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Fig 1. location of the study area.
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Abstract

Selecting a suitable site for rural settlement
relocation requires consideration of multiple
factors, including sustainable development and
proximity or remoteness to critical features. The
Cheragh Veys dam, located approximately 17 km
from Saqqez city, was successfully impounded for
the first time in 2017 (1396 SH). Reservoir
impoundment affected several rural and urban
access routes and inundated numerous villages;
Mirdeh village was among the affected localities,
with a substantial portion of dwellings submerged.
This study evaluates potential resettlement sites for
Mirdeh using remote sensing and GIS. Geological
maps, Sentinel-2 satellite imagery, and the ALOS
PALSAR digital elevation model were compiled to
derive eight spatial layers relevant to rural site
selection: distance to roads, distance to rivers,
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distance to main road, distance to faults, distance to
neighboring villages, distance to the former village
site, slope, and elevation. Modeling was performed
using fuzzy logic and the Analytic Hierarchy and
management of spatial data uncertainty, thereby
improving the realism and accuracy of suitability
Process (AHP). Integrating fuzzy logic and AHP
enables scientifically based weighting of criteria
output. consistently indicate that the currently
occupied provisional resettlement site is not
suitably located. In all three modeling approaches
the fuzzy AND operator, fuzzy SUM operator, and
AHP, the current and former Mirdeh sites are
classified as unsuitable.

This combined multi-criteria decision-making
approach facilitates the integration of quantitative
and qualitative data within a GIS framework and is
widely accepted in environmental site-selection
studies. Field verification and model outputs Using
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the fuzzy (AND) model, the SUM operator, and
AHP, respectively

66, 80.5, and 76 km? of the Cheragh Veys reservoir
catchment were categorized as unsuitable for
constructing the new Mirdeh settlement. It is
recommended that municipal and provincial
authorities plan the secondary settlement site
upstream of the road corridor and adopt remote
sensing and GIS methods for preliminary
evaluations in future resettlement planning.

Extended abstract

Introduction:Natural factors, economic and social
system have always been effective on the pattern of
rural settlement in various historical periods.
Various factors, including sustainable development,
should be considered in the site selection evaluation
(Dogan et al. 2023). During the last few decades,
there have been tremendous advances in remote
sensing and geographic information systems that
have facilitated the preparation of various maps
(Safari et al. 1400; Quattruchi and Goodchild 2023).
Housing for every household has different shapes
and patterns according to different environmental,
economic, social, cultural and religious conditions.
Cheragh Veys dam of Saqqez city was drained for
the first time in 2016. It should be noted that it
overflowed for the first time on Saturday 28th of
Bahman

1402 after about 12 years since the beginning of
construction. Although in 2016, the operation of
evaluating and relocating the villages and
communication routes at risk around Cheragh Veys
dam was officially and seriously started, but after
the dam was filled with water, the houses
downstream of Mirdeh village gradually went under
water. However, for some reasons, the relevant
organizations and the people had not yet reached a
comprehensive agreement, which caused many
disturbances.

If the location of a rural settlement lacks expert
evaluation, it may cause the family to migrate to the
cities, which may cause the expansion of

21

marginalization. According to Mirdeh's residents
and confidants, due to these problems and
confusions due to lack of timely and appropriate site
selection, nearly 70 families have migrated from
this village in recent years. Another issue related to
the relocation of Mirdeh village 1is the
transformation of this village into 2 separate parts,
which has its own problems, including separating
the people of that village who have many cultural
and social commonalities.

So far, no action has been taken to evaluate the new
location of Mirdeh village, the most important
advantage of this research is that it specifically deals
with the issue of whether the new site of Mirdeh
village was chosen correctly or not. In general, the
use of remote sensing and geographic information
systems in locating and relocating new settlements
is essential and can have many benefits. The main
goal of this study is to evaluate the new location of
Mirdeh village by using remote sensing technique
and geographic information system. Many studies
have been done to locate different projects using
remote sensing and geographic information system
as well as various models inside and outside of the
country.

Methodology: According to the 1395 census,
Mirdeh village has about 140 households (805
people). One of the main tributaries of the Zarine
River and the water basin of Urmia Lake is the
Saqqez River, which originates from our mountains
between the cities of Saqqez and Baneh. On this
river, a gravel dam with a clay core called Cheragh
Veys (near the village of Cherahg Veys) was built.
This dam is about 17 km away from Saqqez city
with geographical coordinates of 46 “and 6 east
longitude and 36 “and

11 north latitude. Mirdeh village is located at the
end of one of the main branches of the dam.

In this research, the geological map was collected
from the mapping organization to extract the faults
of the studied area. ALOS PALSAR digital
elevation model was used to extract the slope,
elevation, and river layers. Using Sentinel 2 satellite
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images, distance layers from road police, road
networks, surrounding villages and Mirdeh village
were carefully extracted.

The extracted layers were clipped based on the
study area and after reclassification and
fuzzification based on the goals of the article, they
were used for modeling with fuzzy models and
Analytic Hierarchy Process (AHP) in the
geographic information system environment. The
primary layers of the study were carefully extracted
and divided into 5 classes based on the Natural
Breaks method in the GIS environment (version
10.5).

Results and discussion: According to the analyzes
of the geographic information system and remote
sensing, in general, the location of the new Mirdeh
village site which was selected as a field visit by the
officials, has no scientific validity. A field visit to
the new site of the village, does not follow the
satisfaction of the majority of people. Because many
families have migrated to the city due to lack of
settlement in time, and it is possible that Mirdeh
village will be divided into two parts due to lack of
land. Also, some families are waiting for a loan to
build a house, which has not been done yet.
Considering the current situation of the village,
there is a possibility that in the near future, with the
overflow of the dam, other parts of the downstream
areas of the village will be flooded. Also, due to
being close to the dam, people, especially children,
will undoubtedly be at risk. Flooding of houses is a
waste of budget that should have been taken into
consideration.

In none of the models, the site proposed by the
authorities for the construction of a new village

cannot be seen as a suitable place. In other words,
in all 3 models, the current and previous Mirdeh
sites have been introduced as inappropriate and
risky places. Specifically, in all 3 models and based
on the factors used, the upper parts of the road are
suggested. According to the field visits and talking
to some of the villagers, the places proposed in this
research are part of the agricultural lands and
practically they have the ability to buy from the
owner or owners and deliver them to the people
without any special problem for the construction of
the new village site. As the AHP model gave very
good results in the present study, Zelenovi¢ et al.
(2012) believe that this model works well in site
selecting.

Conclusion: The strong need for water resources
has led governments to build dams. In recent years,
many dams have been put into operation in Iran.
One of these dams is Cheragh Veys in Saqqez. After
the operation of the dam and with the dam's water
intake, due to flooding, the new location of Mirdeh
village was burred under the water. In this research,
3 models of fuzzy logics (AND and SUM operators)
and AHP were used to locate the study. For this
purpose, 8 effective factors on positioning factors
were used and the final site selection maps were
produced using geographic information system. For
better review and understanding, the produced maps
were divided into 2 appropriate and inappropriate
classes. The results show that in all 3 models, major
parts of the Cheragh Veys dam basin is located in
the inappropriate classes.
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Resources, 16(4): 1-22.

Please cite this article as: Mohammadi. Ayub. (2025) . Site Selection for Rural Settlements Using Remote Sensing and
Geographic Information Systems: A Case Study of Mirdeh Village, Saqqez County. Journal of RS and GIS for Natural

22




