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Objective: The increase in natural hazards and the damage caused by them, especially with
the expansion of human dispersion in all parts of the world, has made attention to this issue
an international necessity. Landslides are one of these hazards, which usually affect
settlements in mountainous areas, especially villages. The identification of vulnerable areas
and their prediction in programmes, as well as the attempt to identify, introduce and take
into account areas at risk, is a requirement for land planning and management and can
reduce a large part of the threat of this hazard. Therefore, the aim of this study is to
evaluate the landslide situation in the Bazoft basin using the AHP model and the
application of Geographic Information System (GIS).

Method: The type of research is applied and the approach that governs it is analytical and
quantitative. In order to assess the risk, slope, slope direction, geology, fault, land use,
temperature and precipitation indices, distance from road, waterway and also distance from
settlements were used. In order to assess the landslide risk, a hierarchical structure of
criteria and sub-criteria was first drawn up. After preparing the desired maps, the weight of
each criterion was calculated based on the AHP process. The factor layers were prepared
using different sources such as 1:50,000 topographic map, 1:100,000 geological map and
Landsat satellite images in the ArcGIS environment.

Results: The zonation of the basin in terms of landslide sensitivity was examined in five
classes from "very low" to "very high" sensitivity in the final map. The highest sensitivities
are found in the southern, central and northeastern parts of the basin.

Conclusions: In terms of area, 10.15% of the basin is "very high risk", 22.24% is "high
risk”, 27% is "moderate risk", 27.61% is "low risk" and only 13% is "very low risk". The
results also showed that out of the 219 settlements in the basin, about 23% are in the "very
high risk" range and only 19% are in the "very low risk" range; this is considered a serious
threat to the inhabitants and it is necessary to take measures related to the conditions of
each of them.
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Introduction

The increase in natural hazards and the damage caused by them, especially with the expansion
of human settlements in all parts of the world, has made attention to this issue an international
necessity. Among these hazards, landslides are the ones that usually affect settlements in
mountainous areas, especially villages; in fact, landslides are a common natural phenomenon
in mountainous and hilly areas. They can alter the geomorphology of the landscape and the
destruction they cause is therefore a cause for concern.

The identification of vulnerable areas and their prediction in programmes, as well as the
attempt to identify, introduce and take into account areas at risk, is a requirement for land
planning and management and can reduce a large part of the threat of this hazard. Therefore,
the aim of this study is to evaluate the landslide situation in the Bazoft basin using the AHP
model and the application of Geographic Information System (GIS).

The Bazoft basin is part of the Karun sub-basin and is a mountainous area that is highly
prone to landslides. There are 219 rural settlements in the basin. These settlements have a low
level of facilities and services. As they were mostly established by nomads and based on
property boundaries, they do not have suitable sites. Conditions and factors that contribute to
the occurrence of landslides, such as construction activities, rural development, tourism, local
and national development activities (roads, power lines), etc., have also doubled the
vulnerability of the settlements in the region.

Method
The type of research is applied and the approach is analytical and quantitative. To assess the

risk, slope, direction of slope, geology, fault, land use, temperature and precipitation indices,
distance from roads, waterways and also distance from settlements were used. In order to
assess the landslide risk, a hierarchical structure of criteria and sub-criteria was first drawn up.
After preparing the desired maps, the weight of each criterion was calculated based on the
AHP process. In the analytical hierarchy process, the most weight is given to the layer that
has the most influence on the determination of the target. The target is landslide.

In other words, the weighting is based on the most important role. In other words, the AHP
method involves a weighting matrix based on pairwise comparisons. In fact, in this method,
after identifying the important criteria in the slope movements, the factors were compared.
The way of weighting in the table is in the form of numbers from 9 to 1. The opinions of 30
experts were used for the weighting.

The factor layers were created using various sources such as 1:50,000 topographic maps,
1:100,000 geological maps and Landsat satellite images in the ArcGIS environment. The
climate parameters are also based on thirty years of weather station statistics up to 2018.

Results
This study was carried out to assess the landslide risk and determine the status of rural

settlements in Bazoft. In order to create a landslide risk map and determine the effective
factors, information layers were created using different sources such as topographic maps,
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geological maps and Landsat satellite images in the ArcGIS environment. Each layer was then
classified.

A cumulative frequency plot was used to classify factors such as slope, precipitation,
distance from a watercourse, distance from a fault, road and residential areas.The basin was
divided into five classes in terms of landslide susceptibility, from "very low" to "very high™ in
the final map.

The highest susceptibility is found in the southern, central and north-eastern parts of the
basin. The results also showed that the distribution of susceptibility classes was not uniform.
In fact, about 33 percent of the basin is in the high and very high susceptibility classes,
indicating a high potential for landslides in the region.

In the final step, the weights obtained from the AHP method were multiplied by the
weighted overlay method in ArcGIS and the final hazard map was obtained. This map was
then divided into 5 landslide classes and finally the rural settlement layer was combined with
the sensitivity classes.

Conclusions
Despite advances in science and technology, it is still difficult to accurately predict the

occurrence of landslides. This hazard continues to cause economic, social and environmental
damage. One of the basic strategies to reduce the threat and impact of this hazard is to identify
vulnerable areas. Therefore, landslides were assessed in this study.

It was found that slope, geology, slope direction and land use are the most important
factors and have the greatest influence on landslides. Slope direction also leads to more snow
melt and can increase the occurrence of this phenomenon. Lithological conditions also play an
important role. The presence of active faults, especially the Zagros Fault, can also be
effective. Land use and the road factor are the next priorities.

The results showed that In terms of area, 10.15% of the basin is "very high risk", 22.24% is
"high risk", 27% is "moderate risk", 27.61% is "low risk™ and only 13% is "very low risk."

The results also showed that out of the 219 settlements in the basin, about 23% are in the
"very high risk" range and only 19% are in the "very low risk" range; this is considered a
serious threat to the inhabitants and it is necessary to take measures related to the conditions
of each of them.
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