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- Introduction
value, Freuency ratio,
Logistic regression, Erosion and soil loss are common in hilly areas, but their severity will vary

Sl Eoity, i depending on the geoenvironmental factors including, Steep sloping, geological

characteristics, vegetation and climatic factors making it more vulnerable to
erosion.In mountainous regions, mass movements and landslide are regarded as
a significant erosional process. Steep slope areas are geological and ecological
sensitive and fragile that lead to landslides. The landslides also make the area
vulnerable to many other dangers. Because of the geological conditions, soil
potential, and lack of sufficient management, Iran is regarded as a high-risk area
in terms of landslides. The management of an area relies on the identification
and zoning of landslide-prone areas as a crucial element in assessing
environmental hazards. Because of the complex processes of landslides and the
concepts of factors such as tectonics, hydrology, geology, vegetation cover,
precipitation, temperature, and erosion, it is vital to apply accurate methods for
investigating slope instability. Although landslide-prone areas have been
mapped using a variety of methods worldwide, there 1s no one approach that has
been found to be suitable. A model's performance varies depending on the locale
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Methodology

The first step in this research is to prepare distribution map of the landslides and determine their location on
the map. This was done using Google Earth imagery and field surveys. The maps of condiioning factors were
prepared from different sources and entered into the GIS environment. Digital elevation model (DEM) was
created using a digitized topographic map with a scale of 1:25,000. The maps of elevation, slope degree, slope
aspect, profile curvature, and plan curvature were prepared using the DEM map. A drainage network map
was created using topographic map. The buffer technique in the ArcGIS software was used to determine the
distance from streams. The distance from the faults and road maps were calculated in the ArcGIS software.
The land use map of the area was created using LANDSAT images. Aaverage annual rainfall map was
developed using rainfall data from meteorological stations. A lithology map with a scale of 1:100,000 was
prepared using the geological map from the Geological Survey of Iran in the GIS environment. frequency
ratio, information value, and logistic regression as used to create landslide susceptibility map. 50 landslides
were employed to map the landslide susceptibility during the modeling process, and 26 landslides were used
to verification of the model. The ROC curve and the area under the curve were used to assess the accuracy of
the models. The value of AUC is in the range of 0 and 1, and the precision increases with the increase of the
AUC value.

Results and Discussion

The results showed that the highest weight of the frequency ratio and information value is related to the
elevation class of 500 to 2000 meters, slope degree of 40 to 63, south aspect, convex and concave slopes,
profile curvature less than 1, rainfall less than 600mm, forests and ranglands, distance more than 5000 meters
from faults, distance less than 400 meters from streams, distance less than 1000 meters from roads, marl,
green schist and amphibolite. After running frequency ratio, information value, and logistic regression, the
computed values were entered into the GIS, and the landslide susceptibility was mapped. Using the natural
break method, susceptibility maps were divided into low, moderate, high, and very high susceptibility
categories. ROC and AUC were used to investigate the accuracy of the susceptibility maps. The AUC for
frequency ratio, information value, and logistic regression were 0.705, 0.721, and 0.811. The area of the
susceptibility classes were calculated for susceptibility map created using regression logistic. Results show
that approximately 44 % of the study area is at high and very high susceptibility to landslides. The calculated
area indicates that the region is highly susceptible to landslides, and paying attention to this phenomenon is
very necessary. Identifing the classes of high and very high susceptibility help select higher-priority regions
to concentrate on landslide management and control initiatives.

Conclusions

Among various natural hazards, one of the most destructive natural disasters, landslides cause enormous
losses in ecology, property, and human lives. Because of geologic, climatic and topographic conditions, the
Chalus county is constantly facing this phenomenon. Hence, an accurate map of landslide susceptibility is
essential for natural resource managers, policymakers, and land use planners to develop and apply applicable
mitigation measures. The primary goal of this research was to create a landslide susceptibility map using
frequency ratio, information value and logistic regression models, and selecting an appropriate model for this
task in Chalus county. Accuracy assessment of the models showed accuracies of 0.705, 0.721, and 0.811 for
frequency ratio, information value, and logistic regression, respectively, indicating that the logistic regression
model is more accurate. The calculated area of high and very high susceptible classes indicates that the region
1s highly susceptible to landslides, and paying attention to this phenomenon is very necessary.
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Figure (3): Conditioning factors Maps of landslide occurrence in the Chalus County
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