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Objective: Among various branches of tourism, geotourism has attracted considerable
attention in recent years. The growing interest in geotourism stems from its dual role
in preserving the geographical features of a region—such as its natural environment
and cultural heritage—while simultaneously addressing the needs of tourists and
improving the livelihoods of local residents. The purpose of this study is to evaluate
the geotourism potential of the Banajoush-e Shomali Rural District in Bonab County.
Methods: The research employs a descriptive—analytical methodology and, in terms
of purpose, falls within the category of applied research. The statistical population
includes tourism experts (professionals from provincial tourism organizations,
academic specialists in ecotourism, and local residents). A sample of 30 participants
was selected for the study. To analyze the research hypotheses, the Fassoulas model
was applied, and mapping was conducted using ARC GIS 10.6 software.

Results: The results derived from the Fassoulas model analysis indicate that, based on
the scientific and touristic value of the geosites, the highest score (18.88) belongs to
the hand-carved caves of Sur village, followed by Touran Darrehsi and its spring
(18.26), Dush Dam (14.18), and the Shah Abbasi Cave (14.06). The Tanur Qareh
Cave, with a score of 11.07, ranked lowest in terms of scientific and touristic value.
Conclusions: In assessing the overall geotourism value—including scientific,
conservation, and touristic aspects—the results reveal that the hand-carved caves of
Sur village and Touran Darrehsi with its springs possess the highest total value, while
the Chakhmaglar Cave and Tanur Darreh exhibit the lowest.
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Introduction

Today, tourism represents one of the most dynamic sectors of economic and social activity. When properly
developed, it can significantly contribute to improving the economic conditions and living standards of host
communities, increasing income and employment opportunities, and enhancing intercultural exchanges. Within
this context, geotourism—a subfield of tourism—has gained considerable attention, as it promotes the
preservation of the geographical and environmental features of different regions, supports cultural heritage
conservation, and fulfills tourist needs while improving the livelihoods of local residents. The North Bonajoo
Rural District, located in the Iranian city of Bonab, contains several distinctive geomorphological landforms
such as caves, springs, and rivers. This is largely due to its location—bounded by the eastern shore of Lake
Urmia on one side and the Sahand volcanic massif on the other. Additionally, the presence of geological folds
and landforms, along with two notable villages, Totakhaneh and Sour, make this area a key site for geotourism
development.

Materials and Methods

Over the past decade, several methods have been developed to assess and evaluate geomorphosites. Among
these, the Fassoulas Model has been widely used. This model employs a multi-criteria quantitative approach
(scored from 1 to 10) to assess geosites in terms of their geological heritage conservation value. It was first
applied to the Greek mountain region of La Cite, where the term geotopes was used in place of geomorphosites.
The criteria defined in the Fassoulas Model are categorized into six principal groups: scientific, ecological,
conservational, aesthetic, economic, and potential values. Each group includes several sub-criteria, evaluated
using a standardized scoring system ranging from 1 to 10. After assigning scores to each geosite, the overall
value of each geomorphosite is determined in three primary categories: scientific, conservational, and touristic
values.

1. Scientific Value

This category encompasses geological history, geomorphological diversity, rarity, pristineness, and integrity.
These aspects reflect the intrinsic scientific and educational significance of geomorphosites. The scientific and
educational value is calculated as follows:

{(ecological value*0.2) + (aesthetic value*0.2) + (cultural value*0.2) + (scientific value*0.4)} = scientific and
educational value.

2. Conservational Value

This value pertains to the preservation characteristics of geological heritage and geoparks. Key indicators include
vulnerability, community preservation efforts, legal protection, site management, and resilience. The following
relationships are used to calculate conservational value:

3/ {(Pristineness and integrity coefficient -11) + (ecological hazard coefficient + scientific value} =
Conservation value

(Conservation status coefficient /ecological effect coefficient) = Ecological hazard coefficient

3. Tourist Value

Tourist value involves indicators such as aesthetic appeal, accessibility, landscape diversity, communication
networks, tourism services, and infrastructure. Additional factors include regional ecological capacity, per capita
tourism, and geographical scale. The calculation is as follows:

{(economic value*0.2) + (potential value of use *0.2) + (cultural value *0.2) + (aesthetic value *0.4) = (tourism
value)

Results

An evaluation of the geomorphosites of the North Bonajoo Rural District using the Fassoulas method revealed
that, within the scientific value category, the Dast Kand caves of Sour Village, Turan Darresi, and its springs
received the highest scores for geological history. The Dast Kand caves, Turan Darresi, and the Shah Abbasi
Cave attained the highest scores for representativeness.

Regarding geomorphological diversity, the Dast Kand caves of Sour Village and Turan Darresi again achieved
the top scores, while Turan Darresi obtained the highest score for rarity. In terms of pristineness, the Ghiblah
Balaghi Spring, Dush Dam, and Shah Abbasi Cave ranked highest.

In total, the evaluation of geotourism values across the six main categories (scientific, ecological, cultural,
aesthetic, economic, and potential) showed that:

In the scientific category, Turan Darresi, its springs, and the Dast Kand caves scored highest.

In the ecological category, Turan Darresi, Ghiblah Balaghi, and Dush Dam achieved the highest scores.

In the cultural category, the Dast Kand caves of Sour Village, the Qhuyunlar Cave of Totakhaneh, and the Shah
Abbasi Cave ranked highest.

In the aesthetic category, the Dast Kand caves, Turan Darresi, and Dush Dam received the top scores.

In the economic category, the Dast Kand caves, Shah Abbasi Cave, and Turan Darresi achieved the highest
rankings.
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An analysis of potential values indicated that Turan Darresi, its springs, and the Dast Kand caves received the
highest scores.

Further, an overall review of the three primary categories—scientific, conservational, and tourist—revealed that
in the scientific dimension, Turan Darresi, its springs, and the Dast Kand caves scored highest, while the
Chakhmaghlar Cave and Tanur Ghareh Cave received the lowest. In the conservational category, Turan Darresi,
its springs, the Dast Kand caves, and the Qhuyunlar Cave of Totakhaneh attained the highest scores. Finally, in
the tourist category, the Dast Kand caves of Sour Village, Turan Darresi, its springs, and the Shah Abbasi Cave
ranked highest, whereas the Ghiblah Balaghi Spring and Tanur Ghareh Cave had the lowest scores.

Conclusion

Based on the cumulative evaluation scores, the Dast Kand caves of Sour Village, Turan Darresi, its springs, the
Dush Dam, and the Shah Abbasi Cave were identified as the most promising geosites for geotourism
development. Among them, the Dast Kand caves of Sour Village, Turan Darresi, and its springs exhibited both
high scientific and tourist values.

The final assessment of scientific and tourist values showed that the Dast Kand Cave obtained the highest total
score (18.88), followed by Turan Darresi and its springs (18.26), Dush Dam (14.18), Shah Abbasi Cave (14.06),
and Tanur Ghareh Cave (11.7), which ranked second to last.
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