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ABSTRACT

Introduction

Mass movement and landslides are important catastrophic hazards that occur in
mountainous and steep regions. Landslides cause loss of human life, financial damage,
and disruption of infrastructure, such as roads, railways, and bridges. The majority of
deadly landslides are caused by human activity, and their frequency is steadily rising
over time. Large volumes of soil and sediments can enter the river system through
landslides and cause flash floods in areas that are hilly or mountainous. Because of the
damage induced by mass movement and landslides, the management and control of
these landslides are a major concern in Iran. Therefore, creating a susceptibility map
and detecting the type of mass movement are very important. A landslide susceptibility
map indicates where landslides are prone to start and develop in the future by simulating
the probability of landslides, thus preparing more references for landslide hazard
assessments. 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,
considering the inaccurate nature of some of this information. Although landslide-prone
areas have been mapped using a variety of methods worldwide, there is no one approach
that has been found to be suitable. A model's performance varies depending on the
locale and a model's efficacy varies from region to region. The development of the
Tehran residential area on the steep slopes of the North Tehran Fault has increased
natural dangers like mass movement and landslides. The main goal of this research is
landslide susceptibility mapping using logistic regression and accuracy assessment of
this model in northern Tehran.
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Methodology

A landslides inventory map serves as a basic tool for investigating and mitigating landslide hazards in a region. A
landslides map of the northern Tehran was created using Google Earth and field surveys. Approximately 70 % of
landslides were selected for mapping and 30 % were selected to validate the created map. A review of prior research
and field experience led to the selection of the twelve factors that make up the spatial database of landslide conditioning
factors. These factors include elevation, slope, plan curvature, profile curvature, topographic wetness index, slope
length, slope aspect, geology, distance from faults, distance from streams, distance from roads, and land use. Digital
elevation model (DEM) was created using a digitized topographic map with a scale of 1:25,000. The maps of slope,
plan curvature, profile curvature, topographic wetness index, slope length, and slope aspect were prepared using the
DEM map. A drainage network map was extracted from topographic map. The buffer technique in the ArcGIS software
was used to determine the distance from streams, falts and roads. 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. The land use map of the
area was prepared using sattelite images and Google Earth. After classifying the maps using the natural break method
of pixel dispersion curves, the landslide density in each class was calculated. In the next stage, logistic regression model
was used to create landslide susceptibility map in the study area. Logistic regression is a multivariate statistical model
that finds the best-fitting curve to characterize the correlation between dependent variable, as the frequency of landslides
and a combination of independent variables. The ROC curve and the area under the curve were used to assess the
accuracy of the model.

Results and Discussion

The analysis of landslide density showed that the highest density is related to the elevation class of 2500 to 2900 meters,
slope degree 25 to 40, northeast and east slope aspect, plan crvatre less than -0.1, plan crvatre of -1 to 1, slope length
35 to 130 meters, topographic wetness index 4.5 to 6, The distance between 400 to 900 meters from the road, 250 to
370 meters from the streams, less than 450 meters from the fault, geological group F (limestone, marly limestone, marl,
sandstone, shale, clay stone, siltstone, dolomites, black limestone, and trilobite-bearing limestone), and forest land use.
In order to evaluate the maps prepared using logistic regression, the ROC curve was used and the area under the curve
was calculated. The area under the curve for logistic regression was obtained as 0.819, which, according to the provided
standard, places this model in the very good category. In multivariate models such as logistic regression, the importance
of each factor is also considered, and for this reason, they usually provide acceptable accuracy. The area of the
susceptibility classes were calculated for susceptibility map created using regression logistic. Results show that
approximately 27% 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. The
geographical datasets and the landslide susceptibility map will be useful for sustainable hill planning in the area, land
use planning, and identifying vulnerable regions.

Conclusions

Landslides are an important natural disaster in mountainous regions. Because of geological and topographic conditions,
the north of Tehran 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 is to create a landslide susceptibility map using logistic regression model
and accuracy assessment of this model in northern Tehran. In order to evaluate the maps prepared using logistic
regression, the ROC curve was used and the area under the curve was calculated. The area under the curve for logistic
regression was obtained as 0.819, indicating the acceptable accuracy of this model in the study area. The
calculated area of susceptibility classes indicates that the region is highly susceptible to landslides, and paying
attention to this phenomenon is very necessary. The outcome of this research can be an instrument for
infrastructural development, land use planning and road construction.
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Figure (3): Landslide susceptibility maps in the north of Tehran
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Table (3): The areas of the landslide susceptibility classes
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Figure (4): ROC curve of logistic regression model
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