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As a special form of tourism, ecotourism plays a vital role in sustainable development, and
many environmentalists have suggested it as a strategy to protect natural resources. This
research evaluates the competitiveness of ecotourism and the potential locations for peri-
urban resorts in Maragheh County using the Pavolova model and fuzzy logic. The findings
reveal that among the nine positive factors identified by the Pavolova model, the historical
and cultural monuments, stratigraphic locations, and caves are considered to be the most
important positive factors, and lack of infrastructure, deficit of financing to expand and
inadequacy of prices to the services are among the most important negative factors
affecting the competitiveness of the county. The overall ecotourism competitiveness rating
for Maragheh is 1.52, categorizing it as "good." To site selection for the resorts, first,
thematic maps for various indicators including elevation, slope, vegetation cover, distance
to rivers, soil type, land use, geology, and access to transportation networks, city and
ecological regions were prepared. These thematic layers were analyzed using the fuzzy
gamma operator to create an integrated map identifying suitable areas for ecotourism
development. Results indicate that over 46.9% of the county's area is classified as very
unsuitable for ecotourist resorts, while approximately 24.5% is unsuitable. Areas with
medium suitability cover 16.5% of the county, while suitable and very suitable locations
accounting for 9.4% and 2.7%, respectively. This data suggests that Maragheh possesses
favorable conditions for establishing ecotourism sites. Finally, four potential sites for the
construction of ecotourism resorts have been proposed.
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Introduction

Ecotourism, derived from "ecological tourism," is often referred to as nature tourism in Farsi and represents a
new trend in the tourism industry. This form of tourism enables human leisure activities in nature and is based
on purposeful travel along with cultural and spiritual visits and perceptions of natural attractions and enjoyment
of its various phenomena (Jozi et al., 2010). The concept of ecotourism emerged in the early 1980s to define a
new type of tourism that emphasizes the protection of both natural and cultural heritage. In 1983,
Hector Ceballos-Lascurain, as a special consultant of the International Union for Conservation of Nature and
Natural Resources, coined the term ‘ecotourism’ to broadly express the relationship between tourist activities
across natural areas and environment conservation. Nowadays, ecological tourism or ecotourism means the
responsibility to travel to natural areas aiming to conserve the environment and improve the quality of life for
local communities (Mansour et al., 2019). It is widely recognized that the tourism sector, particularly
ecotourism, plays a crucial role in sustainable development. However, planning for ecotourism involves a multi-
criteria process that typically requires spatial analysis (Amin et al., 2021). Ecotourism development strategies
can, for instance, help lessen deforestation, protect biodiversity, improve quality of life, preserve culture, and
protect the natural, cultural, and historical landscape assets of a certain area. Therefore, mapping possible
ecotourism locations using several environmental indicators has the potential to aid in the planning of sustainable
tourism (Gidey et al., 2024). In this study, according to the environmental potentials and natural attractions of
Maragheh county, the ecotourism competitiveness of the county using the Pavolova method was evaluated.
Then, suitable areas for the construction of ecotourism resorts were identified. Fuzzy logic was used in the
framework of geographic information system (GIS) in order to combine and integrate thematic layers effective
on the site selection for ecotourism resorts.

Material and Methods

The Pavolova model, developed by Pavolova et al. (2014), provides a methodology for evaluating the
competitiveness of tourism destinations, as demonstrated in their case study in Slovakia. In this research, the
model was applied to assess the competitiveness of ecotourism destinations in Maragheh county. The model
involves calculating a matrix of positive factors, a matrix of negative factors, and the rating ratio of these factors,
ultimately determining the ecotourism competitiveness of the destination (Pavolova et al., 2014). A variety of
indicators influence the establishment of resorts in an area. Key indicators considered in this study include
elevation, slope, land use, vegetation, distance to rivers, soil type, access to communication networks, distance to
Maragheh city, and to ecological areas. To generate a land suitability map for eco-tourism resort development in
Maragheh, we prepared thematic layers based on these criteria and transformed them into fuzzy layers. In this
analysis, decreasing and increasing linear functions, as well as user-defined functions were employed to
fuzzification of the thematic layers. To integrate the fuzzy layers, the gamma operator was used. The five fuzzy
operators i.e. and, or, product, sum and gamma can be used for integrating thematic maps. The operator used in
this study to integrate a fuzzy subject layer is the gamma operator.

Results

The matrix of positive factors influencing the competitiveness of tourism destinations consists of nine factors,
which are compared to assess overall competitiveness. The findings indicate that cultural and historical
monuments, with a weight of 7.5, and paleontological sites and caves, with a weight of 7, are among the most
significant contributors to ecotourism competitiveness in the county. The matrix of negative factors includes
eight elements that hinder tourism development: inadequacy of prices to the services, non-conceptual
development of tourism, lack of infrastructure, lack of skilled professionals, illegal accommodation, language
barrier, occurrence of brownfields and deficit of financing to expand. The lack of suitable infrastructure, with a
weight of 6, the deficit of financing to expand at 5.5, and inadequacy of prices to the services at 5 are identified
as the most critical negative factors affecting the competitiveness of county. The weights of positive and
negative factors were calculated at 60.28% and 39.72%, respectively, resulting in a rating ratio of 1.52, placing
Maragheh in the "good" category for ecotourism competitiveness.

To identify suitable locations for eco-tourism resorts in Maragheh, three steps were followed:

1. Thematic layers of the criteria affecting resort locations were prepared using a geographic information
system (GIS), allowing for spatial distribution analysis across Maragheh.

2. These layers were fuzzified using linear decreasing and increasing functions, normalizing values to a
range between zero and one. User-defined function were employed in Terrset software to fuzzification of
some thematic layers.
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3. The fuzzy thematic layers were combined using the gamma operator, resulting in a zoning map that
highlights potential sites for eco-tourism resort development.

The results of the fuzzy gamma overlay indicate that over 46.9% of Maragheh county falls within a very
unsuitable class for eco-tourism development, primarily located in the northern and southern regions. Distance to
residential centers, particularly Maragheh city, and uneven topography are key factors contributing to this very
low suitability. Additionally, about 24.5% of the area is classified as unsuitable for eco-tourism, primarily
adjacent to the very unsuitable zones, reflecting similar topographical and accessibility limitations, as well as
overlaps with irrigated agricultural lands. Areas classified as medium suitability comprise 16.5% of Maragheh's
total area, primarily situated in the central parts of the city. Although these areas have somewhat favorable
conditions in terms of topography, agriculture, soil characteristics, and proximity to residential centers; they still
present significant limitations. Finally, suitable and very suitable areas for eco-tourism development represent
over 9.4% and 2.7% of Maragheh city, respectively. These zones benefit from favorable topographical
conditions (elevation and slope), proximity to significant settlements, access to communication networks, and
favorable geological conditions in terms of interesting landscapes and favorable access to fossil site of
Maragheh. Notably, these areas are generally located in regions with low geological and agricultural potential,
presenting fewer environmental constraints.

Conclusions

In this study, the ecotourism competitiveness of Maragheh county was evaluated. The county’s unique climatic
and ecological conditions present significant opportunities for ecotourism development. To assess its
competitiveness against other cities in the country, it is essential to identify the strengths and weaknesses of
Maragheh's tourism sector. Pavolova method was employed to evaluate these factors. Findings reveal that key
strengths include cultural and historical monuments, paleontological sites, and caves. Conversely, major
weaknesses are the lack of infrastructure, deficit of financing to expand, and inadequacy of prices to the services.
The rating ratio calculations show that the weight of positive factors (42.5) significantly outweighs the negative
factors (28), indicating that Maragheh possesses strong competitive potential in ecotourism. In the second part of
the research, fuzzy logic within a GIS framework was employed to site select of resorts in Maragheh. Four
ecotourism sites in the county were identified and prioritized. The site (1) is located to the east of the city,
benefiting from favorable topography and relatively good vegetation, making it accessible without serious
constraints. The second site shares similar conditions but is approximately five kilometers from Maragheh, still
maintaining reasonable accessibility. Sites (3) and (4), located on the slopes of the Sufi Chay valley, face greater
limitations in terms of topography, access, and communication networks, placing them in third and fourth
priority, respectively.

Keyword: Ecotourism Competiveness, Site selection, resort, Fuzzy logic, Maragheh County.
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