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cultural services and ecotourism is included in this category. The purpose of this research is

F;l;t;t;h;gzinlme' zoning land suitability for the ecotourism ecosystem service in Ghoochan city. The research
method is based on multi-criteria decision making. After identifying the effective environmental
criteria in zoning (height, slope, aspect, geology, soil, distance from the river, land use, distance
from the road and distance from the settlement), the desired layers are entered into the ArcMap
software, then the AHP method was applied to evaluate relative importance among all the criteria
and the normalization of the layers was done with Fuzzy logic. Finally, by overlapping and
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combining all the layers, excellent, medium and weak areas for the ecotourism activities in the
city were determined. The findings show that 31% of the studied area is in the high class and 47%
in the medium class in terms of ecological capacity to provide eco-tourism ecosystem service,

Ecosystem services,
Suitability zoning,

Ecotourism,
Analytical hierarchy which indicates the significant capacity of the region for ecotourism planning .It has made
process, possible the sustainable productivity on areas with the high potential to promote the economy of
Ghoochan city. the local people while preserving the environment.
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Extended Abstract

1. Introduction

Nature offers various services to humans, which are called ecosystem services, and various divisions have been
considered for it. One of the types of ecosystem services is called ecosystem cultural services and it is defined
as non-material services that humans get from the ecosystem. Ecotourism which is a type of nature-based
tourism included in this category. Ecotourism has the least negative effects on the natural, social and cultural
environment, creates awareness about the protection of natural and cultural assets among local people and
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tourists, prepares alternative job opportunities for local communities and its management based on the
sustainable development principles. Ghoochan city located in the north of Razavi Khorasan province is one of
the regions in unfavorable conditions in terms of sustainable development. This city is faced with problems like
water depletion in the underground aquifers, soil erosion, loss vegetation and low rural development indicators.
Therefore, ecosystem services of the region are facing the damage or destruction risk. On the other side,
Ghoochan has a suitable climate, green mountains with deep valleys and beautiful natural attractions due to its
proximity to the Hezarmasjed-Kopedagh mountains and being located in the Atrak river watersheds. it is also
famous for and strong tourism and cultural elements. By recognizing the ecological potentials of these
ecosystems, it is possible to be offered Programs for expanding ecotourism, also be planed recreational land use
other current land uses such as agriculture or animal husbandry land use. The land uses which is accompanied
by the resource’s consumption or damage.

2. Methods and Material

The first step for zoning Ghoochan city for ecotourism activities development is determining the criteria. In
step 2, after selecting the criteria, appropriate maps were prepared for each criterion from reliable sources such
as the usgs.earth explorer satellite images site, Geological Survey and Mineral Exploration of Iran, Range and
Watershed Department of Khorasan Razavi, Khorasan Regional Water Company, Armed Forces Geographical
Organization and Statistical Centre of Iran. Then, secondary operations such as cutting geological images,
georeferencing, drawing vector maps, etc. were performed on the maps. In step 3, the optimal range of each
criterion was determined with the aim of ecotourism activities development in Ghoochan. The optimal criteria
(maps) ranges are standardized with fuzzy logic. Since the importance of the criteria is not the same, each
criterion was assigned a weight using the AHP technique, in step 4. In the last step, all the maps are overlapped
with appropriate increasing or decreasing operators and applying their weight as a coefficient in ArcMap
software.

3. Results and Discussion

To investigate Ghoochan city ecological potential for zoning ecotourism ecosystem services, 9 criteria were
selected including height, slope, aspect, geology, soil, distance from river, land use, distance from road, and
distance from settlement. The criterion for determining the desired and undesired ranges for each criterion is
chosen based on 1. field observations, 2. previous researches review close to this research in terms of goal and
methods, and 3. Reviewing the researches whose case study is similar to Ghoochan ecosystem. In this research,
the ranges of the height, slope, aspect, distance from river, distance from road, and distance from the settlement
are fuzzified continuously; geological units, land use and soil types criteria are fuzzified discretely. Also,
height, slope and aspect criteria are fuzzified with Gaussian function, distance from river, distance from road
and distance from settlement are fuzzified with linear function and the geological units, soil types and land use
criteria are fuzzified with 1, 0.75, 0.5, 0.25discrete values. After the fuzzy maps of criteria are prepared,
weights which actually shows the importance of each criterion compared to others are given to the maps using
AHP technique, according to the purpose of the research. The given weights are: distance from river: 0.26, soil:
0.2, geology: 0.14, slope: 0.13, distance from settlement: 0.07, height: 0.06, distance from road: 0.04, aspect:
0.04, land use: 0.03. Now all 9 parameters of the problem are defined as fuzzy maps with membership values
between zero and one, it's time to combine them using Arcmap software. Fuzzy operators are used to combine
the parameters., There are five types of fuzzy operators in Arcmap software: And, Or, Product, sum and
gamma. The type of operator used depends on how the parameters of the problem affect each other and the
increasing or decreasing role on the whole problem. First, the weights should be set as the coefficient of the
data layers, then the weighted layers should be overlayed in ArcMap software. Gamma operators, middle mode
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of the sum and product operator, is used for overlapping. The best ecotourism potential map is produced with
value 1 for gamma operator which is obtained from field observations.

4. Conclusion

The results show the best areas for ecotourism ecosystem services in the region is located in two mountain
parallel ranges of the city (the northern mountain range, the extension of the Hezarmasjed-Kopedagh and the
southern mountain range, the extension of the Binaloud-Aladagh, both is stretched from northwest to
southeast). In this regard the middle areas (between two mountain ranges) have the least priority. In general,
ecological factors, such as geology, water resources and soil type, along the northern mountainous range have
better conditions for ecotourism development compared to the southern mountainous range. This leads to more
suitable zones are observed in the north mountains than the south. The accuracy of the final map is confirmed
by referring to the touristic map that is published by the Khorasan Razavi Cultural Heritage Organization
(where the areas that have been introduced as tourist attractions are more spread in the northern mountainous
belt). Also, field observations of the Sahlabad village (located between two mountain ranges) and similar areas
shows that theses region does not have natural touristic attractions. In total, in terms of ecotourism ecosystem
services, 31% of the Ghoochan city is in the high class and 47% in the middle class, so the city has a significant
capacity for the growth of this type of tourism. The validation of this research shows the use of geographic
information system, fuzzy logic and AHP technique is a convenient tool to evaluate land suitability for
ecotourism. Ghoochan is geographically similar to the northern cities of Khorasan-e-Razavi province, including
Dargaz and Kalat. The results of research that is conducted by other researchers in those areas are in line with
the results of this research.

Keywords: Ecosystem services, Suitability zoning, Ecotourism, Analytical hierarchy process, Ghoochan city.
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