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geomorphological landscapes, and this form of tourism can play
an important role in regional development and in diversifying
the regional economy through proper planning and recognition

18 Feb 2026 of the advantages and limitations. The aim of this research is to
Accepted: evaluate the geotourism capabilities and identify the areas of
13 May 2026 Kermanshah County that are susceptible to geotourism
pp.72-96 development. The research method is descriptive-analytical,
and data collection was carried out through library and field
observations. The combined ANP-WLC approach was used in
data analysis. The results of the study showed that the studied
area is divided into four zones with low, medium, high, and very
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kilometers), 6.8 percent (3.6 square kilometers), and 6.4 percent
(1.6 square kilometers) of the area of Kermanshah County,
respectively. In other words, more than 12 percent of the studied
area has high and very high potential for the development of
geotourism. Furthermore, regarding the spatial distribution of
suitable and capable areas, it should be noted that the
northeastern and southern regions of Kermanshah County have
the greatest ability and potential for the development of
geotourism.
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Extended Abstract

Introduction

Geotourism, as an emerging and sustainable
branch of tourism, is grounded in geological
and geomorphological heritage as well as
natural landscapes. Its primary objectives
include  promoting a culture  of
environmental conservation, public
education, and local economic development.
Kermanshah County, located within the
folded and high Zagros tectonic zone,
possesses exceptional geomorphological
diversity, including limestone formations,
karstic springs, caves, rocky landforms, and
historical-natural attractions such as Tag-e
Bostan. Despite these rich assets, the
county’s geotourism potential has not yet
been systematically evaluated or effectively
utilized. This study aims to present an
Hybrid model to assess the geotourism
capabilities of Kermanshah County and
identify spatially suitable zones for
sustainable geotourism development.
Methodology

The current research is applied in terms of
purpose and descriptive-analytical in nature
with a spatial approach. Qualitative data
were prepared through a pairwise
comparison questionnaire based on the 1-9
hour spectrum and spatial data from the
country's mapping organization, geological
organization and Google Earth satellite
images. The reliability of the tool was also
checked by calculating the inconsistency
rate (CR) in ANP matrices, which was found
to be less than 0.1 at all levels, which
indicates the acceptable consistency of
experts' judgments. Data were collected
through library-based methods (including
literature review, synoptic climatic data,
geological maps, and land-use maps) and
fieldwork (direct observation and inventory
of geotourism attractions). For multi-criteria
spatial  evaluation, a hybrid model
combining the Weighted Linear
Combination (WLC) and the Analytic
Network Process (ANP) was employed.
Nine key criteria—precipitation, slope,
geology, proximity to tourism attractions,
distance from roads, distance from
settlements, distance from rivers, distance
from springs, and land use/protected areas—

were identified and grouped into four
thematic clusters: climatic,
geomorphological, socio-economic, and
environmental. Criterion weights were
determined  using ANP in  the
SuperDecisions software, while spatial
analysis and layer integration were
performed using the WLC model within the
ArcGIS environment.

Results and discussion

After preparing each of the required maps in
the evaluation process, assigning their
respective  weights,  calculating  the
parameter weights, and constructing the
three  supermatrices—the  unweighted
supermatrix, the weighted supermatrix, and
the limit supermatrix—using the Analytic
Network Process (ANP) model, the weights
of the elements (alternatives) within each
cluster were calculated through the
Weighted Linear Combination (WLC)
model using Equation (4-1) (see Table 3):
Sij=Y WkXijk

The modeling results showed that 78.4% of
the area falls into the low-potential class,
8.4% into the moderate class, 6.8% into the
high class, and 6.4% into the very high class.
The highest concentration of high-potential
zones is observed in the northeastern and
southern districts of the county. The spatial
distribution of criterion weights also
indicates the predominance of precipitation
indicators  (0.2532), distance  from
waterways (0.2241), and proximity to
geotourism attractions (0.2135). These
spatial patterns reflect the simultaneous
influence of tectonic, hydrological, and
accessibility criteria. Comparison with
similar studies shows that integrating ANP
with WLC has a higher sensitivity in
identifying  environmental interactions
compared to static methods such as AHP.
Furthermore, the alignment of the results
with field observations at 10 sample points
confirms the operational validity of the
model.

According to the results presented in the
aforementioned table, among the evaluated
elements and alternatives for assessing the
geotourism  potential of Kermanshah
County, the element “favorable climate
(including precipitation)” has the highest
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weight, with a value of 0.2532. Other
significant elements, ranked in descending
order of importance based on their weights,
include:
e Distance from rivers (weight:
0.2241),
o Distance from tourism attractions
(weight: 0.2135),
e Lithology (weight: 0.1833), and
o Distance from residential areas
(weight: 0.1684).
These elements have thus been prioritized
for subsequent stages of the evaluation.
The findings reveal that the study area can
be classified into four distinct geotourism
potential zones: low, moderate, high, and
very high. These zones cover 78.4% (74.3
km?), 8.4% (8.3 km?), 6.8% (6.3 km?), and
6.4% (6.1 km?) of Kermanshah County’s
total area (94 km?), respectively. Notably,
over 12% of the county exhibits high to very
high geotourism potential. Spatially, the
most promising areas are concentrated in the
northeastern and southern parts of the
county, which benefit from favorable
geomorphological features, proximity to
water resources, accessibility, and the
presence of cultural-geological attractions.
The integration of ANP and WLC offers a
robust methodological framework: ANP
captures the interdependencies among
evaluation criteria, while WLC enables
precise and flexible spatial analysis in GIS.
The findings align closely with similar
geotourism studies conducted in other
Iranian regions such as Dehgolan, Bisotun,
and Simereh, thereby enhancing the
credibility and transferability of this
approach.  Nevertheless, challenges—
including insufficient tourism infrastructure,
inadequate marketing, lack of officially
designated  geoparks, and limited
investment—continue to  hinder the
sustainable utilization of this potential.
Conclusion
Over the past decades in Iran, the tourism
industry—which is regarded globally as the
cleanest and most sustainable industry—was
largely neglected due to various factors,
including economic sanctions, the imposed
war and subsequent reconstruction efforts,
negative publicity, overreliance on a single-

commodity economy dependent on oil
exports, and insufficient attention to the
country’s strong and effective tourism
potentials. However, since the Fourth
Development Plan, we have witnessed
increased attention from both public and
private sectors aimed at developing tourism
and leveraging  natural attractions,
particularly ecotourism and geotourism.
Establishing tourism committees and
designating model tourism areas to attract
visitors have been placed on the agenda of
the Cultural Heritage, Handicrafts, and
Tourism Organization.

This study demonstrates that Kermanshah
County  possesses  significant, albeit
underutilized, geotourism potential. The
proposed Hybrid ANP-WLC model
provides a comprehensive and scientifically
sound framework for regional planning,
geological heritage conservation, and
sustainable tourism development. Strategic
application of these findings can support
evidence-based decision-making for public
and private stakeholders. To fully realize
this potential, coordinated efforts among
government agencies, private investors, and
local communities are essential. Key actions
include infrastructure development, tourist
education, production of geotourism maps
and promotional materials, and active
promotion  of  geotourism  culture.
Ultimately, while natural attractions
constitute a necessary foundation, they are
not sufficient on their own; successful
geotourism development requires deliberate,
Hybrid , and sustainable planning across
economic, social, and environmental
dimensions.
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