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ABSTRACT

Globally, geotourism is a segment of the tourism market that has experienced one of the
fastest growths in recent years and it is expected that this rapid growth will continue in
the future. In this context, the protection, conservation and exploitation of geomorphosites
become important objectives from the perspective of developing sustainable tourism.
From this perspective, the evaluation of geomorphosites is an important element in terms
of their tourism promotion. This helps us not only to determine their scientific value but
also other additional values.

In this study, we performed an evaluation of the geomorphosites within the Putna-
Vrancea Natural Park, Romania using assessment methods and criterias recognized by
international standards. The purpose of this study is to highlight the real geotouristic
potential of the area. The studied area represents a protected area of national interest in
Romania, which corresponds to the 5th category (Natural Park) according to the IUCN
(International Union for Conservation of Nature) classification with a diverse landscape
potential, which requires an evaluation of the geomorphosites in order to raise awareness
of its geotouristic value.

The results of this evaluation will be a basis for rethinking the protection and conservation
of the geomorphosites and promoting geotourism activities at local and regional level.
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INTRODUCTION

One of the newest concepts in the field of tourism, the geotourism, focuses on promoting
the geological and geomorphological features of the landscape as tourist attractions [1].
Even though tourism and geology are two different fields of study, they can coexist and
can be synthesized in geotourism [2]. The first definition of geotourism belongs to T.A.
Hose, who considers geotourism as "a way of promoting, preserving and understanding
the geological heritage, the tourist exceeding the stage of the simple aesthetic appreciation
of the landscape” [3]. This new part of the tourism market is based on the conservation
of geotourism and geodiversity through a sustainable policy and management, but at the
same time, the geotourism is a broad concept that includes more tourist activities, from
transport and accommodation, to recreational activities. In addition, beyond the economic
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value of geotourism, this activity also has educational purposes, thus informing tourists
on how the environment works, as well as the need to conserve the geotourism heritage
[4]. [5], [6], [7].

Recently introduced as an acronym for "geomorphological site”, the term
"geomorphosite™ [8] can be understood as a landform that has acquired a special value
due to human perception or exploitation [9]. This value may vary depending on the
orientation: scientific, ecological, cultural, aesthetic and/or economic [10]. According to
the narrow definition of the term, a geomorphosite can be any part of the Earth's surface
important for understanding the Earth, climate or life history [10], [11]. Geomorphosites
can be single geomorphological objects or large landscapes and can be affected, modified
or even destroyed by human activities [12].

Most of the studies in the field have focused on the geomorphosites assessment. So far,
several methods have been developed and applied for evaluating geomorphosites, of
which, among the most important are: the method of evaluating the tourist value of
geomorphosites given by the Geography Institute of the University of Laussane
introduced by J.P. Pralong in 2005 [13] and developed by E. Reynard et al. in 2007 [14];
the method proposed at the University of Cantabria in 2005 by V.M. Bruschi and A.
Cendrero [15]; the method developed by the University of Modena and Reggio Emilia
team in 2005 by P. Coratza and C. Giusti [16]; the method developed at the University of
Valladolid in 2005 by E. Serrano and J.J. Gonzalez Trueba [17]; the method given by the
University of Minho in 2005 by P. Pereira and developed in 2007 [18]; the Greek method
proposed by N. Zourous in 2007 [19]; the Slavonic method appeared in 2010 by B. Erhatic
[20] and the Romanian method presented by L. Comanescu et al. in 2011 [21].

The evaluation of geomorphosites aims to establish their value from several points of
view. Any assessment of geomorphosites must answer three basic questions: "What?",
"Why?" and "How?" [11]. Thus, the first question refers to the establishment of the
inventory of geomorphosites that must be evaluated, the second question follows the
objectives for which the evaluation must be performed and the last question relates to the
evaluation method that must be used.

The evaluation of geomorphosites has the final aim, in most of cases, the tourism
promotion, but it can also be used for scientific, educational or ecological purposes.

METHODOLOGY

The study area

The studied area is represented by the Putna-Vrancea Natural Park, a protected area of
national interest with a diverse geomorphological and landscape potential, which covers
a total area of approximately 382 kmz2, in the northwestern part of the Vrancea county,
occupying 41% of the mountain area of the county. (Fig.1). The study area overlaps most
of the mountain hydrographic basin of the Putna river to which the Mordanu and Goru
massifs are added in the southwestern part [22].

From a geological point of view, as part of the Vrancea Mountains, the Putna-Vrancea
Natural Park is the result of the alpine orogenesis and belongs to the flysch deposits. The
geological composition stands out through a great petrographic and structural
heterogeneity, an aspect that in collaboration with the positive or negative tectonic
movements recorded over time has resulted in a complex relief that favors the existence
of spectacular landscapes [22].
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Figure 1. The geographic location of the study area
Data

The objective of the present study is to generate a method for evaluating the
geomorphosites that will match the best the characteristics of the analyzed area in order
to highlight the geotourism potential.

Starting from the already existing and internationally proven evaluation methodologies,
the present study aims to carry out an evaluation of the geomorphosites, which focuses
on both the classical values of the geomorphosites (scientific, aesthetic, ecological,
cultural), as well as on the aspects which concerns the possible tourist utility of the
geomorphosites or their degree of integrity.

Thus, as a first step, the literature of the field was studied, the available cartographic
materials were consulted and important data from the field was collected.

The next step was to identify and select the geomorphosites for evaluation. This step has
been done by consulting the satellite images, the topographic map, but especially on the
field (field trips).

Once the geomorphosites for evaluation have been identified, a database that contains the
most important attributes of the geomorphosites were created. This will be extremely
useful in the assessment of geomorphosites, but also for the development of future
cartographic materials.

The evaluation was done done according to the criteria presented in Table 1.
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Table 1. The criteria proposed for the evaluation of the geomorphosites
(Source: Comanescu et al. 2011, with modifications and additions by the authors)
Aesthetic value

Scientific value

Economic value

Cultural value

Management and

use value
PTS 25 PTS 20 PTS 20 PTS 20 PTS 15
1,5-  rareness at 4-  infrastructur  4-  visibility 4-  symbolic 3-  preservation
national level e value degree
1,5-  rarenessin 4-  accessibility 4- color 4-  cultural 3-  the intensity
relation to the contrast characteristi of use
area cs
3-  degree of 4- number of 4- Jevel 2-  iconographic 3-  theuse of
scientific types and difference [literary aesthetic,
knowledge on forms of use representatio cultural and
geomorpholog (inclusively ns economic
ical issues touristic) value
3-  paleogeograph  4-  vyearly 4-  landscape 4-  religious 2- vulnerabil
ic interest visitors framing characteristi ity/natural
number cs risks
3-  integrity/intact 4-  economic 4-  space 4-  historical 2-  relationship
ness potential structurin characteristi with planning
(incomes) g cs policies
3-  usein 2-  cultural 2-  equipment
educational manifestatio and support
purposes ns services
2-  diversity
5-  ecologic value
2-  representative
ness
1-  other
geological
features

*PTS — maximum points awarded to the criteria

The total value of each geomorphosite was calculated as following:
Vtot = Vs + Ve + Va + Vc + Vmu/100

Vtot - total value of the geomorphosite

Vs — scientific value

Ve — economic value

Va - aesthetic value

Vc — cultural value

Vmu — management and use value

4. Results analysis
and proposals

1. Documentation 3. Quantification

‘ 2. Inventory ’

| eStudying the ‘| eldentifying and | eEvaluating the ‘___ eProtection
specialty locating the geomorphosites measures
literature geomorphosites «Geomorphosites sTourism
*Studying the eCharacterizing the ranking promotion
cartographic geomorphosites measures
materials eCreating a
*Field trips database

Figure 2. The stages of studying geomorphosites

The evaluation involves the distribution of 100 points (absolute maximum) between the
5 criteria (scientific value, economic value, aesthetic value, cultural value and
management and use value) with their sub-criteria. The total points accumulated by each
geomorphosite following the application of the criteria was divided to 100, so that the
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final value of the evaluated geomorphosite was between 0 (the minimum value) and 1
(the maximum value).

The results obtained by each geomorphosite were classified so that the values obtained
for each criteria can be compared separately. These can be extremely useful in the event
of improving protection measures, but also for tourism promaotion.

GIS software was used to produce the mapping materials (Arc Map 10.3).

RESULTS

There were selected for evaluation a number of 8 geomorphosites from the Putna-Vrancea
Natural Park (Table 2, Fig. 3).

Table 2. The geomorphosites selected for the evaluation

Nr. Name Type
1. Cheile Tisitei areal
2. Cascada Putnei areal
3. Groapa cu Pini areal
4, Stramtura Coza areal
5. Cascada din Horn punctual
6. Varful Goru punctual
7. Varful Lacauti punctual
8. Répa Rosie areal

“Cheile Tisitei” represents a sector of gorges shaped by the waters of the Tisita River
between the Tisaru Mare Peak and Magura Rapa Capreli, that is in the lower course of the
Tisita valley. This area also has the quality of protected area, being classified in the
category of mixed nature reserves (hydrogeomorphological, forestry, floristic and
landscape type) according to law no. 5/2000. The spectacularity of the area is imposed by
the tectonic and hydro-erosional fragmentation correlated with the local geology. The
alternation of deep and narrow valleys with depression basins give a canyon appearance,
the width of the gorges alternating between 3 m and 10 m.

The waterfall “Cascada Putnei” is also a protected area of national interest and
corresponds to the 4th category of IUCN, having the status of natural reserve of geological
and landscape type.

The geological and landscape reserve “Cascada Putnei” is located at a distance of 3 km
from Lepsa and represents an area in which the river Putna crosses the outer border of
Vrancea Mountains on a fault line where it creates the current waterfall. In the
downstream of the current waterfall, at about 200 m away, on the left shore of Putna,
there is an old waterfall that became inactive due to the geotectonic movements that
caused a portion of the old riverbed to go down and thus it made Putna change its course
to the right, forming the current riverbed, this phenomenon being unique in Romania.
This waterfall has a spectacular character due to the riverbed, which presents some
features resulting from the selective action of the water (the selective modeling of rocks)
and the tectonization of the geological formations. The water flows rapidly from one
marmite (circular hollows formed by erosion in the riverbed) to another, calming only at
the bottom of the waterfall where a deep basin is formed [23].

The waterfall is about 76 m long, it has an average flow of 9 m%/s and a level difference
around 14 m.
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Figure 3. The location of the analized geomorphosites

“Groapa cu Pini” is another protected area in Putna-Vrancea Natural Park. The
reservation is located on the left side of a sector of the upper course of the Coza River
and is home to geological structures with important paleontological and landscape
elements. The reservation is noticeable by the yellow-gray-reddish colors and the lower
and upper Tisaru layers that show marks of fossil fauna.

“Stramtura Coza” is a complex geomorphosite located also in an sector of the Coza River,
downstream of Groapa cu Pini. This is a geomorphological and landscape type
reservation, evidenced mainly by the faulted structure of the layers, which, in
corroboration with the surface erosion, results in successions of beautifully colored soil
layers that make up a spectacular landscape.

“Cascada din Horn” or “Cascada Mioarele”, as it is also called by the locals, is a waterfall
of about 25 m high located on an affluent of the Coza River. The waterfall is located in a
picturesque place and stands out through the fact that the water does not touch the rocky
wall.

The peaks of Lacauti and Goru represent the highest peaks in the Putna-Vrancea Natural
Park (1776.7 m, respectively 1784.6 m) and at the same time some very good viewpoints.
Placed on the northwest-southeast direction, the Lacauti-Goru Mountains are made of
hard sandstone and correspond to a maximum elevation axis from the Carpathian Curves.
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In addition, Goru Peak is included in the nature reserve of Mount Goru, which occupies
the western slope of the massif [22].

Scientific value

PTS
1-

15-

2,5-

Table 3. The evaluation of the geomorphosite nr. 1

25 PTS
rareness at 2-
national level
rareness in 3-
relation to the

area

degree of 2-
scientific

knowledge on
geomorpholog

ical issues
paleogeograph  2-
ic interest

integrity/intact ~ 2-
ness

use in
educational
purposes
diversity
ecologic value
representative
ness

other
geological
features

23

Economic value

20 PTS
infrastructur 4 -
e

accessibility 4-

number of 3-
types and

forms of use
(inclusively
touristic)

yearly 3-
visitors

number

economic 3-
potential
(incomes)

11

Total value:

Aesthetic value

20 PTS
visibility 2-
color 4-
contrast

level 0,5-
difference

landscape 2=
framing

space 2-
structurin

9
0,5-

17
72 pts
0.72

Cultural value

20

symbolic
value
cultural
characteristi
cs
iconographic
[literary
representatio
ns

religious
characteristi
cs

historical
characteristi
cs

cultural
manifestatio
ns

11

Management and

PTS
25-

2=

15-

use value
15
preservation
degree
the intensity
of use

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

10

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

Scientific value

PTS
15-

L=

Table 4. The evaluation of the geomorphosite nr. 2

25 PTS
rareness at 3-
national level
rareness in 4-
relation to the

area

degree of 2-
scientific

knowledge on
geomorpholog

ical issues
paleogeograph  3-
ic interest

Economic value

20 PTS
infrastructur 4 -
e

accessibility  4-

number of 4-
types and

forms of use
(inclusively
touristic)

yearly 2-
visitors

number

Aesthetic value

20 PTS
visibility 3-
color 4-
contrast

level 05-
difference

landscape 2-
framing

Cultural value

20

symbolic
value
cultural
characteristi
cs
iconographic
[literary
representatio
ns

religious
characteristi
cs

Management and

PTS
25-

230

use value
15
preservation
degree
the intensity
of use

the use of
aesthetic,
cultural and
economic
value
vulnerabil
ity/natural
risks
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2,5-

15-
4-
2.

integrity/intact
ness

use in
educational
purposes
diversity
ecologic value
representative
ness

other
geological
features

23

Scientific value

PTS
1-

15-

15-
4 -
2.

0,5 -

25

rareness at
national level
rareness in
relation to the
area

degree of
scientific
knowledge on
geomorpholog
ical issues
paleogeograph
ic interest

integrity/intact
ness

use in
educational
purposes
diversity
ecologic value
representative
ness

other
geological
features

21

Scientific value

PTS
15-

15-

506

25

rareness at
national level
rareness in
relation to the
area

degree of
scientific
knowledge on

3-

economic
potential
(incomes)

15

Total value:

2-

space
structurin

9

16
77 pts
0.77

0,5 -

historical 1-
characteristi
cs

cultural
manifestatio
ns

15-

12

Table 5. The evaluation of the geomorphosite nr. 3
Aesthetic value

Economic value

PTS
1-

2 -

20
infrastructur
e
accessibility

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

Total value:

PTS

3-

4 -

20
visibility
color
contrast

level
difference

landscape
framing

space
structurin

9

15
62 pts
0.62

PTS
3-
4 -

0,5 -

2=

3-

0,5-

Cultural value

20 PTS
symbolic 2,5-
value

cultural ile
characteristi

cs

iconographic  1-
[literary
representatio
ns

religious 15-
characteristi
cs

historical
characteristi
cs

cultural
manifestatio
ns

0,5-

0,5 -

13

Table 6. The evaluation of the geomorphosite nr. 4
Aesthetic value

Economic value

PTS
1-

20
infrastructur
e
accessibility

number of
types and
forms of use

PTS

3-

20
visibility

color
contrast

level
difference

PTS
2-

4-

0,5 -

Cultural value

20 PTS
symbolic 2,5-
value

cultural e
characteristi

cs

iconographic ~ 1-
[literary

relationship
with planning
policies
equipment
and support
services

11

Management and

use value
15
preservation
degree
the intensity
of use

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

Management and

use value
15
preservation
degree
the intensity
of use

the use of
aesthetic,
cultural and
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2,5-

1551

15-
2.
2.

0,5 -

geomorpholog
ical issues

paleogeograph
ic interest

integrity/intact
ness

use in
educational
purposes
diversity
ecologic value
representative
ness

other
geological
features

19

Scientific value

PTS
0,5 -

15-

15-

2,5-

05-
1-
1-

0,5 -

25

rareness at
national level
rareness in
relation to the
area

degree of
scientific
knowledge on
geomorpholog
ical issues
paleogeograph
ic interest

integrity/intact
ness

use in
educational
purposes
diversity
ecologic value
representative
ness

other
geological
features

12

(inclusively
touristic)

yearly
visitors

number
economic
potential
(incomes)

Total value:

landscape 2-
framing

space 2-
structurin
g

0,5 -

15
58 pts
0.58

representatio
ns

religious
characteristi
cs

historical
characteristi
cs

cultural
manifestatio
ns

11

Table 7. The evaluation of the geomorphosite nr. 5
Economic value

PTS
1-

0,5 -

05-

20
infrastructur
e
accessibility

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

4

Total value:

PTS

3-

Aesthetic value

20 PTS
visibility 3-
color 4-
contrast

level 05-
difference

landscape 2=
framing

space 2-
structurin
g

0,5 -

16
50 pts
0.50

Cultural value

20

symbolic
value
cultural
characteristi
cs
iconographic
[literary
representatio
ns

religious
characteristi
cs

historical
characteristi
cs

cultural
manifestatio
ns

12

15-

0,5-

0,5 -

economic
value

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

Management and

PTS
2.

il=

0,5-

0,5 -

use value
15
preservation
degree
the intensity
of use

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

PTS
05-

q8=

15-

1-
5-
0,5 -

0,5 -

25

rareness at
national level
rareness in
relation to the
area

degree of
scientific
knowledge on
geomorpholog
ical issues
paleogeograph
ic interest

integrity/intact
ness

use in
educational
purposes
diversity
ecologic value
representative
ness

other
geological
features

16

Scientific value

PTS
0,5 -

il =

15-

1-
2-
05-

508

25

rareness at
national level
rareness in
relation to the
area

degree of
scientific
knowledge on
geomorpholog
ical issues
paleogeograph
ic interest

integrity/intact
ness

use in
educational
purposes
diversity
ecologic value
representative
ness

Table 8. The evaluation of the geomorphosite nr. 6

Economic value

PTS 20

0,5- infrastructur
e

0,5-  accessibility

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

0,5 -

0,5-

Total value:

PTS

4-

Aesthetic value

20 PTS
visibility 4-
color 3-
contrast

level 05-
difference

landscape L=
framing

space 1-
structurin

9
05-

20
57 pts
0.57

Cultural value

20

symbolic
value
cultural
characteristi
cs
iconographic
[literary
representatio
ns

religious
characteristi
cs

historical
characteristi
cs

cultural
manifestatio
ns

10

Table 9. The evaluation of the geomorphosite nr. 7

Economic value

PTS 20
2- infrastructur
e

0,5- accessibility

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

0,5 -

PTS

4-

Aesthetic value

20 PTS
visibility 3-
color 3-
contrast

level 05-
difference

landscape 1=
framing

space 1-
structurin

g
0,5 -

Cultural value

20

symbolic
value
cultural
characteristi
cs
iconographic
[literary
representatio
ns

religious
characteristi
cs

historical
characteristi
cs

cultural
manifestatio
ns

0,5-

0,5-

Management and

use value
PTS 15
3-  preservation
degree

1-  the intensity

of use

1-  the use of

aesthetic,
cultural and
economic
value

2= vulnerabil

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

Management and

use value
PTS 15
2-  preservation
degree

2-  the intensity

of use

2-  the use of

aesthetic,
cultural and
economic
value

2- vulnerabil

ity/natural
risks

1-  relationship
with planning
policies

1-  equipment
and support
services
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05-

other
geological
features
12

Scientific value

PTS
1-

15-

2,5-

w
'

Nr.

© N g~ e

25

rareness at
national level
rareness in
relation to the
area

degree of
scientific
knowledge on
geomorpholog
ical issues
paleogeograph
ic interest

integrity/intact
ness

use in
educational
purposes
diversity
ecologic value
representative
ness

Name

Cheile Tisitei

6

Total value:

19
56 pts
0.56

Table 10. The evaluation of the geomorphosite nr. 8

Economic value

PTS
2-

3-

15-

15-

Cascada Putnei
Groapa cu Pini
Stramtura Coza

Varful Goru

Cascada din Horn

Varful Lacauti

Répa Rosie

Aesthetic value

Cultural value

20 PTS 20 PTS 20
infrastructur ~ 3-  visibility 2-  symbolic
e value
accessibility 3- color 4-  cultural
contrast characteristi
cs
number of 3- level 0,5- iconographic
types and difference [literary
forms of use representatio
(inclusively ns
touristic)
yearly 3-  landscape 2-  religious
visitors framing characteristi
number cs
economic 2-  gpace 2-  historical
potential structurin characteristi
(incomes) g cs
0,5- cultural
manifestatio
ns
Table 11. The geomorphosites ranking
Scientific  Economic  Aesthetic Cultural M
value value value value &
U
23 11 17 11 10
23 15 16 12 11
21 6 15 13 7
19 6 15 11 7
12 4 16 12 6
16 3 20 10 8
12 6 19 9 10
21 10 14 11 7

10

Management and

PTS
25-

il =

0,5-

Tot.
pts.

72
77
62
58
50
57
56
63

use value
15
preservation
degree
the intensity
of use

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

Ev.
score

Rank

0.72
0.77
0.62
0.58
0.50
0.57
0.56
0.63
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Figure 4 The evaluation of the geomorphosites

As a result of the assessment, the maximum value was 0.77 and was obtained by the
geomorphosite with the number 2 (Cascada Putnei) and the minimum value was recorded
by the geomorphosite with the number 5 (Cascada din Horn), which obtained the total
value of 0.5.

CONCLUSIONS

It can be observed that the aesthetic value registered high values for all the analyzed
geomorphosites, an important aspect for the eventuality of the tourist exploitation of these
objectives. With a few exceptions, the scientific value represented a large part of the total
value of the geomorphosites, which indicate their great importance from a scientific point
of view. Regarding the cultural value, also an important aspect for the eventual tourist
utility, it matters a lot that the area analyzed is under the influence of the cultural region
known as the “Tara Vrancei”.

It should be noted, that most of the geomorphosites have obtained low scores for the
economic value, mostly due to the lack of infrastructure and poor accessibility, but also
for the management and use value.

Given that the analyzed geomorphosites are part of a protected area (some of them even
have the status of independent nature reserves), they enjoy a favorable legislative
framework, which positively influences their degree of protection.
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Thus, following the assessment of the geomorphosites from the Putna-Vrancea Natural
Park, we can say that the analyzed area possesses an important geotouristic heritage that
is not exploited to its true value, in this way, being necessary investments in infrastructure,
but also an efficiency of the current promotion modalities. .

The proposed evaluation method was applied in Putna-Vrancea Natural Park in order to
highlight the geotouristic value of the geomorphosites in this area, as well as to obtain a
basis for rethinking the protection measures and promoting geotourism at the region level.
Also, the proposed methodology together with other established methodologies [24],
[25], [26] can contribute to the improvement of the management plans regarding the
efficient exploitation of the local economic resources (implicitly the tourist ones).
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