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Extended Abstract

Introduction

The growth and development of the tourism industry is of considerable importance, especially
in developing countries that face numerous problems such as high unemployment rates, lack
or limited foreign exchange resources, and a single-product economy. The understanding of
societies that the tourism industry is a desirable and sustainable source of foreign exchange
income has led to tourism achieving a very broad meaning and concept in various economic
and social dimensions and being considered an important industry. In many parts of the
world, natural beauties and attractions are the primary and fundamental reason for attracting
tourists and developing the tourism industry (Qahramani, 2017: 6). In geotourism,
geomorphological phenomena are more prevalent than other geological phenomena. These
audiences are not only geomorphological and geological specialists and experts, but also
ordinary tourists and nature enthusiasts. Today, most tourism markets have been affected by
geotourism. This is influenced by the abundance of tourists who seek attractions of a natural
nature that are completely unique (Fakhari et al., 2014).

Methodology

Zorus Geotourism Potential Assessment Model

The Zorus method uses scientific criteria for potential threats and usability to evaluate
geosites, and each of the criteria used also has sub-criteria. The total score of the Zorus
method is 100, of which 70 points are assigned to value, 10 points to potential threats, and 20
points to usability

The Braille Method
The method used in this study is one of the four methods presented by Braille in 2016.
According to Braille, terrestrial diversity sites are considered intermediate sites that do not
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have any intrinsic or scientific value, and their capabilities are measured based on their
relationship with educational and tourism values. The selection of sites was made by four
factors: city, integrity, geological type, security, accessibility and beauty. After studying and
identifying the geomorphological characteristics of geomorphosites using library studies and
field surveys in the study areas and evaluating the geomorphotourism qualities of the areas,
the authors conducted several field assessments of the studied geomorphosites. Their
capabilities are measured based on their relationship with educational and tourism values. The
selection of sites is done by the factors of reputation, integrity, geological type, accessibility
and beauty. This method is measured on four main indicators of scientific value, potential
educational applications, potential tourism applications and risks. The criteria and values of
each section are shown and expressed based on Braille models. In this model, it is determined
which criteria are involved in each section and value. The scores are mainly from 3 to 1 or
from 4 to 1 and are based on Braille research. For example, in terms of accessibility, Braille is
expressed as follows

Results and Findings

Evaluation of Geotourism Potentials Using the Zeros Model

The total scores of the Ardabil geothermal area were 72.5, Meshkinshahr 80.75 and Sarein 69.
Thus, in a comparative manner, the Ardabil region has higher capacities and potentials in the
field of geotourism. The results of the Zeros model showed that the scientific value of the
geotourism areas of Ardabil province has a prominent position. This is especially evident in
relation to the Ardabil and Meshkinshahr geotourism areas. In this regard, the
representativeness and geological diversity indices for the Ardabil, Meshkinshahr and Sarein
geotourism areas scored 10. In these two regions, there are various geological and
geomorphological phenomena that are closely related to cultural landscapes and thus have the
potential to become geosites. The lower score of the rarity index of potential geotourism areas
of Meshkinshahr county is due to the existence of similar processes and forms in the
neighboring counties (Sarein).

Results of the Braille Model

The results from Table (11) show that in terms of the reputation criterion, Meshkinshahr
county, with a maximum score of 12, has a world-wide reputation for geothermal areas where
thermal energy is also extracted. In terms of key location and position, all three regions have
the same score, which indicates a high geothermal potential in Ardabil province due to its
location in the Sabalan range. In terms of the scientific content index, Ardabil county, with a
maximum score of 8, has a high scientific potential compared to the other two areas. Based on
the results obtained, in terms of the integrity criterion, all three regions have obtained the
minimum score and need development in the field of integrity, so they have the least integrity.
In terms of the geological diversity criterion, Ardabil County has a high potential compared to
other regions with a score of 8 points. The average of the results obtained showed that the
Sarein geotourism region, due to its location in the Sabalan area, has a high geothermal
potential in Ardabil province with a score of 2.33.

The results of the values of potential educational applications are presented in Table (13) and
the coefficient of educational values of terrestrial diversity in Table (14). The results obtained
from Table (13) show that In terms of vulnerability criteria, Sarein region ranks first with a
score of 13. In the next ranks, Ardabil and Meshkinshahr are ranked second with a score of 9
and 8, respectively. The results of the accessibility criterion also showed that Ardabil region is
in the best accessibility conditions compared to other geothermal regions with a score of 14.
The results of the usage restrictions criterion also showed that Ardabil region is in the first
place with a score of 13 and Sarein is in the second place with 11 points. The results of the



security criterion also showed that Sarein region is in the best security conditions compared to
the other two regions with a score of 15. In terms of logistics criteria, all three regions are in
good condition with a score of 14. In terms of population density, Ardabil and Meshkinshahr
regions are in the same condition with a score of 16, and the Sarein geothermal region is in
the second place with a score of 12. In terms of connection with other values, all three regions
are in the same condition with a score of 14. In terms of landscape criteria, the Ardabil
geothermal area has achieved the highest score with 13 points. According to the results of the
total scores, the Sarein geothermal area has the highest geothermal potential in the Ardabil
province with a score of 134 and an average of 11.16 points.

The results of the values of potential tourism applications are presented in Table (15) and its
coefficient in the land diversity area is presented in Table (16). The results of the evaluation
of the interpretation capability of the Ardabil geothermal area have achieved the highest score
with 13 points, and the Meshkinshahr and Sarein regions are in second place with 11 points.
In terms of economic level, they are in a bad situation. In terms of proximity to recreational
areas, the Meshkinshahr geothermal area is in first place with 16 points.

Conclusion

The Ardabil geothermal region is in a good condition with the highest average score
compared to other studied regions in terms of accessibility index with a score of 2.62. Also,
Meshkinshahr and Sarein regions are in the next ranks in terms of accessibility index with
scores of 2.37 and 2.25, respectively. In terms of coefficient and weight of scientific values,
Meshkinshahr geothermal region has high potential in terms of reputation criterion with the
highest score (12). Also, all three areas are at the same level in terms of key position. All three
regions also assigned the lowest score in terms of integrity criterion. The results of the
weighted average showed that the Sarein geotourism region with the highest score (7) has
assigned the highest weight in terms of geological diversity among geothermal regions. In
terms of vulnerability criterion, Sarein region is in the first place with a score of 13. In the
next ranks are Ardabil and Meshkinshahr with scores of 9 and 8, respectively. The results of
the accessibility criterion also showed that the Ardabil region with a score of 14 is in the best
accessibility conditions compared to other geothermal regions. The evaluation of the
interpretation capability of the Ardabil geothermal region has obtained the highest score with
13 points, and the Meshkinshahr and Sarein regions are in the second rank with 11 points.

Keywords: geomorphological assessment, geotourism potential, geosite assessment models,
geomorphology, sustainable tourism.
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