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Article type: Objective: As a result of its distinct natural and geographical conditions, Tarom township
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is highly vulnerable to a range of natural hazards, including floods, earthquakes, and
Mass movements. Given the region's increasing popularity as a tourist destination, the
implementation of effective risk management strategies is imperative. As a foundational

Article history: step toward this goal, it is essential to identify, prioritize, and spatially delineate the
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Accepted 09 July 2025 P .

Published online 07 September  Methods: This study commenced with the development of a comprehensive checklist

2025 and risk matrix aimed at identifying the predominant hazards and evaluating the
significance of their consequences. To obtain a reliable group consensus, a Delphi survey
was conducted involving 10 experts across three iterative rounds. Furthermore, the
Analytic Network Process (ANP) was employed to assign weights and prioritize the

?eywotrds: i evaluation criteria. Subsequently, by integrating the hazard layers with the derived fuzzy

arom township, . . . . .
Risk Matrix P weights using ArcGIS software, the vulnerability of natural hazards affecting tourist
Natural Hazards, destinations within the study area was spatially delineated and presented through detailed

Tourist destinations. zoning maps for each hazard category.

Results: In this study, to assess the vulnerability status of three hazards (floods,
earthquakes, and Mass movements) the criteria were weighted and fuzzified, resulting in
the production of vulnerability maps for each hazard. Consequently, the vulnerability
levels of tourist destinations against these hazards were determined.

Conclusions: The results indicate that among the natural hazards analyzed in the region,
floods hold the highest level of importance, followed by earthquakes and mass
movements. Furthermore, the spatial vulnerability mapping reveals that the highest flood
vulnerability is concentrated in the tourist destinations of Chavarzagh, Lar, Sorkhabad,
the ShirinSu—Siahvarud corridor, and Kordabad. In terms of earthquake risk, the city of
Abbar shows a very high level of vulnerability, followed by Chavazagh, the village of
Deh-Bahar, and the Heshtarkhan waterfall area in Lar. Regarding Mass movements
hazards, the areas most exposed to vulnerability include the ShirinSu-Siahvarud corridor,
the region of Valider, the Heshtarkhan waterfall area in Lar, and Sorkhabad.
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EXTENDED ABSTRACT

Introduction

Tarom township, due to its natural and geographical characteristics such as geological structure
and location on major active fault lines, the presence of flood-prone rivers, and its mountainous
nature with variable climate, is exposed to natural hazards including floods, earthquakes, and
mass movements. This area, as a mountainous recreational site, possesses unique ecotourism
attractions. Considering the region’s tourism capacity and the existing natural hazards, attention
to risk control and management is essential. To achieve this important objective, identifying the
existing natural hazards and prioritizing them based on their level of significance is the first
step in this regard.

Methods

The present study is of an analytical-exploratory nature, employing documentary-library
research along with field studies, questionnaires, and interviews for data collection. The
statistical population consists of 10 experts from Zanjan Province specializing in geotourism in
the Tarom region. These individuals were selected as a convenience sample. To identify the
dominant hazards and assess the significance of their consequences within the study area, a
Delphi questionnaire was utilized, involving 10 geotourism specialists in a panel format, using
both open and closed questions across three rounds. Initially, to expedite data collection,
resource management, and risk assessment in the region, a hazard checklist was prepared. At
the outset of the research, various parameters were employed to identify vulnerable areas of
Tarom Township against floods, mass movements, and earthquakes, including a hazard
checklist and a risk matrix. Furthermore, to achieve the objectives of this study, several datasets
were utilized: a 30-meter Digital Elevation Model (DEM), a 1:100,000 geological map, a
1:50,000 topographic map, and informational layers related to faults, earthquake epicenters,
transportation networks, and land use. The primary research tool was ArcGIS software, used
for generating the required maps. Additionally, following the identification of factors
contributing to the occurrence of floods, earthquakes, and mass movements, the study applied
the Analytic Network Process (ANP) method to weight the parameters, and fuzzy logic for
fuzzification, integration, and combination of the informational layers.

Results

In this study, in order to assess the vulnerability status of three natural hazards (floods,
earthquakes, and mass movements) the vulnerability maps for each hazard were generated by
applying weighting and fuzzification to the following criteria: elevation, slope, slope aspect,
distance from: (rivers, roads, faults, earthquake epicenters), land use, and lithology. The level
of vulnerability of tourist destinations to each hazard was then determined. In the flood
vulnerability analysis, the three key factors identified were slope, distance from rivers, and land
use. Regarding mass movement hazard, the findings indicate that slope is the most influential
factor in the occurrence and spread of this hazard in Tarom Towmship, followed respectively
by lithology (bedrock type) and distance from roads. Furthermore, in the seismic vulnerability
assessment, the results show that distance from faults, distance from earthquake epicenters, and
slope have the greatest impact on the region's vulnerability to earthquakes, in descending order
of influence.

Conclusion
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The results indicate that, in the regional vulnerability analysis, flood hazards hold the highest
level of importance, followed by earthquakes and mass movements, respectively. The flood
vulnerability zoning results show that the highest level of vulnerability is concentrated in the
tourist destination of Chavarzagh, while other destinations such as Sarkhabad, Lar, Kordabad,
and the Shirinsoo—Siyahvarud area are also significantly exposed to flood hazards. With respect
to earthquake hazards, the tourist destination of Abbar is at very high risk, followed by the
Hashtarkhan Waterfall area in the village of Lar, the village of Deh-Bahar and the city of
Chavarzagh. Regarding slope movement hazards, the Shirinsoo—Siyahvarud area, Valider
region, Hashtarkhan Waterfall in Lar village, and Sarkhabad are identified as the most
vulnerable areas, in descending order. Overall, it can be concluded that the tourist destinations
of Tarom County are widely exposed to natural hazards. In order to reduce potential damages
and enhance the region’s resilience, actions must be taken to strengthen infrastructure,
implement precise land-use planning, and apply preventive measures against these hazards.
Moreover, the use of advanced technologies for monitoring and forecasting natural hazards,
along with accurate spatial data analysis, plays a crucial role in damage reduction and effective
crisis management within the study area.

Keywords: Tarom township, Risk Matrix, Natural Hazards, Tourist destinations.
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