent and intensity of land use and land cover changes 

According to the system classification adopted, time series of land use land cover maps 

of three periods under study were developed and are presented in Figure 3. We used the 

legend third level (maximum disaggregation of data), resulting a number of 20 land cover 

classes for 1990 and 2000, and 18 land cover classes for 2006 and 2012. Alongside the 

diachronic spatial distribution of land use classes, the analysis was completed by 

generating the percentage of each class of use within the boundary of Suceava drainage 

basin on Romanian territory (Table 2), the percentage change and the annual change rate 

of each land cover categories (Table 3).  
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Figure 3. Spatial distribution of land cover classes in 1990, 2000, 2006 and 2012 

At the level of the entire study area, just eight land cover/use classes cover more than 3% 

of the Suceava River Basin: non-irrigated arable land, coniferous forest, discontinuous 

urban fabric, mixed forest, broad-leaved forest, agriculture in combination with natural 

vegetation, pastures and complex cultivation patterns (Table 2). Thus, we can notice that 

the landscape of Suceava drainage area is dominated by three major landscapes: 

agricultural (47%), forest (35%), and urban (13%). Semi-natural areas and landscapes 

defined by wetland and water areas (5%) complete the general structure of the landscape 

from the Suceava hydrographic basin (Table 2). 

The results emphasize that non-irrigated arable land landscape covered the greatest area 

of Suceava River Basin and throughout the all time horizons investigated (from 27.93% 

in 1990, 28.26% in 2000 to over 32% in 2006 and 2012). Coniferous forest covered over 

13% of the entire basin throughout the all time horizons investigated, whereas 

discontinuous urban fabric covered about 13% of the total study area in 1990 and 2000 

and broad-leaved forest covered about 11.50% in 2006 and 2012, respectively. Even if 

non-irrigated arable land gained the greatest area in hectares (758 ha in 1990-2000 and 

9540 ha in 2000-2006), the biggest values of the change rate for all periods analyzed have 

been registered by natural grasslands (859.26%), as a result of the conversion of other 

land use and land cover classes in this type of land cover. The highest values of change 

rate were registered by water bodies (-21.99%) with an annual decreasing rate of 2.20 

ha/year (Table 3).  

Excepting natural grasslands which recorded the highest values of change rate for all 

periods under investigation, the analysis offered a different situation regarding the values 

of change rate for all time horizons take into account. Thus, for the first analyzed period 

(1990-2000), the biggest values of the change rate were registered for dump sites class (-
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39.74%), that means an annual loss of 3.97 ha/year. The second greatest change rate was 

registered by fruit trees and berry plantations (-37.84%) with an annual loss of 3.78 

ha/year. The biggest positives values of percentage change were registered for transitional 

woodland-shrub class, namely 8.36% with an annual increasing rate of 0.84 ha/year 

(Table 3).  

Table 2. Total area in expressed hectares and percentage accounted  

for each land use and land cover categories present in the study area 

Land cover/Land use class 
1990 2000 2006 2012 

Ha % Ha % Ha % Ha % 

Continuous urban fabric 440 0.19 441 0.19 - - - - 

Discontinuous urban fabric 29546 12.95 29605 12.98 23951 10.50 24003 10.52 
Industrial or commercial units 1812 0.79 1859 0.82 860 0.38 987 0.43 

Road and rail networks and associated land     50 0.02 50 0.02 

Airports 38 0.01 38 0.01 22 0.01 22 0.01 
Dump sites 78 0.03 47 0.02 - - - - 

Green urban areas 52 0.02 53 0.02 - - - - 

Sport and leisure facilities 26 0.01 26 0.01 - - - - 
Non-irrigated arable land 63698 27.93 64456 28.26 73996 32.44 73886 32.39 

Vineyards - - - - 43 0.02 43 0.02 

Fruit trees and berry plantations 954 0.42 593 0.26 726 0.32 726 0.32 
Pastures 13976 6.13 13641 5.98 19627 8.61 19558 8.58 

Complex cultivation patterns 8589 3.77 8652 3.79 10649 4.67 10647 4.67 
Agriculture with natural vegetation 19973 8.76 19835 8.70 9540 4.18 9540 4.18 

Broad-leaved forest 24152 10.59 24321 10.66 26213 11.49 26214 11.49 

Coniferous forest 30578 13.41 29965 13.14 30451 13.35 30437 13.34 
Mixed forest 25113 11.01 25207 11.05 26619 11.67 26634 11.68 

Natural grasslands 27 0.01 27 0.01 259 0.11 259 0.12 

Transitional woodland-shrub 4057 1.78 4396 1.93 1659 0.73 1660 0.73 
Beaches, dunes, sands - - - - 78 0.03 77 0.03 

Inland marshes 2506 1.10 2510 1.10 - - - - 

Water courses 2205 0.97 2210 0.97 3108 1.36 3108 1.36 
Water bodies 282 0.12 220 0.10 251 0.11 251 0.11 

Total 228102 100 228102 100 228102 100 228102 100 

 

The 2000-2006 period highlights that four land cover-use classes have totally converted 

in other land cover/use categories: dump sites, green urban areas, sport and leisure 

facilities and inland marshes. Other land cover/use classes that registered considerable 

decreasing rates during the 2000-2006 period were: transitional woodland-shrub (-

62.26%), industrial or commercial units (-53.84%), land principally occupied by 

agriculture (-51.90%), airports (-42.11%) and discontinuous urban fabric (-19.10%). In 

contrast, the pastures class experienced the greatest gains of area (5986 ha) from 2000 to 

2006, which means a percentage change of 43.88% and an annual increasing rate of 7.31 

ha/year. Other land cover/use classes that registered considerable increasing rates during 

the 2000-2006 time horizon were: water courses (40.63%), non-irrigated arable land 

(14.80%) and water bodies (14.09%). 

The last period analyzed (2006-2012) emphasizes a relative stability of land use system 

in the studied area. In line with this statement, the biggest values of change area (positive 

trend) was registered by industrial or commercial units (127 ha), so a percentage change 

of 14.77% that means an annual increasing rate of 2.46 ha/year and by discontinuous 

urban fabric which gained an area of 52 ha (0.22%; 0.04 ha/year). The other side, the 

biggest values of change area (negative trend) was registered for non-irrigated arable land 

with a lost area of 110 ha, so a percentage change of 0.15% that means an annual 

decreasing rate of 0.02 ha/year. Pastures have also registered high values of change area 

(-69 ha) with a total percentage change of 0.35% (-0.06 ha/year). 
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Table 3. Change in area, extent and rate of change over the three time horizons analyzed 

Land cover/Land use class 

1990-2000 2000-2006 2006-2012 

Change 
area 

(ha) 

Percent

age 

change 
(%) 

Annual 

rate of 

change 
(%/year) 

Change 
area 

(ha) 

Percent

age 

change 
(%) 

Annual 

rate of 

change 
(%/year) 

Change 
area 

(ha) 

Percent

age 

change 
(%) 

Annual 

rate of 

change 
(%/year) 

Continuous urban fabric 1 0.23 0.02       

Discontinuous urban 

fabric 
59 0.20 0.02 -5654 -19.10 -3.18 52 0.22 0.04 

Industrial or commercial 

units 
47 2.59 0.26 -999 -53.74 -8.96 127 14.77 2.46 

Road and rail networks 
and associated land 

- - - 50 - - 0 0.00 0.00 

Airports 0 0.00 0.00 -16 -42.11 -7.02 0 0.00 0.00 

Dump sites -31 -39.74 -3.97 -47 -100 -16.67 0   

Green urban areas 1 1.92 0.19 -53 -100 -16.67 0   

Sport and leisure facilities 0 0.00 0.00 -26 
-

100.00 
-16.67 0   

Non-irrigated arable land 758 1.19 0.12 9540 14.80 2.47 -110 -0.15 -0.02 

Vineyards - - - - - - 0 0.00 0.00 

Fruit trees and berry 
plantations 

-361 -37.84 -3.78 133 22.43 3.74 0 0.00 0.00 

Pastures -335 -2.40 -0.24 5986 43.88 7.31 -69 -0.35 -0.06 

Complex cultivation 
patterns 

63 0.73 0.07 1997 23.08 3.85 -2 -0.02 0.00 

Agriculture with natural 
vegetation 

-138 -0.69 -0.07 -10295 -51.90 -8.65 0 0.00 0.00 

Broad-leaved forest 169 0.70 0.07 1892 7.78 1.30 1 0.00 0.00 

Coniferous forest -613 -2.00 -0.20 486 1.62 0.27 -14 -0.05 -0.01 
Mixed forest 94 0.37 0.04 1412 5.60 0.93 15 0.06 0.01 

Natural grasslands 0 0.00 0.00 232 859.26 143.21 0 0.00 0.00 

Transitional woodland-
shrub 

339 8.36 0.84 -2737 -62.26 -10.38 1 0.06 0.01 

Beaches, dunes, sands - - - - - - -1 -1.28 -0.21 

Inland marshes 4 0.16 0.02 -2510 
-

100.00 
-16.67 0 - - 

Water courses 5 0.23 0.02 898 40.63 6.77 0 0.00 0.00 

Water bodies -62 -21.99 -2.20 31 14.09 2.35 0 0.00 0,00 

Class level analysis of landscape metrics 

Every landscape can be characterized by its structure or composition, the spatial 

arrangements of the constituent elements, the shape of plots and not ultimately by the 

diversity or the abundance. The landscape of the study area is dominated by forest, 

agriculture and urban pattern, but exist also other land cover/use categories which 

contribute to the landscape diversity as a consequence of dynamics in space and time. 

Analysis of landscape composition 

For the analysis of landscape composition we employed four landscape metrics at class 

level, namely: number of patches, mean patch area, edge density and largest patch index, 

as they are shown in Figure 4.  

The number of patches (Figure 4 - a) is a simple measure of the extent of subdivision or 

fragmentation of the landscape pattern. Moreover, when you used the same landscape in 

different time periods, this indicator is suitable to reveal the level of landscape 

fragmentation. In detail, the number of patches ranged from a minimum of 1 patches 

(vineyards, sport and leisure facilities or green urban areas) to a maximum of 245 patches 

(pastures) or over one hundred patches (complex cultivation patterns, agriculture with 

natural vegetation, discontinuous urban fabric or broad-leaved forest). 

To enhance the degree of fragmentation, we combined this index with mean patch area 

(Figure 4 - b), because an increase in the number of patches will cause a decrease of mean 

patch size and vice versa. In line with this statement, we noticed that a decrease of the 

number of patches from 88 in 1990 to 80 in 2012 caused an increase of the mean shape 
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area from 723.85 ha in 1990 to 923.58 ha in 2012 for non-irrigated arable land. We have 

to mention that the mean patch area is also determined of the total area of individual land 

cover class.  

Similar information with respect to landscape fragmentation is offered by edge density 

(Figure 4 - c) which it is an expression of the form and complexity of a class’s patches as 

well as of the heterogeneity of the mosaic that constitutes the whole landscape. The index 

is dependent also by the total class area or how much the respective plots are bound to 

specific, more compact portions of the territory. In our case study, the edge density ranges 

from 9.76 m/ha in 2012 for non-irrigated arable land to 0.1 m/ha for sport and leisure 

facilities in 1990 and 2000.  

 

 
Figure 4. Composition metrics: number of patches (a),  

mean patch area (b), edge density (c) and largest patch index (d) 

The last index which we employed for the analysis of landscape composition at class level 

was largest patch index (Figure 4 - d) which shows the percentage of total landscape area 

comprised by the largest patch. This index is easy to compare to the total class area and 
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it varies among 0% to 100% when the landscape is composed by a single patch. The 

largest patch index is minimum (0.2%) for beaches, dunes and sands, vineyards and road 

and rail networks as a consequence of the total small area of the classes. In contrast, the 

highest values of the largest patch index were registered for non-irrigated arable land 

(7.86% in 1990 and 9.95% in 2012) and by coniferous forest, mixed forest, broad-leaved 

forest and discontinuous urban fabric, these being the classes which occupy the high 

percentage of the study area.  

Landscape shape 

The second category of indicators that we take into analysis involved those that highlight 

the landscape shape: mean patch shape (Figure 5 - e) and perimeter-area fractal dimension 

(Figure 5 - f). The mean shape index indicates the average form of units with different 

land cover/use categories. The most of classes present nearly a rectangular shape because 

provide values which range between 1.16 and 1.90. The classes with values higher than 

1.90 present a distinctly elongated irregular shape. Sport and leisure facilities class reveals 

almost a circular shape, while vineyards present almost a square shape.  

The other side, the perimeter-area fractal dimension shows the complexity of the 

perimeter of a vegetation unit. This index shows that the most of classes registered values 

below 1.50 that means a relatively small complexity of the patches in form). The values 

of this index range from 1.33 for transitional woodland-shrub in 2000 to 1.69 for water 

courses in 1990. During the three time intervals investigated we observed an upward trend 

since 2000-2006 intervals with the exception of coniferous and mixed forests which 

registered an insignificant decrease. 

 
Figure 5. Shape metrics: mean shape index (e) and perimeter-area fractal dimension (f) 

Landscape configuration 

The third category of landscape metrics applied at class level emphasizes the landscape 

configuration. In particular, we chose four landscape metrics for the analysis of the spatial 

arrangements of the patches corresponding to a class, as they are presented n Figure 6. 

First of these indices is represented by landscape shape index (Figure 6 - g) which shows 

the form of patches. The landscape shape index is equal to 1 when the landscape elements 

consist of a square or almost square polygon and it increases up to infinite values when 
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the shape of the landscape patches become more irregular. The smallest values of this 

indicator registered by sport and leisure facilities (1.09), so the shape of the constituent 

patches is almost a square. In contrast, the discontinuous urban fabric reached the highest 

value of this index (30.04 in 2012). The most of classes present an irregular form 

according to the interpretation of values of landscape shape index. Moreover, the index 

show the degree of the compactness. Further, the arrangement of the patches and the type 

of distribution (uniform or irregular) is proved by interspersion and juxtaposition index 

(Figure 6 - h). This index approaches zero when adjacencies are unevenly distributed and 

gains 100 if all patch types are equally adjacent to all other patch types. In our study area, 

the most of land cover classes registered values which ranged between 50% and 70%, the 

smallest value being registered by airports (15.54% in 2006 and 2012) whereas the 

highest value was recorded by transitional woodland-shrub (73.49% in 2006). 

 

 
Figure 6. Configuration metrics: landscape shape index (g) interspersion and juxtaposition index (h), 

mean Euclidean nearest neighbor distance (i) and proximity index (j) 
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The last two indices analyzed, the mean Euclidean nearest neighbor distance (Figure 6 - 

i) and the proximity index (Figure 6 - j) present information about the distance between 

patches and measures the degree of isolation and fragmentation. The following classes 

registered increases over the time horizons analyzed: transitional woodland-shrub, fruit 

trees and berry plantations, industrial or commercial units, mixed forest, agriculture with 

natural vegetation or coniferous forest. That means that the patches corresponding to these 

classes became more isolated. The other side, in the case of proximity index we have 

chosen a radius defined by 200 meters, this fact explaining why some classes have not 

values for this index. The reduction in the isolation of patches (small values of the mean 

Euclidean nearest neighbor distance) increases the proximity index (high values of the 

proximity index shows that the patches become closer), behavior specific to the natural 

grasslands, pastures or mixed forest. 

Landscape level analysis of landscape metrics 

The second phase of our analysis aimed to investigate land use and land cover changes 

by the application of several landscape metrics (those applied at class level and two 

metrics of diversity). The indices employed were divided into four categories in order to 

describe landscape composition, shape, configuration and diversity (Table 4 and Table 5 

show the statistical results of these metrics).  

Table 4. Landscape metrics quantification at landscape level (composition and shape) 
 Composition  Shape 

Year NP AREA_MN (ha) ED (m/ha) LPI (%)  MN_SHAPE PAFRAC 

1990 1102 206.99 25.73 7.86  2.00 1.42 

2000 1086 210.04 25.50 8.10  2.00 1.42 

2006 1139 200.27 26.64 9.95  2.03 1.45 

2012 1140 200.09 26.68 9.95  2.03 1.45 

 

The analysis emphasizes that it can be identified two major trends of landscape pattern 

evolution. Firstly, during 1990-2000 period we noticed a small decrease of the degree of 

fragmentation, consequence of reducing the number of patches from 1102 in 1990 to 1086 

in 2000. This fact determined increases in the mean patch area and in the largest patch 

index. The shape index presented constant values (2 for mean shape index and 1.42 for 

perimeter-area fractal dimension) between 1990 and 2000, showing an irregular shape of 

the patches. Moreover, the reduction of fragmentation is prove by the growing values of 

the contagion index which highlight the level of interspersion and aggregation (zero when 

the classes are disaggregated to the maximum and equals to 100 when all the classes are 

aggregated at most, i.e., when the landscape is composed of one patch). The increase of 

the mean Euclidean nearest neighbor distance from 984.48 m in 1990 to 999.65 m in 2000 

and the reduction of the proximity index (defined the same radius of 200 m) from the 

57.22 m in 1990 to 53.89 m in 2000, respectively, support the compactness of the 

landscape alongside landscape shape index. This type of evolution given by the fact that 

patches became sparsely and the probability that two patches from the same class to be 

closer is small support the irregularity of spatial distribution.  

Secondly, starting with the year 2006 we identify an increase in the level of landscape 

fragmentation, as a result of the increase in the number of patches from 1086 in 2000 to 

1140 in 2012. This evolution caused a decrease of the mean patch area from 210.04 ha in 

2000 to 200.09 ha in 2012 and an increase of the edge density from 25.50 m/ha in 2000 

to 26.68 m/ha in 2012. The shape of the patches registered small increases but the form 
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remained irregular. The higher values of contagion index and interspersion and 

juxtaposition index indicate a more uniformly configuration of the landscapes, because 

the patches were more regularly distributed across the study area. 

Table 5. Landscape metrics quantification at landscape level (configuration and diversity) 
 Configuration  Diversity 

Year CONTAG (%) LSI IJI (%) ENN_MN (m) PROX_MN (m)  SHDI SIDI 

1990 54.16 33.03 66.45 984.48 57.22  2.13 0.85 

2000 54.37 32.75 66.28 999.64 53.89  2.13 0.85 

2006 54.46 34.11 66.74 923.19 83.87  2.01 0.83 

2012 54.40 34.16 66.76 922.33 83.82  2.02 0.83 

 

The analysis of the landscape diversity is based on the results of two different landscape 

metrics: Shannon’s Diversity Index (SHDI) and Simpson’s Diversity index (SIDI ÷ Table 

5). The Shannon’s Diversity Index measures the ecological diversity in a population but 

can also be applied to the landscape investigation. There is not diversity when a landscape 

contains a single patch (its value is zero); as the different patches and their spatial 

distribution increase, diversity also grows. In contrast, another popular index that 

measures the landscape diversity, similar to the SHDI but with a more intuitive 

interpretation, is the SIDI. Precisely, the SIDI is given by the probability that two 

randomly selected landscape points are different types of patches. The numerical value 

of SIDI varies from 0 to 1 [2]. SIDI is a dominance index, which is weighted toward the 

abundance of the most common land use category [36]. A little reduction in the values of 

SHID and SIDI was observed after 2000 as a consequence of the less uniformity in the 

distribution of land cover classes and the domination of large patches of a few land cover 

and use categories.  

 

DISCUSSIONS 

Today, cause of the widespread recognition that landscape is a dynamic entity, one of greatest 

challenge confronting landscape pattern analysis is quantifying temporal variation in landscape pattern 

metrics [37]. 

During the last decades, the Suceava River Basin experienced several changes in the socio-economic 

conditions starting with transition to the market economy and ending with post-accession period to the 

European Union. Moreover, the different agricultural and environmental policies that have occurred 

over the las years have led to significant changes in the spatial land cover and land use pattern. 
Another research direction to identify the level of change in the landscape is represented 

by the Landscape Change Index (LCI), which was defined by Woodward and Fuhlendorf 

[38] as the total change in vegetation and land use at the landscape level by combining 

the absolute average changes of all land-cover types into one value. In this way, the 

Landscape Change Index is described by one value which is the result of all types of 

changes taking place in the background of the landscape in a given period of time. The 

main step for the calculation of the LCI consists of determining the level of percentage 

deviation between the reference criterion and data from next time interval, for each 

category of the landscape structure [39]. 

According to the applicability of Landscape Change Index, we identified in which period 

the changes were most intense. Thus, we noticed that the second analyzed period was the 

most intense in terms of change receiving a value of 18.46 being followed by the first 

analyzed period with a value of 1.34. The highest value of the LCI in the second analyzed 

period can be explained by the high rates of conversion at the level of several classes, 

which determined an intensification and extensification of the agriculture and can be the 
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effect of the implementation of new regulations of the Common Agricultural Policies 

starting with 2000 (Agenda 2000) and 2003. If we take into account the changes between 

the classes that are not present in the same years of investigation, the level of LCI 

increases up 19.68. 

The first analyzed period registered also a high level of LCI as a consequence of transition 

period from centralized economy to the market economy, which implemented new rules 

on the property right (Law no. 58/1991), or the permissive legislation on construction 

sector and the right to free movement of persons. 

The third analyzed period registered the smallest value (0.18) of LCI and can be explained 

by the strong homogenization of land use/cover classes (small rates of changes) and as a 

result of increasing stability after post-accession to the European Union. 

The changes in economic conditions, depopulation, ageing of population, frequent 

changes in legislation have led to the abandonment of agricultural lands in other areas 

and the subsequent process of re-naturalization. Although there are many factors which 

affect the behavior of landscape metrics like as the number of land use classes, the scale, 

both grain and extent, the statistical approach used for determining neighborhood (e.g., 

the four neighbor rule versus eight-neighbor rule), the landscape metrics chosen for this 

study reveal valuable information about the landscape changes and processes. 

 

CONCLUSIONS 

In the context of a variety of existing tools, plug-ins or extensions which range from 

descriptive tools to modelling tools that provide a technical support to create artificial 

landscape patterns modelling under certain conditions, the present paper quantified the 

changes in landscape spatial pattern by the application of ArcGis software, FRAGSTATS 

software and MS Excel spreadsheets in order to produce, process and present valuable 

information about the changes in landscape structure within the Suceava River Basin. 

With the aim to assess land cover and land use changes in the Suceava River Basin on 

Romanian territory we applied an interdisciplinary approach by integrating territorial 

mapping and landscape ecological perspectives. The analysis was based on CORINE 

Land Cover datasets using the third level of hierarchical classification scheme and was 

caried out for three time horizons, namely 1990-2000, 2006-2006 and 2006-2012, each 

period corresponding of specific stages of evolution of the Romania’s historical 

background: transition period to the market economy, pre-accession period to the 

European Union and post-accession period to the European Union, respectively. 

The application of the landscape metrics used in the present study offer the posibility to 

indentify not only the quantitative results about land cover or use categoires, but also have 

allowed us to quantify the active process that have occcured and occurs at the level of the 

Suceava River Basin, namely the fragmentation degree.  

We have identified that the driving forces which caused changes in land cover and land 

use spatial pattern were measures and activities that were part of the political agendas, 

historical-cultural evolution, technological and economic level, demographic factors and 

not ultimately of the natural conditions which shapes the local landscape. 

The geographical tools could prove their usefulness because offer an overview of the 

territory and support the implementation of the appropriate measures that can guarantee 

a dynamic decision support system used to develop strategies and to sustain landscape 

planning. 

The future research will concern the application of other techniques and tools, the 

improvement of data quality, the integration of historical cartography and aerial 
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photographs and, above all, the quantification of the stability of landscape or the intensity 

of land use changes and the processes occurred in relation with natural conditions, land 

use policies in different socio-economic contexts. 
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ABSTRACT 

According to the Directive 2002/49/EC of the European Parliament and Council of 25 

June 2002 relating to the assessment and management of environmental noise, a road 

traffic noise evaluation should end with an estimation of the exposed population. Based 

on this, further actions can be implemented in order to diminish the effect the 

environmental noise has on people within urban areas. The road traffic generated noise is 

one of the four main noise sources that are currently being under study; the others being 

the rail network, aviation and industrial areas. The current paper estimates the population 

exposure to the road traffic noise in an area comprising 9.87% of the total population of 

Vaslui town, North-Eastern Romania. The methodology followed in the first place a 

pattern for the noise levels generation. In order to accomplish this, a spatial database was 

created including the buildings and the road network of the study area. These features 

were assigned specific attributes being mandatory for the current study, like population 

size per building, building types, traffic volume etc. The noise simulation was then 

performed by the opeNoise plugin of QGIS Brighton 2.6.1. The result was a grid of points 

with different noise levels for two noise indexes: Lday-evening-night and Lnight. After the grid 

interpolation, the noise layers were used to calculate the impacted population size, 

implementing a method arisen from the European Commission recommendations.  

 

Keywords: population exposure, road traffic noise, acoustic noise modeling, Vaslui town 

 

INTRODUCTION 

Among the environmental noise sources, one can encounter the road traffic inside the 

urban areas and outside, on main roads connecting the cities of a country, the rail network 

(trains and tramways), the industrial areas close to populated environments, and the 

airport runways. Out of these noise sources, the urban areas are highly impacted by the 

road traffic environmental noise, and at a lower level by the other sources [1]. 

The law that integrates the noise modeling and population exposure assessment for the 

urban municipalities in Romania is the Government Decision no. 321/2005 [2]. In 

addition to this, further Ministerial Orders were issued in order to create the basis for a 

better decision making process. The final results concerning the population exposure to 

environmental noise are also presented to the European Commission according to the 

Directive 2002/49/EC of the European Parliament and Council of 25 June 2002 relating 

to the assessment and management of environmental noise [3]. 
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The population exposure assessment is being conducted based on a noise modeling for 

different noise sources. In the case of road traffic noise for the study area, this process 

brings about noise maps created to showcase the noise level distribution (over 5 decibels 

A-weighted intervals, abbreviated as 5 dB(A)) for two main indexes (Lday-evening-night and 

Lnight), as a result of using the French NMPB-Routes-96 computation. A further validation 

is likely to be performed in order to increase the accuracy of the noise modeling. The 

validation is done through in-field measurements of the road traffic noise. For the current 

study, no validation was conducted.  

The current paper is concerned with the modeling and assessment of the road traffic 

generated noise for Vaslui town, an urban municipality situated in the North-Eastern 

Romania. The study area consists of the main road network within the municipality limits, 

as follows: Calugareni St. and Traian St. in the West, Stefan cel Mare St. in the Central 

part connected to Decebal St. in the North and Republicii Blvd. in the South, and Decebal 

St. and an extension of Stefan cel Mare St. in the East and South-East.  
The road traffic noise levels were calculated for a buffer of 50 m along the road network 

described above (Figure 1). The urban streets chosen as part of this study are diverse 

traffic type wise. Thus, the studied road network comprises ring roads carrying heavy 

traffic, main streets inside the urban framework, but smaller streets used to connect the 

main ones as well. The study area also comprises noise-sensitive institutions, like 

educational institutions.  

Out of the total population of Vaslui town of 97,067 inhabitants (according to the 2011 

Population and Housing Census [4]), the study area incorporates 9.87%, meaning 9,585 

inhabitants.  

 

 
Figure 1. Localization of the study area within the town’s limits 

The factors that influence the noise propagation and are actually taken into consideration 

in the current paper are mainly of meteorological descend. Thus, the temperature is part 

of the computation method, influencing the noise level distribution in the way that lower 

the temperature, higher the noise generated by vehicles as the noise is more easily 
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propagated through air [5-7]. The relative humidity also has an impact on the noise 

generation. There is a direct dependency between the air relative humidity and the noise 

level [5].  

The software used to generate the noise maps is being unable to integrate the vegetation 

and ground effects, as they can absorb or reflect the noise [8].  

It is to be noticed that no road traffic noise study was yet conducted on the road traffic of 

Vaslui town. 

 

METHODOLOGY 

The input data (Figure 2) is represented by buildings, as both noise receivers and obstacles 

to noise propagation, and road network, as noise source. The buildings layer included 

information regarding the population size per building which was later used to estimate 

the population exposure to over the limit noise levels. It also included the building type 

according to the following classification: residential, special use (schools, hospitals – as 

noise sensitive buildings) and other use (non-residential). The layer geometry is based on 

an orthophotography of the study area, while the population size was obtained through 

field observations.  

 

 
Figure 2. The layers used as input data for noise modeling (1 – buildings, 2 – road network) 

The road network layer was digitized as polylines using an orthophotograph as well. The 

streets with a width bigger than 15 m were chosen to be represented as double line, while 

the others as simple line (according to Ministerial Order no. 1,830/2007 [9]). As main 

noise sources within the study area, the noise modeling is mainly concerned with the 

acquisition of good traffic data in the first place.  

Table 1. Time periods used by the computation method  

Index Time period 

Lday 7 am – 7 pm 

Levening 7 pm – 11 pm 

Lnight 11 pm – 7 am 

source: Ministerial Order no. 678/1344/915/1397/2006 

The traffic data used in the current study was obtained mainly through field observations 

or using the recommendations found in the National Legislation. For instance, the traffic 

volume was assigned to the road network layer by using the number of vehicles collected 

for two main roads (Traian St. and Stefan cel Mare St. - the sector between ‘Crucea Garii’ 

in the South and the junction with Decebal St. in the North) and the information provided 

in Tool 2.5 and Tool 4.5 of Ministerial Order no. 678/1344/915/1397/2006. These data 
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was later extrapolated to the rest of the road network by using a street categorization: 

main roads, connecting roads and roads within residential area. The road network was 

also assigned information regarding the time period (Table 1) and the vehicle types (with 

a net load higher or lower than 3.5 tonne).  

The vehicle speed values were assigned according to the limits per street type found in 

the National Legislation, so that no field measurement was done [1]. The longitudinal 

profiles (slope in opeNoise) were assigned as being either flat, down or up, according to 

a slope map of the area. The traffic flow type and the road surface, information required 

by software, was set to ’non-differentiated pulsed’ and ‘smooth’ respectively.  

The software used to model the noise levels for Vaslui town was QGIS Brighton 2.6.1. 

and opeNoise plugin, integrative part of the latest, while the noise calculation method was 

the French national computation method ‘NMPB-Routes-96 (SETRA-CERTU-LCPC-

CSTB)’, also described in the Directive 2002/49/EC. The noise levels were generated for 

a grid of points of 5 m x 5 m dimension, for two noise indexes. These are Lden for the road 

traffic noise assessment over a full-day time period and Lnight to assess the noise during 

the 11 pm – 7 am night period. The formula used to calculate Lden is the following:    

 

          𝑳𝒅𝒆𝒏 = 10 ∙ 𝑙𝑔
1

24
(12 ∙ 10

𝐿𝑑𝑎𝑦

10 + +4 ∙ 10
𝐿𝑒𝑣𝑒𝑛𝑖𝑛𝑔+5

10 + 8 ∙ 10
𝐿𝑛𝑖𝑔ℎ𝑡+10

10 ) ,    (1)              

where Lday, Levening and Lnight represent the noise levels calculated accroding to NMPB-

Routes-96 computation method for the time periods described in Table 1. 

 

The computation method also required data as the research ray (set to 50 m), temperature 

mean (25 °C) and relative humidity (50%) to be specificed [10].  

The grid of points, having assigned the noise levels for Lden and Lnight, is further 

interpolated using the Inverse Distance Weighting (IDW) method with a power of 2. The 

IDW noise data interpolation method is yet to be unanimously used, but it was being used 

in the current paper as many articles agreed upon it [1, 11, 12]. 

The final noise maps are representations of noise levels distributed as 5 dB(A) intervals 

and saved as raster. The estimation of the population size exposed to over the limit noise 

levels is being performed according to the recommendations of the Ministerial Order no. 

678/1344/915/1397/2006 (chapters 3.1.6 to 3.1.8) [13]. The noise limits for Lden is 70 

dB(A), while for Lnight is 60  dB(A) (according to Ministerial Order no. 

152/558/1119/532/2008 [14]).  

 

RESULTS AND DISCUSSIONS 

The noise levels distribution is shown as contour lines on noise maps created by 

interpolating the values for Lden and Lnight indexes (Figure 3).  

For Lden index, the street that generates the loudest noise over its entire length is Decebal 

St., in the Eastern part of the study area. This street is characterized by values higher than 

75 dB(A). The reason behind this is the type of vehicles the street carries. Being a ring 

road, the heavy traffic is diverted here so that the inner roads lack it. Another element of 

the road network whose population situated close to it is exposed to high noise levels is 

represented by the junction areas (Lden values up to 80 dB(A) and above). 
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Figure 3. Detail on the southern part of the study area (Lden noise map) 

The same situation is encountered in the case of Lnight noise levels distribution, the 

differences lying in the fact that the Lnight values are up to 5-10 dB(A) lower than those 

of Lden index.  

When studying the exposure to road traffic noise, one should consider the noise sensitive 

institutions as well (e.g. hospital, educational institutions). Although they are not 

residential buildings, the activities that occur inside them can be highly disturbed by the 

environmental noise. Within the study area, there are no sanitary institutions, but a total 

of seven educational buildings, as follows: three secondary schools, two high schools, 

one school gymnasium and one annex. They are exposed to Lden values of up to 70-75 

dB(A). 

 Table 2. Population exposure assessment to Lden and Lnight noise indexes for the study area 

 

Nevertheless, the main exposure evaluation is being performed for the residential 

buildings. For the current study area, out of the total population of 9,585 inhabitants, 

11.45% are exposed to Lden values higher than the limit of 70dB(A), while 14% are 

exposed to Lnight values higher than 60dB(A) (Lnight value limit). This means that almost 

1,100 inhabitants can be affected by high noise levels over a full-day time period. During 

the night, there are approximately 1,345 inhabitants exposed to over the limit values. All 

the detailed results are shown in Table 2, and as histograms in Figure 4. 

 

 Noise level (dB(A)) 

 <35 35-39 40-44 45-49 50-54 55-59 60-64 65-69 70-74 75-79 >=80 

Size of population exposed to Lden 1839 184 321 474 726 1521 1883 1539 910 168 20 

Size of population exposed to Lnight 2308 446 664 1276 1567 1982 977 334 31 0 0 
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Figure 4. Population size distribution on noise intervals for Lden and Lnight 

CONCLUSIONS 

Knowing the size of the population affected by high noise levels plays an important role 

in the decision making process lead by the local authorities. As stated in the Directive 

2002/49/EC of the European Parliament and Council of 25 June 2002 relating to the 

assessment and management of environmental noise, a noise modeling should bring about 

the number of people exposed to environmental noise. In the case of the current paper, 

the noise source was the road traffic inside urban areas. 

The population assessment represented the last step of the noise modeling and was done 

by taking into consideration the number of people per building in the areas exposed to 

road traffic noise. The current study revealed the differences that appear when the 

assessment is performed on two different types of urban streets. A first type was being 

represented by the inner area roads, characterized by lower values when compared to a 

second type of streets: ring roads. The latest carry the heavy traffic of the town and thus 

are expected to have higher values of the noise levels. The junctions inside the urban area 

have an important influence on the final exposure evaluation as well. These areas are 

characterized by noise levels 10 dB(A) higher in average than the surroundings. The 

junctions also have a high population density, making them one of the hot-spots of 

exposure to road traffic noise.  

The final results are only based on the French NMPB-Routes-96 computation method and 

are expected to be further validated through in-field measurements. Nevertheless, the 

current study represented one of the first assessments of population exposure to road 

traffic noise ever to be conducted in the case of Vaslui town. 
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ABSTRACT 

This study aims to make a comparison between flooded areas identified using the flood 

bands obtained with HEC-RAS hydraulic model, and the NDWI index resulted by 

processing Landsat 7-ETM+ satellite imagery. The study area was the upper sector of the 

Jijia River in Moldavian Plateau (North-Eastern Romania), affected by the July 2010 

flood that was well caught in the satellite images. During that event the level of the Jijia 

River at Dingeni hydrometric station reached a value of 579 cm, far exceeding the level 

of flooding. Performing different flood simulations on the concerned river sector, a 

flooded area of 15.80 km2 has been revealed when applied the NDWI index, and a flooded 

area of 16.26 km2 when used the HEC-RAS hydraulic model. Following the field analysis, 

the values obtained with HEC-RAS are validated. The flooded area smaller by 0.46 km2 

in the case of images Landsat 7-ETM+ could be explained by errors due to resolution or 

cloudiness. 

 

Keywords: flood, GIS, remote sensing, NDWI, HEC-RAS, Jijia River 

 

INTRODUCTION 

Flooding is the most common phenomenon of global hydrological risk. The location of 

many dwellings and other economic facilities in potentially flooded areas leads to 

increased economic losses as well to increased risk of losing human lives. That is why 

identification of potentially floodable areas is essential for reducing damage in the event 

of a flood. 

Various methods can be used for mapping flood [1-4]. Many studies apply the HEC-RAS 

hydraulic model and the NDWI index obtained by processing satellite imagery. The 

methodology HEC-RAS is designed to achieve a more precise simulation of floods, while 

satellite images, as part of the remote sensing, allow GIS processing by means of indices 

(MNDWI, NDVI, AWEI, ML or NDWI) depending on the type of information to be 

extracted. Recently, methodological studies aiming at producing such maps have 

multiplied, benefiting from the generalization of Geographic Information Systems (GIS) 

[5], the spectacular increase in the sources of acquisition of spatial data and the 

development of statistical models to explain and predict natural phenomena [6, 7]. 

The present study aims to identify and compare the potentially floodable areas of the 

upper sector of the Jijia River in North-Eastern Romania, obtained by using two methods: 
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the HEC-RAS hydraulic model, and the NDWI index resulted by processing satellite 

imagery. These two methods have been used in numerous studies at both international [8-

11] and national [12-14] levels, contributing to the improvement of flood risk mapping. 

 

STUDY AREA 

The Jijia River is the tributary of the Prut River, located in the in the Moldavian Plateau 

in the north-eastern part of Romania. From an administrative point of view, the Jijia river 

basin is part of the Botosani and Iasi counties. The Slobozia-Dingeni sector is located in 

the central part of Botosani County, stretching between the Dorohoi hydrometric station 

(located upstream of the studied sector) and Dingeni hydrometric station (located 

downstream of the studied sector). The main localities in the studied sector are Slobozia, 

Vladeni, Borzesti, Ungureni and Dingeni (Fig.1). The Jijia River's multi-annual average 

flow is 0,83 m3/s, but maximum flows registered at both stations are over 100 m3/s. From 

the climatic point of view, the average annual precipitation amount is between 550 and 

600 mm, and the average air temperature is between 9 and 9,5C. 

 

 

Figure 1. Location of the study area in NE Romania 

The geological deposits specific to the Jijia hydrographic basin belong to the Sarmatian 

(Bassarabian), being represented by alternating layers of clays, marls, sandstone, sands 

and loams [15]. The deposits of the floodplain belong to the Upper Pleistocene and 

Holocene, mainly constituted of gravel, sands and loams. Climatic characteristics, 

vegetation and rock type of Jijia river valley facilitated the development of Aluviosol 

soils. Also in the floodplain area there are Solonetz soil areas [2].  

 

METHODOLOGY 

As already mentioned, we used two methods of identifying the areas at risk from flooding. 

The first method is the creation of a flood band with the HEC-RAS hydraulic model, and 

the second method consists in processing the Landsat 7-ETM + images using the NDWI 

index, taking into account the strong floods of July 2010.  

HEC-RAS Method. In order to model the floodplain in HEC-RAS, in the first stage, it 

was necessary to digitize the relief elements, as the basis for modeling the floodable areas. 

The spatial database was extracted from a Digital Terrain Model (DTM) obtained by 

LiDAR technology (DTM resolution of 0.5 m, 1: 5,000) and aerial images (orthophoto 
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maps with a resolution of 0.5 m, 1: 5,000). Vector digitization and simulation of flood 

strips were made using ArcGIS software, HEC-RAS and HEC-GeoRAS extensions. In 

order to simulate the flooding, it was necessary to generate vector strata such as: the slope 

of the Slobozia-Dingeni sector, which coincides with the drainage channel, the banks of 

the minor bed, the floodplain, the land use, as well as the transverse profiles with an 

equidistance of approximately 20 m. The HEC-RAS simulation of the flood, based on the 

LiDAR type elevation raster, generated a .tin file. The flood simulation was generated by 

entering the flow recorded on June 28th, 2010 (190 m3/s). On July 3rd, according to 

Landsat 7 ETM + images, the water was not withdrawn. 

Landsat 7-ETM + image processing method using the NDWI index. For the 

implementation of the second method, two important steps were taken: the data 

acquisition and processing stage. Thus, a set of data in raster format (Landsat 7-ETM + 

images) has been achieved, which are open source. The data processing involved a series 

of operations that included raster and vector files. Six indices for the identification of 

water bodies (MNDWI, NDWI, NDVI, AWI, WRI, and NDMI) were first calculated. 

This operation was required to get the most accurate model. Of the six calculated indices, 

the NDWI index was chosen. The next step was to extract the flood limit of the 

index/index that was also used in the next processes. The obtained limit was validated 

and brought to the local projection system [13]. In the last stage of the study the results 

obtained with both methods were compared and the differences between them were 

identified by extracting the land use based on the flood limit, calculating the flooded 

areas, generating the descriptive statistics, but also creating suggestive cartographic 

material. 

 

RESULTS AND DISCUSSIONS 

The floods produced at the end of June and early July 2010 had a duration of 7 days. The 

water level reached a maximum of 874 cm at Dorohoi, 274 cm higher than the flood rate, 

and 579 cm at Dangeni, 96 cm more than the flood rate, the flood resulting in countless 

damages, including the total destruction of dozens of dwellings [13]. 

Processing data through the two methods has led to identification of a total flooded area 

of 16,2 km2 by using the HEC-RAS method, respectively, of an area of 15,8 km2 by using 

the NDWI index method. Thus, a percentage of approximately 60% of the flodplain area 

was flooded, the difference between the floded areas obtained by both methods being 

only 0.4 km2 (Table 1). 

In terms of land use, from the total flooded area obtained by the Hec-RAS method, 

residential areas occupy about 0,17 km2, compared to the surface obtained using the 

NDWI index, the former being higher with only 0,04 km2compared to the second one. 

This represents 10% of the total area occupied by residential areas. According to the 

NDWI index, the residential zone occupy about 0.13 km2, which represents 0.47% of the 

total flodplain area. Of the total residential zone that is present in the flodplain, the flooded 

residential areas occupy about 7.87%, the difference indicated by the two methods being 

2.92% (Table 1).  

Industrial or commercial units have a flooded surface of 0.15 km2 as indicated by the 

HEC-RAS method, respectively 0.17 km2 according to the NDWI index method, so the 

difference between the two methods is 0,02 km2. Of the total flodplain area, the areas 

occupied by the industrial or commercial units represent 0.56% (HEC-RAS method), 

respectively 0.62% (NDWI), and 86.37% respectively 95.4% of the total industrial and 

commercial units that are present in the flodplain of the studied sector (Table 1). 
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Table 1. Areas affected by the flood in July 2010, related to the flooded area  

and the total area of the flodplain in the Slobozia-Dingeni sector 

Floodplain information NDWI HEC-RAS 

Land 

use 

category 

Floodplain 

surface 

Flooded 

affected 

Flood-

plain 

affected 

Affected 

land use 

category 

Flooded 

affected 

Flood-

plain 

affected 

Affected 

land use 

category 

4Code km2 % km2 3% 2% 1% km2 3% 2% 1% 

1121 1.61 6.00 0.13 0.80 0.47 7.87 0.17 1.07 0.65 10.79 

1113 0.17 0.65 0.17 1.04 0.62 95.40 0.15 0.92 0.56 86.37 

1212 0.56 2.10 0.41 2.56 1.51 71.80 0.29 1.78 1.08 51.22 

1211 0.44 1.62 0.17 1.05 0.62 38.24 0.08 0.51 0.31 18.91 

2321 0.84 3.13 0.18 1.14 0.67 21.39 0.18 1.09 0.66 21.03 

2331 0.08 0.30 0.02 0.13 0.08 26.20 0.02 0.15 0.09 30.68 

2111 11.12 41.4

4 

7.04 44.5

8 

26.26 63.38 7.58 46.5

8 

28.26 68.20 

6221 0.02 0.07 0.01 0.06 0.03 47.72 0.01 0.06 0.04 52.06 

3411 0.31 1.14 0.21 1.36 0.80 70.33 0.27 1.68 1.02 89.42 

3131 0.07 0.26 0.00 0.03 0.02 5.99 0.00 0.02 0.01 5.05 

4221 10.86 40.5

0 

6.88 43.5

2 

25.64 63.31 6.81 41.8

2 

25.37 62.65 

9111 0.59 2.21 0.54 3.42 2.02 91.01 0.57 3.50 2.13 96.00 

9121 0.04 0.14 0.03 0.19 0.11 81.91 0.03 

 
0.21 0.13 94.20 

9113 0.01 0.06 0.01 0.09 0.06 100 0.01 0.05 0.03 58.06 

7111 0.10 0.39 0.00

3 

0.02 0.01 2.50 0.06 0.39 0.24 61.69 

Total 26.83 100 15.8

0 

100 58.91 58.91 16.28 100

00 

60.67 60.67 
1Values were calculated by reporting to each land use category; 2Values were calculated by reporting to 

the floodplain area; 3Values were calculated by reporting to the entire flooded area; 41121–Low density 

urban fabric; 1113–Industrial or commercial units; 1212–Railways; 1211–Road network; 2321–Complex 

cultivation patterns; 2331–Land principally occupied by agriculture with significant areas of natural 

vegetation; 2111–Non-irrigated arable land; 6221–Bare rocks and rocks debris; 3411–Transitional 

woodland and scrub;  3131–Other natural & semi-natural broadleaved forest; 4221–Dry grasslands 

without trees; 9111–Permanent running water courses; 9121–Permanent separated water bodies; 9113–

Highly modified natural watercourses and canals; 7111–Inland freshwater marshes. 

Railways and associated terrain were flooded at a rate of 71.80%, on an area of 0.41 km2, 

representing 2.56% of the flooded area and 1.51% of the total flodplain according to the 

NDWI index. According to the HEC-RAS method, they were flooded at a rate of 51.22% 

on an area of 0.29 km2, the difference between the areas obtained by the two methods 

being 20%. This difference is due to the fact that the Landsat images were unable to 

capture the small areas that are not flooded inside the band, and they require much better 

accuracy. The road network accounts for 0.31% of the total flodplain area of the Slobozia-

Dingeni sector. As a result of the analysis using the NDWI index, 38.24% is flooded, and 

according to HEC-RAS, 18.91% is flooded, the difference between the two methods 

being, as in the case of the railways, about 20 % (Table 1). 

The arable land presents the largest areas of the entire flodplain of the studied sector (11.1 

km2), followed by pastures, with an area of 10.8 km2. According to the NDWI index, non-

irrigated arable land has a flooded area of 7.04 km2, representing about 44.58% of the 

total flooded area, 26.26% of the total flodplain and 63.38% of the total arable land 

present in the flodplain of the sector. Referring to the HEC-RAS method, flooded arable 

land has a surface area of 7.58 km2, representing 46.5% of the total flooded area and 
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68.2% of the total area of this use category. The difference identified by the two methods 

is very small, in both cases the arable train presenting the largest flooded area. 

The second category of land use that have large flooded areas is dry grasslands which, 

according to the application of the NDWI index, occupy 6,88 km2, with a share of 43.52% 

of the total flooded area. Areas with flooded pastures occupy 25.64% of the total flodplain 

and 63.31% of the total pastures that are present in the flodplain. Following the HEC-

RAS flood simulation, the flooded area occupied by the pastures is 6.81 km2, representing 

41.8% of the total flooded area and 62.65% of the total category of use from the flodplain 

of the studied sector. 

Figure 2. shows the flood bands obtained by the two methods. As can be seen, both the 

NDWI and HEC-RAS flood grid maintain approximately the same conformation of the 

polygon in most flooded areas, but there are major differences inside the polygon. The 

polygon obtained with the NDWI index is compact, appearing to be completely flooded,  

while the flood band obtained using the HEC-RAS method is fragmented, showing inland 

polygons unaffected by flooding. The most representative non-flooded polygons are those 

created by the road network. These are also highlighted by the large difference between 

the road and railway area obtained in HEC-RAS and that obtained with the NDWI index. 

The level difference between the non-flooded areas of the band and the flooded ones is 

approximately 0.5 m. 

 

CONCLUSIONS 

For the study, two methods of making the bands of inundability were compared. The first 

method was to simulate a flood using the HEC-RAS hydraulic model to which the flow 

recorded during the July 2010 flood was introduced, and the second method was to extract 

water bodies from Landsat 7-ETM + images using the NDWI. Following the study, the 

bands of inundability were obtained with the 16.2 km2 with the HEC-RAS method and 

15,8 km2 with the NDWI method. 

Regarding the category of land use, the biggest differences between flooded areas were 

identified in the case of railway and road, the difference being of about 20%. Of the total 

use categories, the largest flooded areas are arable land and pasture land, the values being 

obtained with both methods. 

The analysis of the two obtained polygons reveals a major difference between them. 

Although the shape of both polygons is approximately the same, the flood band is 

compact compared to that obtained in HEC-RAS, which has non-flooded inner polygons. 

These differences are explained by the fact that the Landsat image has a much lower 

resolution than the LiDAR data that was the main support for the HEC-RAS flood 

simulation. Another factor that may prevent water bodies from detecting Landsat images 

is the cloudiness, clouds obstructing the identification of some flooded or non-flooded 

areas. 
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Figure 2.The difference between the areas affected by the floods in July 2010 obtained using the NDWI 

index and the HEC-RAS method 

REFERENCES  

[1] Feyisa G. L., Meilby H., Fensholt R. & Proud, S. R. Automated Water Extraction Index: A 

new technique for surface water mapping using Landsat imagery, Remote Sensing of 

Environment, vol. 140, pp.23-35, 2014. 

[2] Hutanu E., Mihu-Pintilie A. & Urzica A. The use of GIS techniques for obtaining potentially 

floodable surfaces in the jijia floodplain, Geobalcanica 4th International Scientific Conference, 

2018, Republic of Macedonia, pp. 473 – 480. 



International Scientific Conference GEOBALCANICA 2019 

631 

[3] Romanescu G., Cimpianu C.I., Mihu-Pintilie A. & Stoleriu C.C. Historic flood events in NE 

Romania (post-1990), Journal of Maps, United Kingdom, vol. 13, pp. 787–798, 2017. 

[4] Urzica A., Mihu-Pintilie A, Hutanu E, Ghindaoanu V.B. & Albu L.M. Using GIS methods for 

modelling exceptional flood events in Baseu river basin, NE Romania, Geobalcanica 4th 

International Scientific Conference, 2018, Republic of Macedonia, pp. 463 – 471.  

[5] Longley P.A., Goodchild M, Maguire D.& Thind D. Geographical Information Systems and 

Science, England, Edit. John Wiley & Sons, 2005. 

[6] Romanescu G. & Stoleriu C.C. Exceptional floods in the Prut basin, Romania, in the context 

of heavy rains in the summer of 2010, Natural Hazards and Earth System Sciences, Germany, 

vol. 17, pp. 381–396, 2017. 

[7] Tošić R., Lovrić N., Dragićević S. & Manojlović S. Assessment of torrential flood 

susceptibility using GIS matrix method: case study - VRBAS river basin (B&H), Carpathian 

Journal of Earth and Environmental Sciences, vol. 13, no. 2, pp. 369-382, 2018. 

[8] Systems B., Dyhouse G., Hatchett J, Benn J. Floodplain Modeling Using HEC-RAS, Bentley 

Insitute Press, Exton, Pennsylvania, 2003. 

[9] Rokni K., Ahmad A., Selamat A. & Hazini S. Water feature extraction and change detection 

using multitemporal Landsat Imagery, Remote sensing, vol. 6, pp. 4173-4189, 2014. 

[10] Tamta, K & Bhadauria H. S. Object-Oriented Approach of Landsat Imagery for Flood 

Mapping, International Journal of Computer Applications, Vol. 122(16), 2015. 

[11] Wang Y., ColbyJ. D. & Mulcahy K. A. An efficient method for mapping flood extent in a 

coastal floodplain using Landsat TM and DEM data, International Journal of Remote Sensing, 

vol. 23(18), pp. 3681-3696, 2002. 

[12] Enea A., Urzica A. & Breaban I.G. Remote Sensing, GIS and HEC-RAS techniques, applied 

for flood extent validation, based on Landsat Imagery, LiDAR and hydrological data. Case study: 

Baseu River, Romania, J Environ. Prot. Ecol, vol. 19, pp. 1091–1101, 2018. 

[13] Hutanu E., Urzica A. & Enea A. Evaluation of damages caused by flood, based on satellite 

images. Case study: Jijia River, Slobozia-Dângeni Sector, July 2010”, Present Environment and 

Sustainable Development Conference, Romania, 2018, pp. 135-146. 

 [14] Romanescu G., Mihu-Pintilie A., Stoleriu C.C., Carboni D., Paveluc L.E. & Cimpianu C.I. 

A Comparative Analysis of Exceptional Flood Events in the Context of Heavy Rains in the 

Summer of 2010: Siret Basin (NE Romania) Case Study. Water, Romania, pp 1-17, 2018. 

[15] Branzila M., Geologia partii sudice a Campiei Moldovei, Ed. Corson, 221 p., Iasi, 1999. 

 

 

 

 

 

 

 

 

 

 

 

 





International Scientific Conference GEOBALCANICA 2019 

633 

COMPLEMENTARITY OF FRACTAL ANALYSIS AND GIS METHODS  

IN THE ANALYSIS OF THE SPATIAL-TEMPORAL DYNAMICS  

OF THE FOREST FUND 

DOI: http://dx.doi.org/10.18509/GBP.2019.73 

UDC: 528.931.067:004.9]:630.9(498) 

Adrian Gabriel Simion1,2 

Cristian Constantin Drăghici1,2 

Ion Andronache1,2 

Karina Andreea Gruia1,2 

Alexandra Grecu1,2 
1 University of Bucharest – Faculty of Geography, Bucharest, Romania. 
2 Research Centre for Integrated Analysis and Territorial Management, Bucharest, Romania. 

 

ABSTRACT 

Forest is an important component of the ecosystem, which has been under increasing 

pressure in recent decades to provide raw material to emerging industries. Under these 

circumstances, it is necessary to develop methodologies for assessing the economic 

pressure on forest resources. In order to be able to assess forestry changes at regional 

level, a complex methodological approach is required, which implies GIS-based methods 

for obtaining quantitative information and fractal analysis, in order to obtain qualitative 

information. Applying GIS methods was designed to extract information on the spatial 

dynamics of the forest fund from post-processed satellite imagery and to obtain the basis 

of the fractal analysis. However, in order to obtain qualitative information about the 

degree of homogeneity / heterogeneity, fragmentation / compacting, anisotropy / isotropy 

and complexity of the deforested forest areas, a non-Euclidean complex analysis was 

applied based on the fractal analysis methods. It has been identified that in the years with 

very intense deforestation (2001, 2014 and 2016) the largest increases in the degree of 

complexity, heterogeneity, anisotropy, but insignificant increases of the fragmentation of 

the forest areas occurred. In antithesis, the years with low deforestation (2002, 2003 and 

2005) were characterized by the smallest increases in complexity and heterogeneity (close 

to 0), decreases in anisotropy, but more pronounced increases in forest fragmentation. 

Thus, we have shown that the fractal methodology along with the GIS is very useful and 

provides additional information on forest dynamics. 

 

Keywords: Forest dynamics, deforestation, fractal analysis, fragmentation, GIS. 

 

INTRODUCTION 

The economic pressure on the forest fund is one of the most interesting contemporary 

issues, causing imbalances at the territorial level. Among the important causes that have 

led to this evolution, are the change of the land use category and especially the conversion 

of the areas occupied with forests into agricultural areas [1]. A direct consequence of this 

situation is the change in the concentration of CO2 in the atmosphere and the acidity of 

ocean water [2], [3] with a negative global impact [4].  

Another change generated by deforestation is acceleration of soil erosion [3], [5], [6]. 

Thus, it has been shown that the rate of erosion increases in areas where the forest has 

been replaced with agricultural plantations, especially if there is a high degree of declivity 
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and climatic conditions favorable to precipitation [7], [8], [9], [10]. Fighting these 

changes, with negative effect on the ecosystems, can be achieved by two ways: increasing 

the surface of forested and deforested areas [11], [12], [13]. The first refers to the activity 

that transforms a non-forestry into a forest, and the second defines a terrestrial area that 

had forests in the past. 

At both global and European Union level, the protection and monitoring of the evolution 

of forest areas has become an important objective [14], which is necessary in the context 

presented previously. The most efficient way to track the spatial and temporal evolution 

of the forest fund is by using remote sensing and GIS by providing and interpreting 

satellite images [15], [16], [17], [18], [19]. Globally, this is done by the FAO (Food and 

Agriculture Organization of the United Nations) through its Forest Resources Assessment 

(FRA-FAO) report, which also monitors the evolution of forest areas through a Global 

Remote Sensing Survey (RSS), the purpose of which is to observe the forested and 

deforested areas [20]. 

Another method by which we can obtain additional data on the spatio-temporal changes 

occurring at the level of the forest areas, is the fractal analysis. This method gives us data 

on the degree of fragmentation of forest areas and their evolution by quantifying how 

much space is occupied by tracking the irregularity and texture of these surfaces. The 

most known methods that can help us estimate the fractal dimension of an object are: box-

counting [21], information dimension [22] mass-radius [23], dividers [24], Bouligand-

Minkowski approach [25] and can be added a lacunarity method that complements the 

fractal dimension by quantifying how space is occupied by the forestry area. 

In this study we have proposed the development of methodologies to monitor the spatial 

and temporal changes suffered by forest areas as a result of anthropogenic economic 

pressures. In particular, these fractal analysis offers useful information on the degree of 

homogeneity and heterogeneity, fragmentation and compaction, and the complexity of a 

forest area, contributing to a better assessment of the size and impact of the deforestation 

phenomenon. 

 

METHODS 

The area of study we have chosen includes the Retezat-Godeanu Mountains Group, which 

is part of the Meridional Carpathians, the highest Carpathian sector in Romania. The 

Retezat-Godeanu Group sit between Jiu River Valley (East), Timis-Cerna (North) and 

Mehedinţi Plateau, Getic Sub-Carpathians (South) [26]. From an administrative point of 

view, it intersects with 4 counties, Hunedoara County, Gorj County, Mehedinţi County 

and Caras Severin County (Figure 1). 

Image processing 

In this material, the used forest data is distributed by the Department of Geographic 

Science, Maryland University, and comes from Landsat images. The dataset provided, is 

an analysis that highlights in particular forest losses for each year, the analysis being 

reported to 2000. From the Global Forest Change database, the images related to Romania 

were downloaded in GeoTIFF format, with a spatial resolution of approximately 30m. 

The downloaded images containing the forest fund in 2000, two images containing the 

differences in the forest fund, one showing forest loss for each year between 2000 and 

2017. The image with forest loss was classified into the 17 values it contains, from 1-17, 

each value corresponding to one year in the period 2001-2017. Finally, 17 TIFF images 

were used to apply fractal methods. [15].  
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The initial image processing was done with QuantumGIS software and aimed at 

obtaining a forest loss area for the analyzed study area and preparing the fractal analysis 

images. Preparing the images implied choosing a template for each of the 10 mountain 

groups, and the use of important rules such as preserving the same position in the 

templates, maintaining the same chromatics of the objects in the image and the same 

display scale. The resolution of all the analyzed images was 3020 * 2298 pixels, being 

also very important for the analysis. The images were binarized in IQM 3.5 open source 

software [27] using the 1-255 threshold for fractal analysis. 

 

 
Figure 1. Study area 

Fractal Analysis 

In fractal analysis, four fractal analysis methods were used to monitor forest dynamics. 

Kolmogorov Complexity (KC) 

The Kolmogorov complexity of a fractal object, represents the length of the shortest 

computer program in Kilobytes (Kb), in a predetermined programming language, which 

produces the fractal object as output. The complexity of Kolmogorov is a measure of the 

computational resources needed to specify the object, and is also known as the 

algorithmic entropy [28]. The more complexity of an image increases (the image is more 

fragmented as a distribution of grayscale, more irregular), the more the fractal dimension 

KC increases and vice versa. In the case of forest dynamics, the higher the degree of 

disorder and fragmentation of the forest is, the degree of complexity increases. 

Fixed Grid 2D Lacunarity (Box-Counting) 

To determine the heterogeneity of gaps in a fractal image such as images containing forest 

images, we applied the Fixed Grid 2D Lacunarity (FG2DL) algorithm. Lacunarity 

completes the fractal dimension with its ability to quantify how space is occupied [29]. 

The FG 2DL algorithm measures the degree of heterogeneity / homogeneity of a fractal 

image by analyzing how pixels are placed and they are calculated using the equation: 

 

𝛬 = (𝐶𝑉𝛬)2 (1) 

where 𝐶𝑉𝛬 is the coefficient of variation 
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The more the forest will be heterogeneous, the value of the lacunarity will increase, and 

the more homogeneous the forests will be, the value of the lacunarity will decrease [30]. 

Fractal Fragmentation Index 

To identify or quantify the degree of fragmentation of forest areas, we applied the Fractal 

Fragmentation Index (FFI) [31]. It can also be interpreted as a compaction index and 

represents the difference between the fractal dimension of the areas and perimeters. The 

more the forest areas are fragmented, the fractal dimension of the area is more close to 

the fractal dimension of the perimeters. The more compact the forest is, the difference 

between the two increases. 

 

RESULTS 

Spatio-temporal evolution of treecover, loss and gain areas 

The dynamics of the forest area of the Retezat-Godeanu Group shows a general tendency 

of decrease due to both legal and illegal exploitation, generated both by the economic and 

legislative changes in the field that took place during the analyzed period. (Figure 1). 

 

 
Graphic 1. Evolution of treecover and loss areas in Retezat-Godeanu Group, 2001-2017. 

In total, 4,254.8 ha were deforested, the forest area increasing for the period 2001-2017 

only by 1.3%, the regenerated area was 2,835.4 ha, the deficit being 33.3% (Figure 2.). 

 
Figure 2. Spatial distribution of treecover, loss and gain areas over the period 2001-2017 in the Retezat-

Godeanu Group (a = treecover areas 2000; c = loss areas 2001-2017; d = gain areas 2001-2017 ). 
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Fractal analysis of the treecover, loss and gain areas 

Fractal analysis of cumulative loss has revealed that, as the loss areas increases, the 

complexity of spatial distribution and compaction also increase, but the heterogeneity 

decreases. The reason is that a significant part of the new loss patches is made in the 

continuation of the old loss patches. 

Figure 4 summarizes the results of the four fractal analyzes. The analysis of these results 

is as follows: 

 
 Figure 4. Dinamica a. Kolmogorov Complexity, b. FG2DL; c. FFI  

 

CONCLUSIONS 

The spatial and temporal analysis of forest areas is particularly important because the 

changes taking place in this area can have negative effects both in terms of biodiversity 

and economics. In this context, it becomes vital to identify the underlying causes of such 

change in order to be able to intervene effectively through management plans adapted to 

changes at the territorial level.  

The tracking of these spatio-temporal changes in forest areas can be achieved through 

fractal analysis, a field that provides valuable information that can be used in the 

development of specific management plans. In this study, by analyzing the fractal indices, 

we differentiate the dynamics of the loss areas and their implications on the treecover 

characteristics. 
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ABSTRACT 

Analysis of the hydrological regime of the rivers can provide a number of important 

information in the management activity and basin planning. At the same time, the impact 

of global climate change, land use as well as hydro technical and hydro power can be 

determined by fractal analysis of the hydrological values. In this regard, the present paper 

aims to test the Ruler Dimension, a fractal analysis method, to quantify the complexity of 

the dynamics of the Danube River water level, at the Braila hydrometric station. The 

fractal analysis was also used for the analysis of groundwater levels in the Balta Mare 

area of Braila, on the Gropeni Peceneaga alignment. Daily average values of the level 

were used in the analysis, over a time interval between 1997-2011. There was a close 

connection between the dynamics of the Danube levels and those of the groundwater, 

revealing a delay that gradually increases towards the interior of the Balta Mare of Brăila. 

 

Keywords: hydrological time series, fractal analysis, Danube 

 

INTRODUCTION 

Groundwater distribution and dynamic fluctuations in underground water and surface 

water levels have a direct impact on the quality of the environment as well as on human 

activities [1]. Aquifer level fluctuations are the dynamic responses of the system to 

recharging and discharging it by surface water sources (rivers, lakes, precipitations) [2]. 

The present study refers to the analysis of groundwater and surface water evolution on a 

smaller scale, both spatial and temporal. The study is based on the application of the Ruler 

Dimension fractal analysis method to quantify the complexity of the dynamics of the 

Danube River water level at the Braila hydrometric station and the response from the 

underground water. Fractal analysis is a relatively recent tool for analysis of data series 

or images. In this study we started analyzing data strings, in particular Danube levels and 

piezometric levels in Braila Balta Mare. There are more possibilities to analyze fractal 

data strings directly (such as Higuchi dimension, Hurst Analysis) or plotting followed by 

fractal analysis of resulting curves (such as Ruler Dimension, Box-Counting) [3]. Most 

studies are based on classical approaches, on direct quantitative correlations between 

parameters, on medium and large time series. The fractal analysis method was also tested 

on the morphometric parameters of the river network to obtain encouraging results [4], 

[5]. The chosen approach will allow for a rapid and accurate analysis of variations in 

hydrological parameters and the interdependence between them. 
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MATERIALS AND METHODS 

Study area 

Balta Brailei was formed in the last 10,000 years, after the end of the quaternary era, by 

the deflection of a former Marine Gulf (Halmyris) with alluviums by the Danube. At the 

beginning of the Holocene, as a result of the melting of the glaciers, the Black Sea level 

increases, which leads to the alluvialisation and the carving of the terraces. The lowest 

absolute altitudes are represented by the bottom of Zaton Lake and the Old Danube 

(Macin's branch). The highest altitude, 45 meters, we meet in the Blasova poplin, the rest 

of the Dobrogea Mountains sinked and eroded over time. 

From the lithological point of view, alluvial deposits of 40-60 meters thickness could be 

divided into two complexes: one of the surfaces, clay-lute-malos of 4 to 10 meters thick 

and one deep, represented from the top down by fine sands, coarse sands with gravel and 

boulders with a thickness of 25-30 meters. Surface deposits have a cross-stratigraphic 

structure, intercalating, clay deposits with clay and clay sands, some with organic content 

and high plasticity. These materials constitute the rock on which the soils form, 

predominantly the ones with fine texture, while the granulometry of the alluvial deposits 

grows with the depth, semi-permeable deposits up to about 90 meters deep, fine sands up 

to 25-30 meters, coarse sands and gravels at about 100 meters. Holocene-inferior deposits 

are represented by the slopes of the lower Danube river terrace and the loessoid deposits 

of the Danube Meadow. The accumulations of the Danube's low terrace are made up of 

sandy and slightly clayey sands, 4 to 10 meters thick. Loess deposits are of a sandy 

character, they are macroporous of yellowish color. In the north of Brăilei Balta (Brăila 

wetland), they become more and more sandy. Their thickness is 4 to 10 meters. The 

loessoid deposits of the lower terrace, alluvial accumulations of the meadows and wind 

sands in the region were attributed to the superior Holocene. 

Climate is temperate continental with a multi-annual average temperature of + 10.0 ° C. 

The air temperature recorded absolute maximum and minimum values: 40.5 ° C and 26.5 

° C respectively. Precipitation is low, below 400 mm/year. Most precipitations, about 

60%, fall between April 1 and September 30, when plants need more moisture, and the 

fewest in October-March. Snow covers the earth intermittently, about 30 days / year. 

Data sampling 

Daily data of Danube levels at the water level meters Brăila from 1 January 1997 to 31 

December 2011 were analyzed. These were correlated with the 3 to 3-day recordings of 

6-hole groundwater levels from the Gropeni-Peceneaga alignment. 3 of the boreholes 

were near the Măcin branch (F1-F3) and 3 located near the Navigable Danube (F4-F6). 

The drilling alignment intersects the Măicanu and Bălaia drainage systems. Sinetic data 

about the 6 drillings are shown in Table 1. 

The activity of monitoring the hydrological regime of the lower course of the Danube has 

a history of more than 150 years. The first measuring station was established in Orșova 

in 1836, followed by Drencova in 1854 and Baziaș in 1874, both located in the Iron Gate 

defile and also in Brăila, Galati, Tulcea in 1874. Over the years, the number of stations 

the measurement has increased, currently reaching 21 stations with observations on level 

variations and 20 stations with measurements of fluid discharge [6]. 

Daily data of Danube levels at the hydrometer Brăila from 1 January 1997 to 31 December 

2011 were analyzed. These were correlated with the 3 to 3-day recordings of 6-hole 

groundwater levels from the Gropeni-Peceneaga alignment. 3 of the boreholes were near 
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the Măcin branch (F1-F3) and 3 located near the Navigable Danube (F4-F6). The drilling 

alignment intersects the Măicanu and Bălaia drainage systems. Sinetic data about the 6 

drillings are shown in Table 1. 

Table 1. Characteristics of drilling F1-F6 

No. Drilling Distance towards the bank 

Elevation 

(m) Localization 

Medium 

levels (cm) 

1 F1 365 m towards the left bank (Macin branch) 6,77 High area 255 

2 F2 1.525 m towards the left bank (Măcin branch) 6,5 High area 245 

3 F3 5.940 m towards the left bank (Măcin branch) 5,7 Low area 171 

4 F4 5.510 m towards the right bank (Dunabe) 5,1 Low area 201 

5 F5 3.010 m towards the right bank (Dunabe) 5,3 Low area 169 

6 F6 120 m towards the right bank (Dunabe) 7,4 High area 214 

 

It is noticed that 3 of them are in the low and three are in the high area and the levels drop 

from the Danube towards the interior of Braila's Balta Mare enclosure. 

Plotting levels 

For the level dynamics analysis at the Braila hydrometric station, at the daily data level 

of the year, for the period 1997-2011, 15 plots were made. These were done using 

Microsoft Excel 2007. The same methodology was applied to the plot of the 12-month 

average values for the Danube levels, but also for the groundwater levels in Braila's Balta 

Mare. The resulting images were exported to ImageJ, binarized and converted to bmp for 

fractal analysis. Those images had a 1461*897-pixel resolution. 

Ruler Dimension Determination 

Ruler Dimension is a method using for estimating the fractal dimension of a jagged, self-

similar line, the typical example being a coastline.  

Define 𝑁(𝑑) as the number of steps taken by walking a ruler (divider) of length 𝑑 on the 

line, the ruler dimension 𝐷𝑟 is defined as (Eq. 1): 

 

𝑁(𝑑) ≈ 𝑑−𝐷𝑟    (1) 

 

If the line is Euclidean, 𝐷𝑟 = 1,  then the length of the line will be a constant independent 

of 𝑑. This is bound to be true for values of 𝑑 sufficiently small. At the other extreme, if 

the line completely fills space, 𝐷𝑟 = 2 , i.e., the length of the line is linearly related to the 

length of the ruler. 

The more the data is more complex, and the resulting plotting is more jagged, the value 

of the Ruler Dimension tends towards 2. When the oscillations are minimal, the resulting 

plots tend to linearly and tends to be towards 1. If the line is indeed fractal, this plot will 

follow a straight line with a negative slope that equals −𝐷𝑟.  

The Ruler dimension is a method of determining the fractal dimension specific to a 

serrated line similar to a coastal line [7]. In the Dimension Ruler analysis, first, N (d) is 

defined as the number of steps taken by displacing a divisor (ruler) d, on the line, Thus, 

the ruler dimension Dr is defined as N(d) ≈ d−Dr  (1) 

If the line is Euclidean, Dr = 1, then the length of the line will be a constant independent 

of d. This is also true for d values sufficiently small. On the opposite pole, if the line fills 

the space completely, Dr = 2, i.e. the length of the line is linearly linked to the length of 
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the ruler. When Dr = 2, the number of filled boxes is proportional to 
1

d2
,, and the line 

completely fills the two-dimensional space. 

The more detailed the analyzed data is, the more complex the plot results, the Ruler 

Dimension gets closer to 2, and vice versa when the oscillations are minimal, the resulting 

plot lines are linear. The magnitude of the variation tends to 1. If the line is indeed fractal, 

this plot will follow a straight line with a negative slope that equals −Dr.  

 

RESULTS 

Danube levels 

The anthropic intervention has exerted an important action on the conditions of stability 

of the whites due to both the depths of the water in the floods and the decrease of the solid 

flow. The hydrological regime of the Danube is particularly complex due to the different 

sources of supply for the over 120 of the tributaries and the climatic differences from 

which they come from. At present, the Danube waters are growing in a relatively short 

time relative to the increases that the river has recorded before the embankments, and then 

the setting up of the Iron Gates 1 and 2 hydropower system and the Danube-Black Sea 

channel, the overflows focusing on three periods [8]: 

- February-March, when the snow in the pools of Savei, Dravei and Moravei melts and 

the snow starts melting in the rest of the Danube basin; 

- April-June, when the maximum shares of the river are achieved; 

- November-December, when there is usually a slight increase in water levels, but in 

autumns with high rainfall there may be large floods, which in 95% are calamity due 

to ice bridges generated by low temperatures [9]. 

The dredging of the Danube course led to the decrease of the drainage section, which 

imposed a higher level compared to the previous situation. Following dump, at the same 

recorded flow the levels are higher. For example: at 6300 m3/s. registered in Brăila, the 

level increased after 39 cm (from 286 cm to 325 cm); at a flow rate of 11900 m3/s, 

recorded in Brăila, the level increased by 26 cm (from 547 cm to 573 cm); at the flow rate 

of 2030 m3/s, recorded in Brăila, the level increased by 32 cm (from 15 cm to 47 cm). 

Following the complex land improvement works, the hydrological regime of the Danube 

continues to exert a strong influence on the hydrogeological regime of Brăila Băilei. 

Because the level of the Danube is above the average level of the groundwater, the supply 

is phreatic [10]. 

Fractal analysis of the dynamics of the daily Danube levels 

In figure 1 it is noticeable that in the years with high floods 2006, 2010, the dynamics of 

the levels was less complex, with the Ruler Dimension being 1.24 and 1.28, respectively. 

The years 2001, 2004 and 2007 had a greater complexity of Ruler Dimension values 

above 1.34 we mention that all these 3 years had average values of the Danube levels 

below the average of the analyzed period. 
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Figure 1. Ruler Dimension Values depending on the mean level, Brăila, Danube.  

Also, from the Ruler Dimension analysis of the dynamics of the daily Danube levels, one 

can distinguish a possible cyclicity of maximum complexity given at 3-4 years. 

The correlation between the Danube (Brăila) and the groundwater (Balta Mare of 

Brăila) for the monthly multiannual average values 

The effect on the Danube river basin is related to the magnitude of the flood, its duration 

and the effect of precipitations falling in future periods. The influence of the Danube on 

the groundwater is more pronounced from upstream and from the center to the periphery 

depending on the alluvial deposits texture and the river's distance. 

 

 

Figure 2. The relation between Danube water level and adjacent groundwater level, Brăila 

The highest level (<1m) is recorded in April-May and is located on the outskirts, mostly 

upstream, with a width and can reach a kilometer. Highest levels are recorded in October-

November, especially in the central sector and more extensive in the downstream half. 

The effect of the Danube on the hydrogeological regime is more important when its level 

exceeds the 500 cm share at Mira Brăila). At the high levels of the Danube, groundwater 

reaches the depression area at 0,4-0,8 m and in the area of the ridges at 1,2-1,8 m. At the 

low levels of the Danube, in the depression areas, the depth of the groundwater becomes 

1,5-3 m. 
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Immediately after the introduction of the irrigation, an increase in the groundwater level 

was recorded with 58 cm in the Filipoiu sector, 40 cm in the Măicanu and Bălaia sectors. 

The main causes were the application of large watering rules on the one hand and the high 

permeability of soils on the other. To this was added the loss of water on the badly lined 

channels [10]. Thus, areas with groundwater at depths less than 2 m increased after the 

introduction of irrigations from 15% to 52% after the introduction of irrigation, while the 

area with groundwaters over 3 m decreased from 31% to 16%. 

The fractal analysis of figure 2 shows the correlation between the Danube and the Danube 

levels. As we depart from the two arms of the Danube, from F1 to F3 and from F6 to F4, 

the phreatic level shows a decrease in the complexity of their dynamics. This highlights 

the decrease of the Danube's influence on the evolution of the groundwater dynamics (a 

mitigation of the phreatic levels). This was possible due to the dikes building and the 

transformation of the Great wetland of Brăila into the agricultural area of the Great Island 

of Brăila, but also to the irrigation input to eliminate the water deficit installed in the 

enclosure after a dike has been built. 

 

CONCLUSIONS 

Fractal dimension is useful in analyzing time series, providing information about the 

complexity of data dynamics. 

The Ruler Dimension analysis has shown the possibility of identifying cyclical dynamics 

of annual Danube levels. It also allowed to identify new relations between the Danube 

and the Danube, after indigestion. Thus, as the river deflection decreases, the dynamics 

of its levels decrease, reflecting the decrease in the complexity of the groundwater 

dynamics. 

The methodology used provides a consistent plus of the established approaches to 

understanding the complexity of spatial distribution phenomena. The study also shows 

the need to use fractal analysis along with statistical analyzes or GIS modeling, commonly 

found in specialty literature [11], [12], [13], [14], [15], [16]. 
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ABSTRACT 

Floods continuously affect an impressive number of communities, both on a global scale 

and on a regional scale. Studying and understanding this phenomenon through 

management decisions can significantly reduce the damage that this kind of phenomenon 

can cause on natural communities and territories. Starting from this premise, the European 

Parliament implemented on October 23, 2007 the 2007/60 EC Directive, which requires 

Member States to create hazard maps and flood risk maps, and on the basis of these maps 

to implement the flood risk management plan for each river basin. This Directive provides 

that the management plans should be done at the level of basins and sub-basins, but does 

not mention the rank to which such a plan should be developed, which may endanger 

certain communities located on the course of small rivers. The Başeu river basin is 

administratively part of the Prut-Barlad hydrographic area. Although the Prut-Barlad 

hydrographic area has a management plan, it was made only for the main rivers, the Baseu 

river being excluded. The present study aims to analyze 6 important parameters for 

understanding the flood events (depth, velocity, shear stress, arrival time, duration and 

recession) and the development of hydrological risk maps. 

 

Keywords: HEC-RAS, velocity, shear stress, depth, arrival time, duration, recession 

 

INTRODUCTION 

Globally, floods cause the greatest damage, both directly and indirectly. Out of the two 

categories, direct damage has a major impact on human society, and is due to the actual 

destruction caused by floods (destroying dams, damaging or completely destroying roads, 

damaging farm crops, buildings, human losses or illnesses etc.). Indirect damages are 

caused by the effect of the phenomenon produced on society over time (rising food prices, 

interruption of communication channels and economic activities etc.) [1-6].  

The occurrence of extreme hydrological phenomena such as floods has intensified in 

recent decades, both due to climate change and uncontrolled deforestation at global, 

regional and local levels. The increase in number of the catastrophic hydrological events 

is also due to accelerated urbanization by building in the major riverbed. In Romania, 

floods can occur in all four seasons. In the spring, the floods can occur due to positive 

temperatures, fact that leads to the melting of ice and snow, due to heavy and long-lasting 
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rainfall, or by combining the two of them, melting ice and snow overlaid with high 

rainfall. In summer and fall, floods’ main cause is the heavy rainfall that occurs on a short 

period of time. The amount of water exceeds soil retention capacity and, in the absence 

of wooden surfaces, can cause the movement of a large amount of parental material by 

erosion. In winter, the floods are caused by the sudden melting of snow on the basis of 

rising temperatures. The soil retention capacity is low due to frost or can reach a 

maximum value, which leads to the generation of flash floods. 

Floods are part of the progressive hazards category due to the possibility of human 

intervention at the time of production, by taking decisions such as evacuating the areas at 

risk of being affected or providing financial support to areas that have already been 

affected by the phenomenon. Studying and understanding how this phenomenon manifest 

can lead to better water resource management, but also to better manage flood risk by 

preventing and mitigating the effects it can have on human communities. In this 

regard, the European Parliament adopted in 2007 Directive 2007/60/EC, which stipulates 

the realization and implementation of management plans for each river basin in order to 

protect and reduce the negative effects on human health and economic activities [7, 8].  

The present study aims to provide a methodology and cartographic materials that can lead 

to the implementation of flood management plans for river basins that have never had 

such plans implemented. The analysis of some parameters such as depth, velocity, shear 

stress, arrival time, duration and recession provides an overview of how a flood is 

displayed depending on the geographical area, geological, pedological and 

geomorphological conditions. Based on these, decisions can be taken more easily to 

protect flood risk areas [9-13]. 

The Baseu hydrographical basin is part of the Prut-Barlad hydrographic area, which is 

under the administration of Prut-Barlad Water Basin Administration. The Prut-Barlad 

hydrographic area already has a flood management plan, but it only covers the major 

rivers that are under its management. The Baseu river basin together with many other 

river basins of same size or smaller, are yet to have a management plan. The lack of a 

management plan for such important hydrographic arteries at local level affects and will 

continue to affect the socio-economic activities of the surrounding area.  

In the case of Baseu hydrographic basin, negative hydrological events occurred over time, 

but a management plan is still missing. The hydrological events of 1932, 1941, 1955, 

1965, 1985, 1969, 2005, 2008 are among the most important events that took place on the 

Baseu River. The 1969 flood was the strongest event in its history, with a maximum flow 

of 330 m3/s which affected the localities in the surrounding area. 

 

STUDY AREA 

Baseu river basin is located in the North-Eastern part of Romania, in the Moldavian Plain 

(Figure 1). It has an area of 967 km², while the length of the river is 118 km. The surface 

and the length of the river make this hydrographical artery one of the most important in 

the Moldavian Plain. Within the limits of Baseu river basin there are 54 localities with a 

total population of approximately 80,000 inhabitants, but only 30 localities are located 

near the river. The population of the 30 localities that are located near the river and being 

at risk of flood occurrence is about 37,000.  

In the lower course of the Baseu river there are 5 localities, 4 of them on the right side of 

the river (Ștefănești, Bădiuţi, Bobuleşti, Românești) and only one on the left (Stânca). 

The population of the five localities totals about 8,000 inhabitants, of which 27% are part 

of the administrative unit of Românești, and the rest of 73% of the administrative unit of 
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Ștefănești. The length of the analyzed river sector is 14.8 km (12.5% of the total length 

of the river), and the area is 58 km² (6.3% of the Baseu river basin). The average slope is 

2.7, while the average altitude is 63.5 m on the course of the river. The maximum altitude 

in the study area is 165 m, the minimum of 54.4 m. The analyzed sector is framed in the 

following geographic coordinates: 47o50' lat. N; 47o42'55" lat. N; 27o8'25" long. E; 

27o11'35" long. E. 

 

 
Figure 1.  Geographical location of the Baseu river lowland 

METHODS 

Making hydrological risk maps involves knowing the topographic area at a very detailed 

level in order to be able to take into account the morphology analysis of the study area. 

The need for a detailed Digital Elevation Model (DEM) is imperative. For the present 

study, a DEM with a spatial resolution of 1m/pixel (LiDAR) was used, the spatial 

resolution giving an overview of all the relief microforms present in the analyzed area. 

The analysis based on DEM from the LiDAR dataset was made possible thanks to Prut-

Barlad Water Basin Administration, institution which provided the dataset containing the 

DEM’s tiles in .tif format [14].  

Thus, to generate the DEM that was introduced into hydrological modeling, it was 

necessary to merge the .tif files to generate a compact DEM, after which the buildings 

present in the study area were digitized. The need for building digitization derives from 

the impact that such structures has on the leakage of water. For each polygon representing 

a building, it has been given a 6 m altitude and it was converted to raster format, based 

on its height. The final step was to add the new raster to the previously created DEM from 

the .tif files (Figure 2). 
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Figure 2. Methodological workflow for the generation of a DEM based  

on LiDAR dataset and a hydraulic model using HEC-RAS software 

The HEC-RAS software, v. 5.0.5, 2D water modeling module, was used to achieve the 

hydraulic model. The study area was outlined, a mesh of 7930 cells was generated, with 

a mean cell surface of 936.5 m2. Manning's n roughness was set to 0.030. A boundary 

conditions of an input and an output were needed. Thus, for the input the flow hydrograph 

was set as boundary condition, while for the output it was set as normal depth. The 

simulation was run as an unsteady flow analysis and as a result there have been generated 

the values for depth, velocity, shear stress, arrival time, duration and recession. 

 

RESULTS AND DISCUSSION 

By analyzing the cartographic materials, one can see that the morphology plays a very 

important role in reaching the maximum flow of a river. Five of six parameters (arrival 

time, flood depth, duration, velocity, shear stress), have higher values in the riverbeds 

(Başeu and Prut river), in the abandoned meanders areas or where channels were built for 

irrigation. Regarding the sixth parameter, recession time, it presents high values (98 

hours) across the entire study area, with small areas where the water withdrawal time 

drops to 45 hours. 

Table 1. Values of the affected surfaces according to the arrival time of the flood 

Classes (hrs) 0 - 8 8 - 24 24 - 38 38 - 52 52 - 68 68 - 82 82 - 98 

Surface (ha) 495.9 494.8 510.6 643.7 380.5 283.7 287.6 

Percent (%) 16.0 16.0 16.5 20.8 12.3 9.2 9.3 

 

Knowing the arrival time of the flood wave is very important for the flood defense plans 

because decisions can be made in order to protect the communities (Figure 3a). Also, 

knowing the time of withdrawal of the water after the maximum leakage can lead to 

making decisions as to when it will be able to penetrate the affected perimeter in order to 

assess the damage, rebuild damaged or destroyed objects (Figure 3b). 

Table 2. Values of the affected surfaces according to the recession time of the flood 

 

Also, the descriptive and statistical situations of each parameter can be extracted 

depending on the area it covers. Thus, for the time of arrival of the flood wave, they were 

extracted on the basis of the classes. The largest area (643,7 ha) will be covered in a time 

Classes (hrs) 45 - 52 51 - 85 85 - 97 97 - 98 

Surface (ha) 0.4 1.7 1.5 3093.0 

Percent (%) 0.01 0.06 0.05 99.88 
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of 38 - 52 hours (Table 1). Over 99% of the flooded area will withdraw its waters in 97-

98 hours (Table 2). 

  

 
Figure 3. The arrival time (3a) and recession time (3b) of the flood 

The flood depth (Figure 4a) represents the flood volume related to the surface taken in 

the analysis and provides information on the thickness of the water layer. Information on 

the depth of the water column can be used to organize response actions of authorities and 

populations during the hydrological phenomenon, or to achieve structural protection 

measures such as dams, transverse or lateral accumulations for prevention and flood 

protection. Duration time represents the number of hours in which water depth exceeds 

the normal flow rate (Figure 4b).  

Table 3. Values of the affected surfaces according to the flood depth  

Classes (m) 0 - 0.5 0.5 - 1 1 - 1.5 1.5 - 2.7 2.7 - 4 4 - 5.2 5.2 - 6.1 

Surface (ha) 1040.2 816.1 722.3 228.1 78.9 164.7 46.4 

Percent (%) 33.6 26.4 23.3 7.4 2.5 5.3 1.5 

 

As for the areas covered by different levels of water, an area of 1040.2 ha is covered by 

a depth of 0 to 0.5 m and the highest depths cover an area of 46.4 ha (Table 3). The 

duration of 86 to 98 hours covers the largest area, 692.6 ha, representing 22.4% of the 

affected area. The small duration, ranging from 0 to 11 hours, covers an area of 188.4 ha 

(6.1%) (Table 4). 

Table 4. Values of the affected surfaces according to the duration time of the flood 

Classes (hrs) 0 - 11 11 - 26 26 - 40 40 - 54 54 - 68 68 - 86 86 - 98 

Surface (ha) 188.4 251.1 321.4 400.2 659.9 583.1 692.6 

Percent (%) 6.1 8.1 10.4 12.9 21.3 18.8 22.4 

 

Flood wave propagation velocities are greatly influenced by the roughness of the area. 

Knowing the speed of the flood wave can influence future decisions about possible 
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landscaping of areas with different roughness values, such as the arrangement of some 

(with a high roughness) plantations of trees seeking to reduce the speed of the flood wave. 

Also, knowing the speed helps to create a plan to protect areas with very high erosion 

potential, thus diminishing the impact that floods have on morphology (Figure 5a). The 

last parameter calculated, a very important one, the shear stress is manifested by all kind 

of erosion on the topographic surface. These processes have a higher or lower impact on 

the land surface, depending on the geological substrate (Figure 5b) 

 

 
Figure 4. The flood depth (4a) and the duration time (4b) of the flood 

Speeds ranging from 0.2 to 0.4 m/s affect a total area of 1216.4 ha (39.3%) and are 

specific to the area between Bădiuţi and Românești localities. The highest speeds (2.7 - 

5.1 m/s) affect an area of 1.1 ha (0.04%) and are specific to the confluence area of the 

Başeu River with the Prut River (Table 5). 

Table 5. Values of the affected surfaces according to the velocity of the flood 
Classes (m/s) 0 - 0.2 0.2 - 0.4 0.4 - 0.6 0.6 - 0.9 0.9 - 1.6 1.6 - 2.7 2.7 - 5.1 

Surface (ha) 892.4 1216.4 649.1 269.2 62.3 6.2 1.1 

Percent (%) 28.8 39.3 21.0 8.7 2.0 0.2 0.04 

 

Potential erosion with values ranging from 0 - 0.01 kg/m2 affects an area of 1684.2 ha 

(54.4%) and is specific to flat areas. The highest values, 0.24 - 0.5 kg/m2 kg/m2, affect 

an area of 3.9 ha (0.1%) and are specific to the areas where the drainage channel narrows 

down (Table 6). 

Table 6. Values of the affected surfaces according to the shear stress of the flood 

Classes (kg/m2) 
0  

0.01 

0.01 

0.02 

0.02  

0.05 

0.05 

0.09 

0.08 

0.15 

0.15  

0.24 

0.24 

0.5 

Surface (ha) 1684.2 926.1 337.1 97.4 35.9 12.2 3.9 

Percent (%) 54.4 29.9 10.9 3.1 1.2 0.4 0.1 
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Figure 5. The velocity (5a) and the shear stress (5b) of the flood 

CONCLUSIONS 

This study sought to analyze 6 important flood parameters and thus the flood itself. The 

study area is represented by the Başeu river basin, case study on the Baseu river lowland, 

the common floodplain of the Başeu and Prut rivers. Based on a 1m/pixel spatial 

resolution DEM and the HEC-RAS hydraulic modeling software, parameters such as 

depth, velocity, shear stress, arrival time, duration and recession were analyzed. The 

analysis was carried out for a surface of 58 km2, representing 6.3% of the entire area of 

the hydrographic basin. The results show that the same methodology can be applied to 

small, medium or large river basins, and the results obtained can be integrated into the 

flood risk management plans. 
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ABSTRACT  

Contemporary cartographic production requires working with databases, of various 

topographic and thematic structures, which must be standardized and with the possibility 

of converting values from one data type to another. In order to better map out the reality, 

in the modeling process, the geodata are systematized within the databases, graphically 

integrated in regard to thematic significance (primary and secondary). Cartographic 

methods of geo-visualization offer numerous solutions for interactive visual 

representation of thematic content. Adjusting the graphic representation and ways of 

interaction while using the cartographic models allow the visualization of the "hidden" 

content provided by geodata. By integrating standardized data, in the framework of a 

database (classification, standardization ...), besides the basic cartographic representation, 

the interconnected and conditioned additional and supplementary, synchronized graphical 

representations of the cartographic issues can be realized. Synchronized representations 

can originate from the same database as the basic map or they can be made by combining 

data from multiple different databases (with the ability to manipulate within the same 

formats, classifications, standardizations ...). In doing so, the interactive capabilities in 

manipulating the maps must be well thought out and evaluated. The approach, ways and 

limits of database manipulation, as well as the offered cartographic visualization 

solutions, should provide users with highlighting of the most important aspects of the 

representation. The coordination of different, but synchronized representations is enabled 

by visual integration of geodata, in order to create a geo-visual environment in the context 

of understanding large amounts of data (content, space and time). A complex structure of 

geodata can be cartographically integrated and presented if it is adapted and based on the 

principles of cartographic generalization and cartographic design. The content 

generalization on a model can be the following: taxonomical, spatial, attributive and 

graphical. The content generalization and symbolization of the thematic maps are key 

procedures for geo-visualization. The degree of generalization (geometric and semantic) 

influences the degree of data integration that are graphically represented. 

 

Key words: Thematic map, geo-visualization, integration, geodata, generalization 

 

INTRODUCTION 

The development of information and communication technologies (ICT) has influenced 

the increasing importance of cartography, especially the thematic one, in realization of 

numerous human activities, from local to global level. Digital production and the wide 
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field of application of thematic maps have influenced the complexity of the approach in 

compiling the contents of thematic maps. Complexity arises from the context of the 

representation of the characteristics of phenomena and the process of geoenvironment, 

the defined selection of geodata and the ways of cartographic visualization. Maps are the 

most compact and the simplest way to represent geographic information, and digital 

technology enables the application of modern forms of database visualization. A digital 

map, as a representation of a large set of integrated geodata, provides a visual interactive 

approach to the analysis and comparison of the geoenvironmental content components, 

which is the subject of research and understanding. In doing so, it is necessary that the 

interactive capabilities in map manipulation are well thought out and evaluated. The 

approach, ways and limits of database manipulation, as well as the offered solutions for 

cartographic visualization to users, should ensure the highlighting of the most important 

aspects of the representation of the geoenvironmental content components. 

 

CARTOGRAPHIC VISUALIZATION OF GEODATA 

The digital technique provides great opportunities for modern cartographic visualization, 

preceded by increasing demands that the plurality of data, which in real time exist from 

different sources, is represented in a comprehensible way in their dynamics of movement 

and changes to a large number of users. The quality of data and the way of their 

presentation on the map define the quality of obtaining information. Securing informatics 

by cartographic visualization of geoenvironmental content must satisfy scientific 

credibility, spatial and contextual integrity, adequate degree of detail, functional and 

aesthetical originality and optimal sphere of application [7].  

Cartographic visualization of geoenvironmental content components, using the mapping 

methods (modeling and interpretation), enables obtaining graphical and numerical 

information on real and abstract phenomena and geoenvironmental processes for different 

scientific and practical needs. The process implementation of the cartographic method 

enables the system of applied methods. Cartographic modeling involves the application 

of the following: - mathematical-cartographical and - concrete cartographical methods 

(relief presentation methods and mapping methods), as well as - constructional methods 

(content constructing methods), and the process of cartographic interpretation includes 

application – of the concrete cartometric methods (morphometry, semiometry and other) 

[6]. Digital technology has expanded geodata visualization capabilities and in that way 

enhanced the information value of cartographic models. That is, a visual integral 

presentation of knowledge about geoenvironment, using modern techniques, results in the 

creation of an effective model that simulates reality (concrete and abstract). 

Characteristics of reality in a simplified, graphic form allow for a faster and better 

interpretation of reality. The map interprets the meaning of a large number of data, clearly 

and transparently, to a large number of users of different educational levels. The 

development of ICT has influenced the popularization of maps, especially the thematic 

ones. More and more animated and interactive maps, 3D and 4D presentations are used 

in various areas of human activity. Transformation of complex data into a visually simple 

picture of reality and the possibility of visual searching, finding and interpreting the 

desired data, making decisions, etc., have contributed to the great interest for using maps 

in everyday life of people. 

The ability of visual information presentation about geographic phenomena and processes 

is one of the most important advantages of geographic information systems. A long and 

complicated process of studying tables, charts, textual data by map replacement becomes 
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clearer. Therefore, the use of maps, especially the thematic ones, is of great importance. 

Geographic Information Systems (GIS) have given impetus to the further development of 

thematic maps. In order to show the results of data analysis in GIS, the methods used in 

creating thematic maps are implemented, but new visual tools and techniques are 

introduced as well. With the help of GIS, the process of creating thematic maps, as well 

as their availability to a large number of users, becomes faster and easier. 

In the visualization of geodata, a cartographic method is chosen that interprets the 

phenomena and processes of geoenvironment in the most expedient way. In order to better 

present the cartographic reality, the data are graphically integrated in regard to the 

thematic significance. By using characters and colours, the message is transmitted most 

efficiently. The data must be carefully selected in the context of mapping issues, accurate, 

standardized, adapted to the extent and structure of the mapping issues, in order to 

provide, after cartographic visualization, in addition to analysis and comparison, the 

synthesis of information on the researched area.  

The use of software tools for digital representation of geodata must be oriented to 

cartographic presentation rules. The goal is to create as realistic model as possible on the 

basis of which it is possible to obtain relevant information by visualizing. Mapping allows 

visual identification of the contextual, structural and functional characteristics of natural 

and social phenomena and processes, in order to study their interrelations and 

relationships. The procedure includes the following: 

- collecting and processing a large number of data, within the various scientific and 

professional fields; 

- graphically accurate, precise, integrated, professionally and aesthetically integrated 

presentation of data, with an adequate degree of generalization and 

- application of an adequate, thematically adjusted cartographic method and cartographic 

expression means [8].  

In order to effectively obtain information about the researched components of the 

geoenvironmental content, the process of cartographic visualization should be 

characterized by: - spatial and - temporal explicitity, - contextual conciseness, - graphical 

simplicity, - attractiveness and - credibility, - interaction with defined degree of 

manipulation of the thematical structure parameters, controlled possibility of 

transformation into other formats, - practical importance and - verification in practice. 

 

CARTOGRAPHIC PRODUCTION AND GIS 

The nature of maps and their use in science and in society in general are adapted to 

changes, stimulated by current and forecasted scientific and social needs for 

georeferenced information. The rapid development of technology enables innovative 

approaches to obtaining a wide range of information. The concept of visualization is in 

the basis of such changes. Visualization, in terms of creating the notion of the world, has 

always been an integral part of cartography [13].  

The increasing importance of GIS has also affected the significance and scale of 

cartographic production in a scientific and practical view. Contemporary cartographic 

production requires working with databases, of various topographic and thematic 

structures which must be standardized and with the possibility of converting values from 

one data type to another in order to be visualized. The database structure includes a wide 

range of physical-geographical and socio-geographical themes. In order to better map out 

the reality, the geodata systematized within the databases are graphically integrated with 

respect to thematic significance (primary or secondary) for the purpose of transformation 
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for further processing and use. A high-quality cartographic representation requires the 

database structure to be: - geometrically and attributively uniform, - standardized and - 

integrated, - spatially homogeneous, - temporally compliant, - reliable, - current and - 

adapted to use. In addition to the application of modern computer technology, the 

database visualization requires knowledge and use of methodological rules of 

conventional thematic cartography. 

Integration of geodata (location and attribute) rationalizes and increases user-driven 

analytic potential. By integrating standardized data within the database (classification, 

typization ...), in addition to the basic cartographic representation, the interlinked and 

conditioned additional and supplementary, synchronized representations of the 

cartographic issues can be realized. Synchronized representations can originate from the 

same database as the basic map or made by combining data from multiple different 

databases (with the ability to manipulate within the same formats, classification, 

typizations ...). Visual geodata integration enables the coordination of different 

representations. In addition to the basic, additional and supplementary maps, visual 

representations can also include diagrams, charts, tables, text, and images. All this in 

order to create a geo-visual environment, and in the context of understanding a large 

amount of data. By adapting the graphic representation and ways of geodata interaction, 

in the use of cartographic models, the visualization of "hidden" thematic contents is 

possible. Interaction is the basic mechanism that allows users to "move" through the 

representation, search, filter and compare different sources of geographic data [1], [10], 

[11].   

In order to show the results of data analysis in GIS, it is necessary to implement the 

methods used in creating thematic maps. Cartographic ways of representations of data 

analysis results can be supplemented by different contents. Tables and charts that include 

different characteristics of geoobjects (attributes) or their correlations can be used as 

independent or additional/supplementary visualization content. Animations are used to 

represent dynamic processes - sequences, creating an illusion of continuous image 

change. Virtual 3D and 4D models can be represented in the form of a static image or in 

interactive visualization. For example, using a different projection or viewing angle, 

images can be rotated, simulated over the terrain, when the observer is at a point that is 

in accordance with the given coordinates, and so on. Animation of virtual 3D and 4D 

models allows for a realistic video representation to simulate the existing state and predict 

different scenarios of their development [14]. Visual dynamic representation of geodata 

and the production of 3D and 4D models are constantly increasing, as the application in 

different fields of science and practice is increasingly evolving. 

In addition to data standardization and integration, as a prerequisite for the creation of 

high quality georepresentation, updating of the database is also necessary. Updating the 

data (location, attribute, and time) causes a smaller chance of failure in the full 

representation of complex events - spatially and temporally. The potentials of digital 

models and their usability for different types of research determines the permissible 

degree of manipulation of their parameters. In a geographical context, changes in 

geoenvironmental databases refer not only to changes in location or by attributes, but also 

include dynamic processes over time (same or different time intervals, cycles) [2].  
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TRANSFORMATION OF INTEGRATED GEODATA 

IN THE PROCESS OF CARTOGRAPHIC COMMUNICATION 

Map is a model of reality (geographic space), and a cartographic method - a method of 

realizing a modeled reality. The transfer of information from real to modeled 

georepresentations is basically conditioned by research orientations. With customized 

variants of georepresentations and various solutions for data transformation from the 

same or different set, numerous animations and virtual models enable examination of the 

possible aspects of the situation and future scenarios of importance in the oriented 

scientific and/or practical geoenvironmental research. By interactive transformation of 

geodata and their visual presentation, through the map, a better interpretation of the 

research area (content, space and time) is achieved. Interaction affects the mapping 

process - data are determined, the importance of certain data is emphasized, the method 

of visual representation is selected... So, the process of interaction by digital maps can 

affect the quality of geographic reality perception. 

The primary data of the geoenvironment from the database are integrated and transformed 

by geo-visualization into cartographic environment, so that interpretation and analysis 

can be managed by the use of modeled data. Use of the map provides the following: - 

primary information, obtained by content analysis (by reading, understanding and 

measuring); - secondary information generated after the processing of the primary ones 

(the result of a derived, synthetic interpretation) and - tertiary information, used for 

further, purpose-oriented research purposes.  

The transformation of integrated geodata in the cartographic communication process 

comprises (basically) three phases: 

- first phase - interpretation of the map content, defined primarily by the way of content 

visualization, educational level and user skills; 

- second phase - conversion of primary information into information on derivatives, using 

cartometric methods and 

- third phase - interpretation (analysis, comparison) of primary and secondary 

information, including the visual-analytical system of conclusions and new approaches to 

data visualization for further research. 

Visualization of geodata allows for the analysis of large amount of data and assessment 

of their importance in the study of cartographic modeled issues. 

 

CARTOGRAPHIC GENERALIZATION AND SIMBOLIZATION 

A complex structure of geodata is necessary to graphically integrate and present in the 

cartographic presentation, so that it is adapted and based on the principles of cartographic 

generalization and cartographic design. The degree of generalization (geometric and 

semantic) affects the degree of integration of geodata that are graphically represented. 

Geodata are hierarchically presented in relation to their significance (topographic and 

thematic) in mapping. The information representation about relations between geoobjects 

is especially important in interactive maps, because it refers to levels of hierarchical 

connection regarding their purpose and method of use.  

Cartographic generalization is a complex and demanding procedure in presenting the 

most important characteristics of geoenvironmental content. Factors that affect the 

generalization process are the following: - scale, - purpose and – map issues, - geographic 

characteristics of the environment, - original database, - applied key of the cartographic 

signs, - physical limitations of the media, - resolution, - graphic load - accuracy and 
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legibility of the map. The generalization procedures are conditioned by the knowledge, 

skills and desires of the cartographic database users. 

That is, taking into account the data structure and the way of visualization, the content 

generalization on the model can be the following: 

- taxonomical - according to integration, defined class or content element; 

- spatial - absolute (by coordinates) or relative (by objects vicinity); 

- attributive - according to quantitative and qualitative characteristics of geoobjects; 

- graphical - according to attributes of graphic entities with which the objects are 

designated in the model: type, colour, etc. [8]. 

The generalization and symbolization of the thematic map contents are key procedures 

for geo-visualization. Compliance and clarity of the graphic conception of the maps 

should reflect the unity of thoughtful expression and visual experience of the integrity of 

the mapped content. Solving the relationship between functionality and aesthetic design 

of the map content elements, the unity of the defined principles of cartographic 

generalization and design is achieved. Cartographic design as a form of expression 

encompasses the complexity of relations in a system of thematical, spatial, proportional, 

transparent, and practical significance [6]. As a graphic presentation of the map content 

structure, the cartographic design represents a significant factor in the communication 

process, on the cartographer → map → user relation.  

The level of information is precisely defined by the map content structure and the method 

of its aesthetically integral presentation. The aesthetic mapping process, in order to 

emphasize the meaning as an analogue expression of the mapping object, is integrated 

and organized by the following four levels: 

- qualitative level - contains associativity (implies unification by similarity) and 

selection (implies reduction according to differences, including classification); 

- order level - determines the spatial and temporal order, as well as the order of sensitive 

(small - medium - large versus other) and value judgments (black - grey - white); 

- quantitative level (metric level) - determines the mutual comparison of the size, 

number and quantity of the mapping phenomena parts within the entirety (1/2, 1/3 or 

9 times in relation to the other, etc.); 

- organization level - contains an analogy to which graphic transcription is sought for 

[4]. 

Table 1. Indicators of the cartographic design quality in the communication process 

INDICATORS OF THE CARTOGRAPHIC DESIGN QUALITY  

General   Individual 

- informational 

expression 

- visual expression; 

- solution originality; 

- style conformity; 

- forms unification; 

 - actuality.  

 

- solution 

rationality 

 

- usability degree; 

- purposefulness; 

- usefulness. 

- composition 

unity 

(aesthetic expression) 

- mutual harmony of 

   individual elements; 

- graphical presentation; 

- colour selection. 



International Scientific Conference GEOBALCANICA 2019 

663 

The value of the cartographic design is reflected through its functionality in the process 

of visual cartographic communication. Providing quality complex information in a clear 

and comprehensible way and the possibility of objective analysis of the presented geodata 

to users is a basic task of design. Visual communication is accomplished by artistic and 

graphic expression, based on the requirements to be realized and integrated into a 

harmonious and systematized entirety, so that its quality corresponds to the purpose 

(Table 1). 

Cartographic visualization must be consistent with the real way of organizing phenomena 

and processes in the physical world. Within this, it is necessary to answer the following 

questions: 

- how to facilitate the use of maps in terms of faster understanding, research and 

increase of accuracy in measurement and calculation; 

- how to present geographic information, in order to increase the efficiency of the 

analysis of the map content structure, which allows formulating the hypotheses, 

monitoring the phenomena over time; 

- how to present diverse geographic information with the smallest visual deformations; 

- which graphic scale variant should be chosen to maintain changes in qualitative and 

quantitative geographic indices, and 

- what level of generalization for different user groups (different characteristics of 

observation) should be, and so on. [9]. 

The quality of integration of cartographic content stems from the quality synthesis of the 

three basic components: mathematical (geometric accuracy), geographical (geographical 

accuracy) and aesthetical components. Functionality in the use of a cartographic product 

depends on its: - transparency, - legibility, - accuracy, - obviousness, - authenticity 

(geographical, that is, factual compliance with reality), - aesthetics, - relevance of themes 

and purposes, - informatics, - modernity, - standardization, - updating and other. The 

aesthetical component is an indispensable part of the map, because it points to the 

integrity and functionality in compiling and using content, in relation to its purpose and 

method of practical use (Table 2). In other words, the aesthetical compliance of the map 

content affects the following: content clarity (understanding of information content) and 

graphic clarity (visual perception and forms recognition).  

Table 2. Cartographic design requirements in the function of the cartographic products quality [12],[6] 

CARTOGRAPHIC DESIGN 

LEGIBILITY TRANSPARENCY ACCURACY OBVIOUSNESS AESTHETICS REPRODUCTION 

minimum 

size 

 

simplicity 

geometric 

accuracy of 

position 

 

symbolism 
harmony quality 

graphic 

density 
contrast 

sign 

accuracy 

 

traditionality 
beauty economy 

distinguishing 

known forms 

connectivity and 

layering 
 

hierarchical 

organization 
  

 

The map content is presented by a system of signs with defined meaning (syntactic, 

semantic, semiometric, sigmatic and pragmatic). The signs, by their shape, dimensions, 

orientation and colour, enable identification and thoughtfull expression of true reality. 

Visual transcription of reality takes place on a relation of meaning which is suggested by 

colour, shape, size, dynamic balance and typology of signs [6]. The transcription of reality 

is realized on the basis of the cartographic signs functions:  
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- labeling (the sign refers to a particular phenomenon or process – represents it); 

- referentiality ("standing" instead of something and reporting on meaning - bearer of 

meaning); 

- structuring (the system of signs is linked by certain rules and levels); 

- creativity (the ability to create a sign for any existing or conceived term); 

- communicativeness (enables communication between people) [5]; 

- categorization (ability to designate categories - class of phenomena); 

- meaningful connection (linking and combining signs point to existing and possible 

links and relationships of presented phenomena) and 

- fixing, tracking and communicating various thoughtful contents and ideas.  

The use of signs combined with colour increases the information properties of the map 

and achieves a better perception of the presented geographic content. Colours on maps 

help in differentiating content, transparency and representation symbolism. Of particular 

significance is the application of colours in the function of symbolism, as an expression 

of analogy with the phenomenon that is being mapped. This feature of the colour best 

comes to light in the following processes: - observation and identification, - analysis and 

synthesis, - generalization, - typization and classification, - comparison, - possibility for 

quick and clear visual perception of spatial-temporal links and relationships, - knowledge 

of characteristics, - essential differences and - tendencies of the presented phenomena. 

Expression by signs and colour represents a form of designating the reality in the function 

of the context - recognition and distinction, structure of the presented content. By linking 

and combining signs and colours, it is possible to present the following: - position, - 

spatial arrangement, and - phenomena arrangement, - type, - category, - structure, - 

interconnections and conditionality of properties of related or different mapped 

phenomena, - connectivity, - intensity and - dynamics of the phenomenon, - meanings 

(thematical, spatial, temporal, rational), and so on. 

Cartographic signs and colours as elements of the graphic form - symbolism of 

cartographic expression represent adequate means of representing qualitative and 

quantitative characteristics of the phenomena and processes of the geoenvironment in 

relation to their situational, positional and spatial connection. The signs allow the 

complicated geoobject structures to be reproduced with simple graphic forms or their 

combinations [3]. The method in which specific cartographic content is presented is a 

complex process and requires integrated geodata structure-based processing of the issues.  

 

CONCLUSION 

The need for transforming geoenvironmental databases into a cartographic form is present 

in many areas of human activity. The method in which specific cartographic content is 

presented is a complex process and requires an integrated processing of the geodata 

structure of the defined issues. The conversion of data of the spatial databases into the 

cartographically integrated geodata structure requires that they are: - accurate 

(geometrically and attributively authentic with a real, clear and complete level of 

distinction), - current, - complex and - functional (in order to transform into a state of 

usefulness ), - reliable (derived from an adequate source), - spatially and - temporally safe 

for integration and use. 

Contextually and graphically, thematically defined and standardized geodata 

infrastructure enables its quality processing and visualization. Digital technology enables 

the following: - quick and efficient representation of the map content; - fast access to data, 

as a crucial condition for decision making and communication; - interactivity of data and 
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their visualization (dynamic and intelligent data linking); - graphical interaction with end 

users; - great possibilities for thematic mapping; - comparison of several indicators; - 

adjusting the data representation in relation to the purpose and circle of users; - interactive 

selection; - creating tables, charts, etc.; - facilitated understanding by interaction, 

comparing and visualizing complex reality; - discovering the hidden meaning of data; - 

linking with real-time strategic data; - monitoring of data changes and - real-time updates, 

etc. 

A complex structure of geodata is necessary to be graphically integrated and presented in 

the cartographic representation, so that it is adapted and based on the principles of 

cartographic generalization and cartographic design. 

Integration of geodata (location and attribute) rationalizes and increases user-driven 

analytic potential. The primary data of the geoenvironment from the database are 

integrated and transformed by geo-visualization into cartographic environment, so that 

interpretation and analysis can manage modeled data.  
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ABSTRACT 

Geography and geography education play the major role when we explore and present 

the interaction between nature and human society in space and in the different parts of 

the world. Consequently it assumes that we are handling with a great variety of 

information sources in the real training process. These sources are didactic tools which 

together with educational curriculum and methods are the main attribute and essence of 

geography teaching and learning. As didactic tools we define all objects which present 

the educational curriculum in verbal and/or visual way, and also in direct or indirect form. 

The different devices for reproduction of existing knowledge and those used for 

organization, control and management of training and educational process are considered 

also as tools used for didactic goals. 

Didactic tools are important instrument helpful both for the teacher and the pupils. The 

didactic tools fulfill many didactic functions and definitely influence the quality and 

effectiveness of training process. These are our arguments why we have to pay attention 

to the topic in current research and demonstrate the immense importance of didactic tools 

in geography training. The main aim of the paper is to examine the right place of didactic 

tools in geography training and to present up-to-date didactic and methodical 

characteristic of them.  

 

Keywords: didactic, geography didactic, geography training, didactical tools 

 

INTRODUCTION 

In the process of geography training a wide range of different tools is used encompassing 

a wide range of objects - the school buildings and furniture, school documentation, the 

various devices and apparatus that the teacher and the pupils work directly with. These 

are called training tools and are most commonly associated with all those objects that 

present in visual or verbal form the educational content (in direct or indirect form). The 

different devices for reproduction of existing knowledge and those used for organization, 

control and management of training and educational process are considered also as tools 

used for didactic goals. 

The question of the training tools’ system, its elements and functions is still open. This is 

a consequence of the different levels at which they are analyzed: theoretical level, level 

of content formation of the subject matter, level of studied material, level of school reality. 

The continuous change and the improvement of the training tools system is a consequence 

of the science and technology development, and also due to rapidly raising demands for 

more and better education and training.  

The training tools perform various didactic functions and undoubtedly affect the quality 

and effectiveness of educational process. Therefore, the interest of the geography didactic 
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in the subject is fully understandable. And in the current paper will be examined in brief 

the term "didactic tools" and presented their up-to-date didactic-methodological 

characteristic. 

By their gist the didactic tools are a source of educational information and an instrument 

to aquire the educational content and to solve educational tasks [2]. They are "transmiters 

of subjectively selected and stored information" and connect the reality and their 

addressee/pupils [6]. The didactic tools’ system is an aggregation of objects that are 

necessary and sufficient for conducting effectively the training process as a didactic cycle 

(during the geography lesson, in the lessons’system and outside it).The system of didactic 

tools is also part of geography education strategy for the secondary schools. Like any 

system, it incorporates relatively independent elements: 

- the teacher's words (in various forms) - as the main source of information and a tool 

that cause its primary memorizing from pupils; as a tool for educative influence on 

students; 

- the textbook and the whole training complex - as a source of information and a tool 

for its acquirement; as a tool for self-education, upbringing and self-directed behavior 

modification; 

- tools for visualization - as a source of information or a tool for the full disclosure and 

learning of the educational content; 

- technical devices  - using them the information is transmitted in verbal and graphic 

form, as well as individualization of the training and machine control [1]. 

There are other approaches to classify the didactic tools. Some authors divide them in the 

following groups: natural resources, models, educational and technical tools, automated 

training systems, automated management systems. Taking into account, other scientists 

distinguish didactic tools as personal, classical and technical. Another recent 

classification, according to [3], arranges them in following groups: 

- basic tools (textbook, atlas, wall map, white board, worksheets); 

- typical geographic tools (globe, topographic map, satellite image, climatogram, GIS, 

compass, relief profile, etc.); 

- common tools / tools used in everyday life (original objects, photos, cartoons, 

newspapers, tables, charts, thermometer, barometer, etc.) 

 

 
Figure 1. Place of didactic tools in geography education planning (by [7]) 

This classification is supplemented according to the oreintation of the didactic tools: 

- illustrative and generating ideas (photo, original object, model, etc.); 

- spatial-oriented (contour map, digital globe, road map, etc.); 

- communicative (teacher's words, text in the textbook, newspaper commentary, 

interview, etc.); 
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- quantitative and measuring (climatogram, GIS, GPS, compass, barometer, proximity 

sensors, etc.) 

The didactic tools together with the educational content and methods are the key feature 

and attribute of geography teaching and learning. They are also an important starting point 

in planning the training process. (Fig.1) 

Didactic tools perform many important functions in the training process. It is unthinkable 

the pupils to learn without using information sources in geography education. The wide 

diversity of didactic tools allows the achivment of a variety of learning objectives in the 

training process. The correlation between the functions of the didactic tools and the 

geography training goals is shown in the Table 1. 

 

Table 1. Correlation between the didactic tools’ functions and geography education goals [6] 

Functions of Didactic Tools Goals of Geography Education 

Didactic tools transmit information. Cognitive goals 

- Subject-thematic competence 

Didactical tools develop methodological skills and 

abilities. 

Instrumental goals 

- Methodological competence 

Didactic tools "drive" the communication process. Social goals 

- Social competence 

Didactic tools stimulate the formation of ideas and 

relations/attitudes. 

Affective / Emotional goals 

- Moral competence 

Didactic tools are directed towards actions. "Action" goals 

- Competence for activity (Behavioral 

competence) 

 

In addition to the ones listed in the table, didactic tools perform other functions during 

the teaching and learning process which are used as strating point in lessons planning: 

- To visualize and structure the studied objects (for example, using models and 

statistics); 

- To emphasize (on the basic assumptions); 

- To stimulate thinking (stimulating memory by visualizing); 

- To inform and indirectly gain experience (e.g. movies can be used as it is unlikely 

during the lesson pupils to gather an immediate experience); 

- To support the implemention of the training communication process (e.g. when the 

personal presence in the classroom is impossible - teaching through e-chat options, or 

when a co-operative work is done in a digital environment); 

- To awake interest, to inspire motivation and mental activity (by presenting 

phenomena and objects through spectacular images or by emphasizing the relation 

between the educational content and the pupil's life); 

- To  construct a flexible and based on needs lesson structure (thus directing pupils 

attention, structuring the training process, dividing pupils into groups according to 

their knowledge, mitigating the routine work of recording and processing data, 

exercising  and control of acquired knowledge by using  worksheets, contour maps, 

making tests, etc.); 

- Generate ideas and relations (to study a topic considering contradictory opinions); 

- To create a new didactic tool (to practice the already learnt, to document and reflect 

the work results, e.g. own map, excursion movie, etc.) (adopted by [4], [7], [10]). 

The effectiveness of using didactic tools in the training process is determined by their 

compliance with the objectives, educational content and lesson methods. The selection of 
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didactic tools in the lesson should be targeted and be appropriate to pupils' needs. It is 

very important the didactic tools selection to be based on particular criteria and some of 

them are (adopted by [6]): 

- Purposefulness - the didactic tools used in the lesson should address such educational 

content, questions and problems that will develop the pupils' geographical culture. In 

the planning of a study unit, the provided didactic tools should allow the optimal 

achievement of the respective educational goals and subgoals. 

- Orientation to the educational content – Didactic tools used in education should match 

the current state of geography science and focus on such content that allows transfer 

to other examples in the surrounding space. Didactic tools should contain 

understandable/accessible content or be combined with additional information, 

explanations and definitions.  

- Adequacy of the didactic tool and correspondence to the lesson structure – educational  

content may be structured in a different way, so the didactic tool should correspond 

with this structure. External features and distinctive aspects of geographic objects can 

be represented and described using pictures, drawings, maps, aerial photoes; and 

relationships, functional and causative links - using thematic maps, cartograms and 

diagrams. 

- Perspective – didactic tools are "subjective". When selecting and presenting the 

curriculum, their compilers consciously or unconsciously express their subjective 

position. Subjectivity is also expressed when working with them in the training 

process. 

- Compliance with the addressee - the selection and decision-making on the use of a 

didactic tool in a specific lesson stage must take into account the individual traits of 

the pupils, their interests, their learning and concentration abilities. 

- Socialization function - besides cognitive and methodical competence, the didactic 

tools must also develop social competence. The important question is whether the 

didactic tool asks questions and seeks arguments, and suggests discussion and 

communication.  

- Compliance with the principles of visualization and purposeful activity - the choice 

and place of the didactic tool in the training process must be in sync with the 

requirement “from visual to abstract” and "from simple to complex". As a information 

transmitter, the didactic tool should be relatively independent from the teacher, i.e. it 

must offer the most comprehensible content, clear and logical structure and 

visualization. 

- Proper place when conducting lesson – didactic tools are generally appropriate for 

each stage of the lesson. However, in different stages they perform different functions, 

e.g. in the introductory stage (when it is necessary to wake up the pupils’interest) 

cartoons, riddles and jokes can be used. 

- Organisational problems and prerequisites – the use of didactic tools requires time for 

preparation, financial costs, necessary working space, technical devices,etc.  

Thus, the selection and use of didactic tools in the geography training  must be justified. 

This requires both the didactic tools adaptation to the teaching and learning process and 

assessing the importance of the tool in particular case. First, the objectives to be achieved, 

using the didactic tool, should be defined in advance. And secondly, then the decisions 

can be made on the lesson methodological organization and the training. It is only then 

the choice of a didactic tool is justified and it focuses on answering the following 

questions: 
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Table 2: Questions for selection of the didactic tools (adopted by [5], [4]) 

Focus  Example  

Why? Does the didactic tool motivate the pupils? 

Does it lead to a problematic situation? 

Do we have a cognitive conflict? 

Does it visualize the educational content? 

Can pupils develop and exercise ways of working? 

Which competencies can be developed? 

Is it appropriate to consolidate, exercise or deepen the training outcomes? 

What? What educational content should be learnt? 

Is the educational content  adequately presented in didactic tool? 

What is the perspective considering the set-up of the tool? 

How? Is the didactic tool appropriate for the social form of work used in the training 

process? 

Who is 

studying? 

 

 

Who is 

teaching? 

Is the tool appropriate for the pupil's age? 

What previous knowledge for the educational content should pupils have? 

What previous knowledge/skills for the didactic tool itself should pupils have? 

 

What competence does the teacher need to work with the didactic tool? (technical, 

specialized) 

When? When is the proper time to use the tool (during the day, week or year)? 

When should the teacher use the didactic tool according to the lesson stages? 

How much 

time? 

How long does it take to work with the tool? 

Where? Where should the tool be used? (in the classroom, outside the school)  

How effective? Does the expected impact of using the didactic tool meet the efforts? 

 

The answers to these questions are inherently related to the main task of the teacher - in 

the best way to integrate the chosen didactic tool in the real educational process aiming 

at developing a conscious, critical and responsible pupils’activity in the school and 

outside it. Or to paraphrase: The use of any didactic tool in the process of geography 

training cannot be self-aimed, thus it should always improve the cultivation of pupils' 

geographical culture.  

The skill and competence for using didactic tools in geography education can be presented 

in the following way (Fig.2): 

 

 
Figure 2. Model of competence for using didactical tools [9] 

Consequently, the fulfillment of the following objectives and tasks leads to the 

development of competence for using the didactic tools in geography education: 
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- Knowledge, analysis and selection of didactic tools – knowledge of the variety of 

didactic tools and their specifics with a view to choose the most appropriate to the 

educational content and the lesson’s goals. 

- Ways to create a didactic tool – forms and techniques for generating and presentation 

(graphics, text, film, animation, message, report). 

- Creating and presenting your own didactic tool – a part of a project or excursion, 

examining and complying with economic, legal, political or other conditions. 

- Use of didactic tools – practice and presention. 

- Impact of didactic tools – impact on emotions, perceptions, behavior and value 

orientation. “Geography as a particularly informative subject plays an important role 

in this. In frequent work with texts, graphics, charts and maps, there is more and more 

opportunity to show how the same state of affairs can be presented in a different way. 

But it also could show how the chosen way of presentation emphasizes a certain 

conception, and even be distorted and manipulated” [8]. 

- Criticism of the didactic tools – critical survey of the educational content, its  basic 

assumptions and the purposefulness of the didactic tools; to achieve an independent 

opinion as a result of working with various tools. (adopted by [9]) 

In general, the framework of competence teaching with didactic tools, especially in 

geography education, can be related to the following: 

- Orientation in space – adequate use of maps, to conduct research on particular topic, 

sketching and creating simple maps. 

- Acquiring knowledge – extracting geographic information from a didactic tool or in 

real space; describing the steps to acquire knowledge in geography. 

- Assessment –  evaluating the geographic information in the didactic tool according to 

different criteria. 

 

CONCLUSION 

Finnaly, all the above-mentioned allows us to summarize: 

- Geography education uses a wide range of diverse didactic tools. They perform 

multiple functions and have a direct impact on the quality and efficiency of the 

teaching and learning process. 

- Didactical tools together with the educational curriculum and methods play the key 

role and are the main attribute of geography teaching and learning. They are also an 

important starting point in the planning of the training process. 

- The effectiveness of using the didactic tools in the training process is determined by 

their compliance with the objectives, educational content and lesson methods. The 

didactic tools selection in the lesson should be purposeful, appropriate to pupils' 

needs, and be a subject to the relevant selection criteria. 

- The use of any didactic tool in the process of geography training cannot be self-aimed, 

it should always improve the cultivation of pupils' geographical culture.  
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ABSTRACT 

The educational system in Bulgaria, as a building block of social development, has always 

met the challenges it faces. An information society based on knowledge in the context of 

broad informatization puts specific requirements on education. They are related to the 

formation of personalities who, confidently in their current times, will be able to fulfill 

different social roles in the digital age. Modern pupils, as members of this society, have 

certain needs, which may require a reorganization of some paradigms in geographic 

education based on the broad application of information technologies and methods of 

working with them. Geographic education in the context of the global information boom 

will only achieve its goals if it shows flexibility in conventional forms and learning tools 

and accepts the challenges of today's new information technology. Research methods: 

Theoretical analysis, empirical analysis, qualitative and quantitative analysis and 

evaluation. 
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INTRODUCTION 

The development of the modern information society implies the penetration of 

information technologies in all spheres of human activity. The education system, in order 

to fulfill the public procurement and expectations of this society, can’t ignore the 

development of the pupils' digital culture. 

The increasing use of information and communication technologies (ICT) in geography 

education in the Bulgarian school is dictated by the new trends in didactics and didactics 

of geography for technology, sociology and humanization of the educational process in 

teaching the subject. These three trends are an expression of the new philosophy of 

Bulgarian education, designed in the new normative base. Through their implementation, 

a new, higher quality of geographic education can be achieved. 

In July 2014, a Strategy for Effective Implementation of Information and Communication 

Technologies in Education and Science of the Republic of Bulgaria (2014-2020) was 

adopted. The main goal of the Strategy is to provide equal and flexible access to education 

and scientific information at any time and from anywhere (from a desktop computer, 

laptop, tablet and mobile phone). Expectations are new technologies in teaching to make 

less interesting and attractive lessons, motivate pupils and teachers further, which in turn 

lead to a reduction in the number of dropouts from the education system, to higher 

achievements in the learning content, to acquiring new useful skills. In the third stage of 

strategy implementation (long-term), Universality and Sustainability (2018-2020), one of 

the expected results is formulated as a "transition to electronic textbooks on all subjects". 

[1, 2] 
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Undoubtedly, in e-textbooks, there is tremendous potential for the development of 

education globally. Compared to traditional, electronic textbooks are cheaper, easier to 

refresh, and do not burden students with heavy backpacks. They imply more interactive, 

interesting and even personalized training, but this advantage is conditional because it 

depends entirely on the characteristics and quality of the textbook, as well as on the way 

it is used in the Bulgarian school. 

Until now, experts are unanimous about what the benefits of e-learning textbooks about 

the quality of education are and the question of whether they are at all still a subject of 

debate. The results of the study’s lead to contradictory conclusions and point to a number 

of factors influencing the effectiveness of electronic textbooks. Discrepancies in students' 

personal preferences are found to receive information from paper or digital media, as well 

as variations in the needs of pupils of different degrees and with different abilities. 

Electronic textbooks with the needs of pupils and the skills of pedagogues and other 

participants in the educational process can only be achieved by carefully introducing 

them. It is necessary to take into account as many expert opinions as possible, to carry 

out surveys. This can only happen if there is a well-organized education assessment 

system. Keeping students' responses, their achievements and difficulties and their 

motivation to learn is key to achieving good results. 

The electronic interactive geography textbook, as an information and methodological 

resource, performs both classical functions (informative, transformative and 

systematizing) and contemporary functions (motivating, integrating, coordinating, 

educating, developing) leading to active learning and teaching in the educational process, 

enhancing the hereditary approach and the independent cognitive activity of the students. 

The introduction of this type of resource into the educational practice is a long-term 

process, subordinate to the global trends and strategic visions for the development of 

geographic education in Bulgaria. 

 

MATERIALS AND METHODS 

The coming electronic textbooks during the following years are based on the print edition, 

recreating its content in digital form. They are developed in Portable Document Format 

(PDF) with a FlippingBook program such as (mozaBook) of Mozaik Education for 

example. As a new type of information-methodological resource, they offer broad 

opportunities for organizing interaction in the educational process, enhancing the 

student's emotional readiness for work, and learning by edutainment. [3, 4, 5] 

In the electronic interactive textbook, didactic resources have been developed for each 

subject, which enrich it in a meaningful way, support the acquisition of the program 

material, broaden students' knowledge, visualize complex processes and phenomena in 

geospatial space, provide the opportunity for quality, rapid control and self-control. The 

icons of the electronic resources are titled, making the teacher and pupils easy to navigate 

the task type. The teacher has the freedom to choose these resources in work, which are 

most appropriate according to the local conditions for achieving the objectives and tasks 

of the lesson. 

When working with text in an electronic textbook, the ability to accentuate on some 

section of content is the use of the zoom function. This is also true for all extra-text 

components (photos, maps, charts, etc.), questions and tasks at the end of each topic. 

Didactical resources in the e-textbook can be grouped into three groups: 

- Interactive test tasks (exercises). The variety of didactical resource variants here is the 

largest. Content is designed in accordance with the purpose of the lesson, the 
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characteristics of the content and the age of the students. Tasks can be differentiated 

into several types: tasks with one true answer; multiple response tasks; tasks type 

correct / wrong; compliance tasks; to fill in a skipped text or word; for stacking; to 

search for text errors; crossword puzzles completed using the keyboard; to connect a 

puzzle type; to locate a geographic location, etc. When working with the test tasks, a 

suitable software solution is to build a panel that gives information about the results 

obtained when working with the resource - the number of correct, wrong and missing 

answers, as well as percentage results. Ability to edit responses after receiving an 

evaluation. Automatic reordering of responses after "closing" the resource to avoid 

remembering the position of correct answer by students when the resource is re-

opened; [3, 4, 5] 

- Interactive tasks (exercises) and slide show visualizations (slideshows). These 

didactic resources foster the mediation in the educational process through 

methodologically selected high quality photo material and graphic images. The 

introduction of tasks into the resource assists in the easy and lasting learning of the 

content. In most cases, resources are sounded, giving them even more appeal; [3, 4, 

5] 

- 3D animations (3D models) in the e-textbook visualize complex scenic processes and 

objects, production activities, cultural sights, etc. at high graphical level. For the 

geography education with a view to developing cartographic culture of students, the 

resources of the resource are valuable for presenting interactive maps with dynamic 

content. Some of the resources include games and tests to help understand and absorb 

the nature of the processes and phenomena that have been demonstrated. The resource 

enables the teacher to work with an interactive interface to select content, remove 

unnecessary information, work with auxiliary text, include a background music, rotate 

the patterns. [3, 4, 5] 

Because of the possibility of interactive presentation of the course material, electronic 

textbooks can be used in lessons for different purposes: to clarify the new teaching 

material, to summarize, exercise, systemize, consolidate for control. Using this new type 

of information and methodological resource can easily and accurately focus on the most 

important of the learning material, quickly fill gaps, form knowledge, skills, 

competencies and relationships. 

"When discussing the benefits of electronic textbooks, at least the following things should 

be considered, namely: 

- the size of textbooks - often textbooks are heavy, and given that students have to wear 

at least a few daily, this problem becomes essential, and electronic textbooks are 

"stacked" in a laptop, electronic reader or other mobile device ; 

- finding specific information in textbooks - much of today's electronic textbooks offer 

search features, making searching for specific information faster and easier than paper 

variants; 

- working with text and text - electronic textbooks are easily highlighted, text is copied 

and transferred to another file, information is processed, unlike the "notes" on the 

paper version; 

- updating of information - e-textbooks offer faster, timely and cheap updating of 

learning, compared to paper textbooks; 

- interaction in presentation of information - some electronic textbooks are available 

simulations, audio and video files, hyperlinks, etc. 
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- textbook cost - Electronic textbooks can be much cheaper than buying new textbooks 

in a paper version." [6] 

Along with all the advantages, some disadvantages should not be overlooked. 

The creation of electronic textbooks is sometimes not in the power of a teacher. Therefore, 

they need to be developed by specialists with the necessary pedagogical, methodological 

and technological knowledge, skills and competencies. 

Not all schools in Bulgaria have the opportunity to purchase the costly technique for 

demonstrating electronic textbooks such as interactive boards, multimedia projectors, and 

other personal digital devices. 

Electronic textbooks should not replace traditional training with paper versions. 

Therefore, it is necessary to achieve a precise methodical balance. 

"In general, electronic textbooks must meet the following requirements: 

- be consistent with the modern concept of multimodal presentation of the curriculum; 

- have easy and intuitive navigation within the textbook; 

- have a variety of resources - a part of the resources (such as a task sheet) the teacher 

can use both in the course of the skill lesson and a summary of knowledge at the end 

of the class (they complement the set of tasks included in the teaching aids of a given 

subject); 

- provide interactivity in class between the teacher, pupils and the learning content (thus 

assigning an active role to the learner in the process of forming specific subject 

knowledge and skills); 

- depending on the software and formats used, images (including picture galleries), 

video, audio files and interactive animated models, as well as web pages, etc., are built 

in; 

- include videos, interactive simulations to help illustrate complex processes and 

phenomena that can’t otherwise be mastered." [6] 

 

RESULTS AND  DISCUSSION 

Interactive boards are an example of the rapid penetration of innovative technologies and 

software inventions into the geographic education system. Their use aims to change the 

quality of the subject's education as a result of the expectations of teachers and pupils. 

The board can be written, painted to make changes to the content of the lesson, to work 

in the Internet environment, to print, to store information, etc. It should be borne in mind 

that the interactive board is only one part of a complete system for presenting information 

without a suitable pre-prepared multimedia product, it can’t develop all its functionalities. 

It is the demonstration of electronic textbooks with interactive boards aimed at enhancing 

the quality of the educational process in geography in the modern Bulgarian school. Still 

their high cost is a difficulty in buying them. In the school year 2018 - 2019 the electronic 

interactive textbook of Geography, initiated by the Ministry of Education and Science, 

are now available for free and can be found on the relevant platforms on the Internet for 

all classes and subjects. This is a positive step towards the introduction and validation of 

electronic textbooks in the system of geographic education in Bulgaria. 

“Taking advantage of the new toolkit and rethinking teaching theories, it is now time to 

use 'electronic dependence' to improve 'educational productivity' ” [7].  

New technologies “enable the learning process to be organized in a way that is maximally 

geared to individual learners' needs while building digital competences. The technical 

means used to provide teaching materials should be constructed according to 

contemporary pedagogical theories.” [8]. 
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The Electronic Interactive Textbook is a modern multimedia product containing a rich 

variety of didactical resources developed at a high technologically and methodologically 

substantiated content level. It does not replace the printed edition [9, 10], but is an 

information and methodological resource that accompanies it in response to the needs of 

the modern teacher and pupil living in the conditions of the information society. 
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The education system in Albania, after 1990, has undergone some reforms both in the 

pre-university and university systems, reforms that were necessary due to the important 

socio-economic and cultural changes during the transition from the dictatorship to the 

democratic system. 

These reforms have affected and changed the role and position of Geography subject in 

the pre-University as well in the University curricula. These changes have been evident 

in the changing of numbers of weekly hours, content, perspectives of future development 

and in some specific topics. This paper aims to analyze the quantity and quality of these 

changes and to identify their direct impact in the geographic knowledge of the new 

generation of pupils and students of geography. Frequent changes have also occurred in 

the recruitment scheme of students at the university, bringing uncertainty and fluctuation 

of different levels from one year to the next. 

The involvement and implementation of Bologna system in the Albanian Universities 

brought many changes in the education curricula, teaching methodology, collaboration 

with foreign universities, diplomas, etc.  

From this point of view, considering the main issues faced by our University education 

system such as: the large number of students in the auditorium; the lack of laboratories; 

modern libraries; etc., it is important to analyze the importance and the role of the 

University in the professional formation of new teachers of Geography. 

 

Key words: reform, curriculum, vocational education, criteria, standards  

 

SOME IMPORTANT LEGAL DOCUMENTS DRAFTED  

BY MINISTRY FOR EDUCATION, SPORT AND YOUTH  

OF ALBANIA FOR VOCATIONAL EDUCATION OF YOUNG TEACHERS 

The vocational education of young teachers in Albanian universities is becoming more 

and more important, influenced by the frequent changes in the pre-university education’s 

law and curriculum. Therefore these changes, there have been some reshaping of the 

vocational master curriculum at many faculties of UT, to extract qualitative teachers from 

their audiences. 

The higher education and research system will create, develop and transmit knowledge 

through teaching, relevant research and service provision. It will assist economic 

development and contribute to higher standards of democracy and citizenship [1]. 

Albanian universities were included in the Bologna system in 2003 and since this year 

and onwards, apart from the changes in their curriculum structure, with the aim of its 

approximation to EU countries, there has been a steady increase in the number of students 

in auditoriums. 

The strategy for higher education is critical for the process of modernisation of Albanian 

higher education institutions, but obviously it is not easy to follow. On the one hand, 
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Albanian higher education institutions are engaged in a process of reforms as part of the 

Bologna process, which still absorbs most staff energies. On the other hand, the traditional 

academic culture does not facilitate the interest of academics in these less traditional 

activities. Finally, a process like this needs both trained people and incentives for starting 

up the first initiatives. [2]. 

The quality of teaching depends on the quality of the academic staff doing the teaching, 

but also, and almost as important, on the way in which they do their teaching. Neither 

aspect of quality can be measured only by qualifications, each also needs qualitative 

judgements - which is the main function of a quality assurance process [3]. 

The massive enrollment in the education system should be a global phenomenon, because 

the service provider’s today offer possibilities for all, saying this, in principle, no one has 

the right to enforce the individuals to elect the type of education they want to have [4]. 

This had its positive side by increasing the percentage of the population with higher 

education, but on the other hand seriously damaged the quality of their education. 

As of today (2015), Albania remains one of the countries that spends the smallest 

proportion of its GDP, around 0.6 percent, on higher education. This means that while 

higher education has become more accessible to larger numbers, its quality has suffered 

dramatically. [5]. 

It would be nice if it were true that "we are quality" but we notice that our students, even 

when through friendly information networks, find an occupation in any European state, 

need a year of additional studies to recover or fill missing knowledge because of the 

system, or of the non-recognition of the Higher Education Institution that has given the 

diploma. The Albanian University does not only not respond to today's Western 

knowledge needs but fails to teach students how to learn [6]. 

The quality of the universities and the paths that must be followed in order to guarantee 

it are today the main themes of the intellectual debate currently taking place in Albania. 

Part of this debate is even the Law on Higher Education approved by the Albanian 

government in 2015. 

In this context, the MEAS of Albania has issued a series of legal documents such as the 

Decision of the Council of Ministers of Albania no. 216, dated 20 April 2018, which 

claims that the average grade of pre-university studies of students entering universities 

with a teaching branch must be 7 and not 6 like in the other branches. This instruction has 

increased the quality of students studying in different branches of teaching. 

Being a teacher  is the most important profession that influences the schooling of the next 

generation and needs to be formed and developed based on standards that determine what 

each teacher should know, which skills should be demonstrated and what attitudes and 

values should be featured [7]. 

Drafting and approval of Initial Teacher Standards, Professional Standards of Teachers 

AMU( low-mid Education) and AML (mid-high education)  etc. constitute a good legal 

platform on which curricula and  programs for professional master in different teaching 

branches are based, by clearly specifying the skills and knowledge that  the student should 

have in his / her formation as a teacher. 

Initial Teacher Training (ITT) is considered as a starting point in the ongoing professional 

development process. It sets the foundation of the journey towards the profession and 

career of the teacher [8]. 

The concept and process of professional development of teachers in Albania includes 

several phases: 
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a. the initial training phase, which is carried out at university auditors 

b. the internship stage, conducted by universities in cooperation with the directorates of 

pre-university education schools, 6-8 weeks of teaching. Equally important in the 

vocational education of new teachers is the 1 year internship they perform after 

graduation 

c. the stage of continuous development along the career. Teachers come up with some 

tests to get relevant categories as well as many trainings for getting to get informed about 

the latest developments in relevant fields, new teaching methods, and so on. 

Professional standards of initial teachers are built and organized in 3 main areas of 

professional development: 

1. Knowledge and professional understanding due to the initial teacher should have a 

good understanding of the curriculum and its changing processes in school, teaching 

planning, evaluation principles, etc. 

2. Skills and professional expression  related to the abilities  and skills that the teacher 

demonstrates in relation to planning of  teaching and learning, selection of teaching 

strategies and resources to respond to pupils' needs and skills, enabling of a safe learning 

environment, data’s gathering and reporting as an integral part of the teaching process. 

3. Professional Values and Personal Engagement. The values are complex and are the 

ideals according to which the teacher forms his practice as a professional [9]. 

All of these standards are clearly reflected in Professional Master in Education curricula 

in various branches of Albanian universities. 

 

STUDENT ADMISSION’S PROCESS IN ALBANIAN UNIVERSITIES 

The process of University admission in Albania has changed multiple times. However, 

since 2005 the admission is done based on the results of the “Matura Shtetërore” (State 

Matura) exams and on specific criteria stated by the faculties and different study courses.  

The “Matura Shtetërore” includes compulsory as well as non-compulsory exams at the 

end of high school, thus representing not only the final exams, but also a process of 

regulations of the transition from a secondary school to Public Institutions for higher 

Education (PIHE) [10]. 

Using the same concepts, different faculties determine their preferred subjects that share 

a close relationship with their field of study and the percentage that every subject shares.  

The Faculty of History and Philology has stated that for all of its study-courses, 80% of 

all points given to the student will be attributed to the average grade of three years of 

High School and the remaining 20% from the average of the exams of “Matura 

Shtetërore”. The Faculty of Economy uses a different approach: 50% of the given points 

is attributed to the average grade of three years of High School, 15% is attributed to Math, 

15% to Economy, 10% to Physics and 10% to the Foreign language of choice.  

All the students with an average grade higher than 6 can apply to a University, with an 

exception for the study-courses that include teaching, where the average grade should be 

higher than 7. This has to do with the facts that in these faculties are better students than 

those before. The students have the right to apply for up to 10 different study courses, 

through an online system.  

However, from a questionnaire with the students enrolled for the study course of 

Geography during the years comes up that for 70% of them, Geography was not in their 

top 5 desired degree program and this will be shown in their results, as Geography was 

not their most preferred subject.  
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THE PROGRESS OF THE STUDENTS IN PROFESSIONAL  

MASTER IN EDUCATION, IN GEOGRAPHY (FHF/UT)  

In 2018, teaching was declared a priority in the higher Education from the Albanian 

Government. According to that, all the excellent students that selected Teaching for the 

academic year 2018-2019, will not pay any fees and they will be granted a $1000 a year 

scholarship, which will follow if their results are satisfying.    

This led to a massive registration during this academic year, at the faculties offering a 

Masters in Teaching: 260 students with an average grade over 9 and 3700 over 7, which 

will give us a new generation of qualitative teachers’ [11]. 

In the following table is shown the progress of the students that enrolled for 2018- 2019 

at the Professional Master in Education in the degree program of Geography in FHF of 

the UT.     

A general increase in the number of students can be noticed, up until the academic year 

2017-2018, which is three times higher compared to the year 2008-2009: from 47 to 177 

students.  

During this academic year alone (2018- 2019), there have been only 134 registrations in 

Professional Master in Education. This drop is related to two main reasons:  

1. The Implementation of the average grade of 7 for the pursuing of the studies at  

Professional Master in Education and,  

2. The Opening of another professional Masters in GIS.  

The Percentage of the students graduated varies from 78.2% in the year 2015-2016 to 

100% in the year 2008-2009. The results are high, but the same cannot be said for the 

average, which with slight increases during the last years sticks to 7. 

It is important to emphasize , that during the 2017 – 2018 academic year, 12 students have 

finished the first year studies for Professional Master in Education with an average result 

above 9.0. 17 others with an average result between 8.5 – 9.0 and 20 students with an 

average result between 8.0 – 8.5. Also, throughout the 2018 – 2019 academic year, 40 

students were graduated with an average result above 8.0 [12]. 

 
Figure 1. The number of registered students graduated in Professional Master in Education,  

Degree Program Geography, The Faculty of History and Philology, UT, 2008-2019 

Related to these statistics, we can surely say that the quality of students, who tomorrow 

will be the next generation of the geography teachers, is entering a new and better phase.  
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The results are expressed related to the grading system used in Albania. ( 4 – 10, where 4 

is the lowest grade and 10 is the highest) 

 

CONCLUSION:  

1. The frequent reforms in which the higher education system in Albania has been 

included have brought Uncertainty and have become an obstacle to quickly reflecting 

upon those and to having a qualitative education system. 

2.  The decision of Ministry for Education, Sport and Youth of Albania in 2018 to 

increase the average grade of the students applying in Teaching, over 7 will increase the 

quality of the new teachers. 

3. The Drafting of platforms or different legal documents as standards for new teachers, 

professional teaching standards AMU and AML and so on will positively impact on 

having a new generation of more professional and qualitative teachers.  

4. The Reliance on the best models of European Universities has significantly improved 

the curriculum of Masters in Teaching and this will be shown in having more 

professional teachers in the future.  

Aiming to increase the role of the University in the education of professional teachers we 

recommend: 

1. A further improvement of the curriculum in the Masters Programs in Teaching in 

order to increase the quality of young teachers.   

2. It is also necessary to make the curriculum as similar as possible with the same 

program of the Universities in the EU. This would increase the number of students 

applying in common projects or short-term transferring their studies to other Universities 

with Erasmus + and other funding programs.  

3. The admission process in some faculties or in specific courses must change in order 

to reflect the changes done in the college and high school curriculum.  

4. There should be done more in order to motivate the students for higher results through 

the improvement of the scholarship system for the excellent students or better 

employment opportunities after the studies.  

5. There should be more studies on the education work-market in Albania taking in 

consideration also the decrease of the number of births and as a consequence the 

decrease on the number of students.  This would help to decide better on the number of 

students to be enrolled in professional Master for Teacher and would create more 

opportunities for their employment after finishing the studies.  
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ABSTRACT 

All processes and phenomena have geographical dimensions which justify the presence 

of geography science as the main subject of study in Bulgarian school system. As such 

the role of geography in development of specific competences and patterns of behavior is 

with undeniable value for students. Against the background of growing public demands 

for education (and geographic one in particular), it is necessary to develop a new 

educational paradigm, respectively new educational models that set the student's 

personality and their needs, interests and responsibilities in the center of geography 

training process. In this regard, we are taking a step forward by presenting an exemplary 

educational model of geography education. We construct it on the basis of current 

interpretations from contemporary geography didactic in Bulgaria and in countries with 

developed educational systems. We present it through a metaphor having in mind that 

knotty theoretical issues may be broken and examined from a different perspective and 

give us the possibility for further researches of  the issue. 

 

Keywords: geography education, geography training, geography didactic, didactic 

modeling 

 

INTRODUCTION 

Geography is one of the main subjects in Bulgarian school. This is justified by the fact 

that all processes and events have geographic dimensions. As a subject of study, 

geography helps students understand the spatial relationships of the Earth's surface and 

the nature of its transformation by mankind. By mastering geographic knowledge and 

skills, pupils acquire a value attitude towards the world, the ability to think and to respond 

adequately to different school and life situations. As part of general secondary education, 

geography education forms two types of values - "absolute value" (inherent only to 

geography as a learning subject and developing specific thinking abilities) and “relative 

value” (determined by interaction between geography and other subjects) [5]. 

Like any public activity, geography education evolves in line with the changing needs of 

society. Today, it faces different challenges in its essence and scale. The answer is the 

cultivation of a new educational culture, respectively a new educational environment for 

geography training with new requirements to prepare better the young people - for 

successful adaptation and integration, and for lifelong learning. Therefore it is necessary 

to develop and validate a new educational paradigm, resp. new educational models. In 

their center the liberated persons stand with their needs, interests, responsibilities for their 

own and public prosperity.They also face qualitatively new possibilities to make 
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decisions, to expand their activity and individual (collective, team) expression, and finally 

– to become citizens of their country and the citizens of the world simultaneously.  

So in current paper we explore such a sample model of geography education. We build it 

on the basis of up-to-date interpretations from contemporary geography didactic in 

Bulgaria and in the countries with developed educational systems. We present it through 

a metaphor – “The House of Geography Education”, which is in some way a "non-

standard" research approach. It gives us the possibility the knotty theoretical issues to be 

broken and examined from a different perspective, as well as with the possibility of 

provoking further interest in the topic.  

How did we design „The House of Geography Education“? Let’s analyze the Fig.1 which 

illustrates the metaphor. 

 
Figure 1. “The House of Geography Education” 

The scientific geographic, the psychological and the general didactic basis constitute the 

“ground floor” of the “House”.  

We have defined geography as the primary foundation of the house because it is the main 

source of content for geography education (even if it is not the only one). The influence 
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of geographic science is determined by two things: its current state as a science and the 

way it is transformed for training purposes.  

Given the fact that the geography didactic is a pedagogical science, its main problem is 

the transformation of geographic science into a subject of study. The role of psychology 

is essential here, as learning itself has a psychological foundation. The design of the 

geography education content and the educational process as a whole take into account the 

age characteristics and psychological development of students (their way of thinking, 

memory and imagination). This is the reason for us to choose the second basis of the 

"House" - the psychological one. 

The general didactic provides the scientific basis of the training - conceptual apparatus, 

principles, laws, methods of research and current trends. According to the specifics and 

peculiarities of geographic knowledge, geography didactic develops in turn its theory and 

methodology. Here is the proper place for didactic modeling. As theoretical pedagogical 

constructions, the main role of didactic models is to explain and systematize factors and 

forms of manifestation, and to represent the sequence of activities in the planning, 

implementation and analysis of the training [10]. They are essential for practice fulfilling 

some particular functions: to structure and illustrate key factors in training; to outline the 

key points thus contributing to the systematic planning and implementation of training; 

to clarify the circumstances, interrelationships and impacts of the teacher's and students' 

behavior patterns [14].The didactic models themselves have been examined in more detail 

in another publication [2]. In the paper we will emphasize only the constructivist didactic 

model which is most widely accepted in didactic and methodology of geography training 

in our country [7].  

In the general didactic basis of the "House" we have also laid down the didactic principles 

because:  

- They point out the regularities for the best possible construction of the school training 

process.  

- They reflect the rules and indicate the direction of teacher’s activity in structuring the 

geography lesson and geography training as a whole as efficiently and successfully as 

possible. 

The system of geography education principles and the place of didactic principles were 

discussed in other publications so we won’t analyze in-depth them in current paper[1].  

Let‘s go into the „House“!  

Life in the “House” is supported by three wheels - objectives, learning content and 

methodology of geography training. We will start with the objectives because “they are 

the first procedure of managing the learning process, a kind of mechanism, the “driving 

force” in the learning process,… a norm and a criterion for evaluating the results” [4]. In 

essence, the objective is a suggestion and a hypothesis of what we aim at. It is also a 

normative model of education, which means that once formulated it becomes a mandatory 

norm for the participants in geography educational process - teachers and students [6].  

The main goal of geography education is to cultivate the pupils' geographic culture as part 

of their general one. There is a common understanding that geographic culture is formed 

throughout a person's life, and schools give only the basis (geography education is 

achieved not only at school). The geographic culture is a term with a substantial 

ambiguity. We accept that it consolidates the following three main components: 

- Geographic literacy which provides the basic background for understanding and 

reasonable activity in geographic space; 
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- Geographic competency understood as "bringing pupils to geographic realities by 

acquiring skills for their assessment and decision making with geographic problems 

in fulfilling different social roles in similar to real life situations" [4]; 

- Geospatial behavior model - "reasonably interacting (adapting) and changing 

(transforming) the geographic environment in performing different social roles" 

[Ibid.]. 

The arrangement of the three components that we consider to be the sub-objectives of 

geography education takes place in a hierarchical sequence and interdependence. What is 

important to underline is they construct the basis for fostering the students' value 

orientation understood as "an interest in geographic cognition and knowledge,common 

and moral-aesthetic values that become a motive, norm, and criterion for reasonable 

activity in the geographic space" [Ibid.]. 

Let’s turn our attention to the next "wheel" - the learning content. It is the second as 

importance feature in geography education (after the goal) because: 

- the content of geography education is determined in accordance with the objectives; 

- it appears as reformulated goals in the form of a planned level of learning the 

knowledge, skills and value orientation [6]. 

All components of geographic culture are included in the curriculum, so it is defined as a 

mean of achieving the goal of geography education. Traditionaly for Bulgarian geography 

didactic the learning content is presented in five levels: 

- general theoretical level (the idea) - reflected in the scientific sources and includes 

knowledge of its essence, functions, levels, selection factors, structure and 

composition; 

- macrostructural level - presented in the curricula of school subject “Geography and 

Economics”and reflecting the logic and structure of the subject matter; 

- microstructural level - specifying the subject in the geography textbooks; representing 

the composition of the curriculum and its components; expressing most clearly the 

relation with the goals of training in the class; 

-  the teacher’s activity considering the learning content – on this level the teacher first 

examines the theoretical formulations in the scientific sources and then the 

macrostructure of the subject; firstly, he defines the composition according to the 

respective educational degrees, stages and classes, and secondly – restructures it (at 

the level of study unit);the teacher determines the most important in learning content 

(in order to be achieved the general educational minimum); updates, systematizes and 

arranges it in a new logical order (in the summary lessons); 

-  the pupil’s interaction with the educational content – at this level the student 

understands, acquires and applies it in different situations.     

In our "House", the wheel of the curriculum works in a new way for the geography 

didactic in Bulgaria. It moves on a spiral that binds all the pillars of learning content 

(natural geography, socio-economic geography, regional geography, cartography, etc.) 

and depicts the continuous and evolving hierarchical process of geography education 

[14].  

Essential for maintaining life in the "House" is the role of the third wheel - the 

methodology of geography training. We analyze it from a quite different viewpoint. More 

comprehensively the topic is presented in other publication [3] so now we will only mark 

the basic idea of our understanding.  

The methodology of geography training unfolds both horizontally and vertically. It is 

based on the prerequisites of methodological activity, those that most significantly affect 
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its quality and effectiveness - the personality of the teacher; the training principles; 

geographic concepts and the philosophy of geography education. The training techniques 

are defined as the smallest step in the implementation of the educational process. The 

methodical activity itself takes place in four dimensions: social forms, action forms, forms 

of organization of learning content and stages of the training process. These are the so-

called "small" methods. The "big" methods are defined as a specific and very important 

category in the geography teaching methodology, given their specificity and importance.  

The result of the efficient joint work of the three wheels “goes out through the chimney 

of our House”. The roof illustrates the geographic culture cultivated in the pupils. We 

present it in new for the geography didactic in Bulgaria aspects - cognitive, methodical, 

emotional and social. This distinction is justified by the spheres of human learning and 

the different dimensions of competence [14], [9], [13].  

Cognitive geographic culture is related to the sphere of thinking and the degree of 

development of the student’s intellectual abilities. It describes the behavior in acquiring, 

perceiving, processing and reproducing knowledge. Cognitive geographic culture unfolds 

in the following stages - knowledge, understanding, application, analysis, synthesis and 

evaluation [8], [12]. 

Methodological geographic culture is related to the development of methodological 

competence through the exercise of working techniques, geographic methods and ways 

of working on collecting, exploring, interpreting and presenting information. It develops 

in the students in the following stages - ability, readiness, proficiency/practice, 

application of a certain way of working [15].  

Emotional geographic culture is determined by the perception of moral values. It is related 

to attitudes and values. Students develop it in the following stages: attracting attention, 

reacting, evaluating, organizing, building a value system, engaging [11].  

Social geographic culture is related to the social sphere of human behavior and the 

cultivating of the social competence of the students. It includes the following aspects - 

contact and communication; ability to integrate, participate in a team; responsibility and 

willingness to provide assistance; solidarity; ability to participate in a conflict situation 

and to be criticized. Its role is particularly important given the contemporary societal 

requirements for sociologically responsible geography education.  

The "House of geography education" is covered by the “cloud” of "key issues" of today's 

society. The degree of development of geographic culture in the pupils corresponds to 

their ability to face and deal with the “key issues”. In other words, geographic culture has 

a direct impact on the social adaptation and future professional  development of young 

people.  

 

CONCLUSIONS 

If we present the geography education metaphorically it allows us to highlight some 

special features: 

- modern geography education faces a number of serious challenges; 

- its invaluable role for the social adaptation and preparing the young people for 

successful working life calls for in-depth research with a view to seeking a higher 

quality and efficiency of the geographic educational process; 

- as part of the "Common European Educational Area" geography education in Bulgaria 

should be developed by adapting and applying proven productive ideas and 

experience from countries with advanced educational systems.  
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So, how can we use the "House of Geography Education" in Bulgarian geographic 

training and education? What would it be useful for? 

- The “House” illustrates the overall concept of geography education and training in 

Bulgaria. 

- It provides the main pillars for effective planning and implementation of geographic 

training and education. 

- The main ideas of the "House" can be embedded in the strategy of geography 

education in Bulgaria. 
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