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Abstract 
Background and Objective: The aim of the present study is to analyze and evaluate the geotourism and 

geomorphological capabilities of Sarein County using the M GAM model. Sarein County is located in the 

northwest of Iran and in the geographical area of 47 degrees and 48 minutes to 48 degrees and 11 minutes east 

longitude and 38 degrees and 3 minutes to 38 degrees and 15 minutes north latitude. 

Methodology: The present research is of an applied type and its research method is a descriptive survey 

conducted using a questionnaire. In this study, eight geosites in Sarein County (Verghesaran Suspension Bridge, 

Viladreh, Alvares Ski Resort, Goldasht Kalkhoran, Gharkenzagh, Ali Darvish Valley, Saridareh Valley, and 

Imamzadeh Atashgah) were evaluated by providing 20 questionnaires to tourists present in the study areas and 

also providing 20 written questionnaires to experts and specialists in these geosites and collecting their data. In 

this study, first some geomorphological landforms were identified and their boundaries were determined using 

library studies, aerial photographs, satellite images, field surveys and interviews. Then, using the M-GAM 

model, the tourism potentials of the landforms were examined. 

 Results and findings: The results of the M-GAM model evaluation showed that, based on the evaluation of 

experts and visitors to the geotourism area, the Verghesaran Suspension Bridge has the highest core value. In 

terms of complementary values, the highest score was for the Atashgah Shrine with a score of 91.11, and in total 

scores, the highest score was for the Atashgah Shrine and the lowest total score was for Villadreh. Also, the M-

GAM matrix using the main and complementary values obtained from the analysis shows that the geosites of 

Goldasht Kalkhoran, Imamzadeh Atashgah, Darreh Saridareh, and Verge Saran Suspension Bridge are located in 

the Z23 field in terms of main values, and in terms of complementary values, they have a high level of potential 

for geotourism. The Ali Darvish Valley, Ghar Kanzagh, and Alvares Track geosites also have a medium value 

for geotourism in terms of primary and complementary value (primary and complementary value Z22), and 

finally, Viladreh is at a medium level in terms of primary value and at a low level in terms of complementary 

value for geotourism development.Therefore, it is concluded that there is a lot of room for improving geotourism 

in these places, and by investing in improving the infrastructure of these geosites and improving planning and 

promotional activities, these areas can attract many tourists and travelers, which will create jobs and increase the 

income of local people. Finally, it is suggested that the geotourism and geomorphological potential of Sarein 

County be analyzed and evaluated based on artificial intelligence and geotourism occurrence models. 
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Extended Abstract 
Introduction 
Geotourism is one of the types of tourism that is recognized within the framework of the 

modern geological paradigm (Hose, 2016). In the present era; geotourism is not only a 

geological and geographical category, but also a tourism movement that is mainly focused on 

phenomena and objects that constitute the Earth's heritage, as well as scientific activities 

including documentation, evaluation and geographical interpretation of this heritage (with a 

focus on tourist access) and area management that determine geotourism (Valente et al, 2021; 

Trempała, 2002). In fact, geotourism is another form of tourism that emphasizes the 

geological features of the Earth and may have both positive and negative effects on 

geographical heritage sites (Newsome and Dowling, 2018, 305-321). The term “geotourism” 

has emerged in recent years and was first coined by Thomas Ahuz, a professor of earth 

sciences, at the University of Bristol in the United Kingdom in 1995 (Antic & Tomic, 2917; 

Grover & Mahanta, 2018, 345-360). Geotourism introduces geomorphological and geological 

phenomena to tourists while preserving their spatial identity. Geotourism utilizes multiple 

sciences such as geomorphology, geology, and climatology and invites geoscience experts 

and nature enthusiasts to visit the earth's attractions. In the term geotourism, any place that is 

visited due to its special geographical conditions, such as environment, vegetation, potential 

beauty, and cultural features, falls into this category (Robert, 2009: 23). 

 

Methodology 
Model M GAM 
The present study is of an applied type and its research method is a descriptive survey 

conducted using a questionnaire. In this study, eight geosites in Sarein County (Vergeh-Saran 

Suspension Bridge, Vila-Dare, Alvares Track, Goldasht Kalkhoran, Ghar-Kanzagh, Ali-

Darvish Valley, Sar-Dare Valley, Imamzadeh Atashgah) were evaluated by presenting 20 

questionnaires to tourists present in the study areas and also presenting 20 written 

questionnaires to experts and specialists familiar with these geosites and collecting their data. 

In this study, some geomorphological landforms were first identified and their boundaries 

determined using library studies, aerial photographs, satellite images, field surveys, and 

interviews. Then, using the M-GAM model, the tourism potentials of the landforms were 

examined. M-GAM is a physical assessment model of primary geomorphosites for assessing 

the planning and sustainable management of natural heritage sites and their transformation 

into tourism destinations. This method consists of two main and complementary values. The 

main values include scientific and educational values, aesthetic and scenic values, and 

conservation values, and the complementary values include functional values and tourism 

values. Each of these values also has sub-criteria. In total, 12 sub-indices in the core values 

and 15 sub-indices in the supplementary values section are evaluated in terms of importance 

from zero to one. 
 

Results and Findings 
In the present study, eight geotourism areas of Vargehsaran Suspension Bridge, Viladreh, 

Alvares Ski Resort, Goldasht Kalkhoran, Gharkenzagh, Ali Darvish Valley, Sari Darreh 

Valley, and Imamzadeh Atashgah were evaluated as tourism geosites in Sarein County using 

the (M GAM) model. In the first part, based on the M-GAM model, the scores obtained from 

the experts' opinions were analyzed and examined. Then, considering that the distinguishing 

feature of the M-GAM model, in addition to paying attention to the opinions of specialists and 

experts, is the importance and attention to the opinions of visitors and tourists, the importance 

(Im) of each of the 27 criteria was determined at five levels, from zero to one, according to 

the opinions of visitors and tourists. And then, based on the multiplication of the importance 
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(Im) of each criterion from the visitors' point of view by the expert scores, the total sum was 

obtained in line with the modified M-GAM model, which will result in more accurate results. 

The main and complementary value and score for the geosites of Sarein County have been 

provided by experts and visitors. According to the M-GAM relationship, in relation to 

scientific and educational values, the results indicate that in terms of the rarity index at the 

regional level, according to experts, the highest score with a value of 0.57 belongs to 

Imamzadeh Atashgah and the lowest with a value of 0.34 belongs to Ghazkanzq, which shows 

that this region has the highest number of similar places and Imamzadeh Atashgah has the 

lowest number of similar places nearby. In terms of representativeness, the Verghesaran 

Suspension Bridge has the highest score, and the lowest score belongs to the Saridare Valley, 

which shows that this geosite, unlike the Suspension Bridge, has the least exemplary and 

informative features in terms of its values and structure. In terms of knowledge about 

geological issues, the highest score is related to the Verghesaran Suspension Bridge and the 

lowest score belongs to Viladre.. In terms of interpretability, the highest value is for the 

Verghesaran Suspension Bridge and the lowest is for the Sari Darreh Valley. In terms of 

landscape values, in terms of the landscape index, the highest score with a value of 0.89 

belongs to the Verghesaran Suspension Bridge, and the lowest value with a value of 0.5 

belongs to the Ghar Kanzq Geosite. In terms of geosite surface, the highest value is for the Ali 

Darreh Valley, and the lowest scores belong to the Ghar Kanzq, Vila Darreh, and the 

Verghesaran Bridge. The highest value of the surrounding landscape and nature is obtained by 

the Verghesaran Suspension Bridge and the lowest value is obtained by Goldasht Kalkhouran. 

Also, the highest and lowest environmental balance scores of the site, with a value of 0.90 and 

0.51, belong to Kanzeq Cave and Goldasht Kalkhouran, respectively. In terms of protection in 

terms of the current status index of the geosite, the highest value with a score of 0.69 belongs 

to Ali Darvish Valley. The highest level of protection is also given to Imamzadeh Atashgah, 

and the lowest score belongs to the Verge Saran Suspension Bridge with a value of 0.22. In 

terms of vulnerability index, the lowest score belongs to the Alvares Ski Resort and the 

highest score belongs to the Verge Saran Suspension Bridge. The highest number of tourists is 

accepted by Goldasht Kalkhoran, and the lowest is by the Alvares Ski Resort. 
Now, according to the research findings, we will proceed to rank the geosites of Sarein 

County based on the main and complementary value scores in the M-GAM model, and the 

highest main value in the M-GAM model is related to the Verghesaran Suspension Bridge. In 

terms of complementary values, the highest score was for Imamzadeh Atashgah with a score 

of 91.11. In terms of total scores, the highest score was for Imamzadeh Atashgah and the 

lowest total score was for Viladreh. The M-GAM matrix using the main and complementary 

values obtained from the analysis shows that the geosites of Goldasht Kalkhoran, Imamzadeh 

Atashgah, Saridare Valley, and Verge Saran Suspension Bridge have medium potential for 

geotourism in terms of main values (main value Z23) and have high potential for geotourism 

in terms of complementary values (complementary value Z23). The Ali Darvish Valley, Ghar 

Kanzagh, and Alvares Track geosites also have a medium value for geotourism in terms of 

primary and complementary value (primary and complementary value Z22), and finally, 

Viladreh is at a medium level in terms of primary value and at a low level in terms of 

complementary value for geotourism development. 

 
Conclusion 
The geotourism and tourism development program is a solution for economic development 

and income generation. The results and analysis showed that almost all geomorphosites are 

suitable for geotourism, which can have positive feedback for the development of a 

geotourism strategy in the studied areas and the growth of the local economy. The present 

study has investigated the analysis and geotourism and geomorphological feasibility of Sarein 
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County based on the M GAM model. In fact, this part of the research results and findings was 

able to provide a comprehensive analysis of all geosites in this region and was also effective 

in filling the theoretical gap in this field. According to the results in the M-GAM model, the 

highest main value is for the Verghesaran suspension bridge. In terms of complementary 

values, the highest score is for the Atashgah Shrine with a score of 91.11, and in terms of total 

scores, the highest score is for the Atashgah Shrine and the lowest total score is for Viladreh. 

Also, the M-GAM matrix using the main and complementary values obtained from the 

analysis shows that the geosites of Goldasht Kalkhoran, Imamzadeh Atashgah, Darreh 

Saridareh, and Verge Saran Suspension Bridge are located in the Z23 field in terms of main 

values, and in terms of complementary values, they have a high level of potential for 

geotourism. The Ali Darvish Valley, Ghar Kanzagh, and Alvares Track geosites also have a 

medium value for geotourism in terms of primary and complementary value (primary and 

complementary value Z22), and finally, Viladreh is at a medium level in terms of primary 

value and at a low level in terms of complementary value for geotourism development. 
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