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ARTICLE INFO ABSTRACT

Article history: Landslides is considered as one of the major natural hazards in mountainous areas. Identifying the
Received: 26 June 2022; effective factors in the occurrence of landslides in a basin and zoning its risk is one of the basic tools
Accepted: 15 February to achieve solutions to control this phenomenon and select the most appropriate and practical
2023 management option. The present study aimed to evaluate the factors affecting the occurrence of
Available online 10 May landslides and its zoning using the LIM model. For this purpose, after obtaining the weight of each
2023 of the factor maps and the weight column of each unit (including: altitude, slope, slope direction,

drainage density, distance from the river, distance from the road, lithological units, distance from
the fault, Vegetation, land use, annual rainfall and soil hydrological groups) The final weight and
landslide zining map was obtained using a model from the algebraic sum of the 11 factor layers.
According to the results, arounf 34 % of the study area located in the range of high to very high risk,

around 41 % in the range of low to very low potential risk, and the rest in the range of medium
Landslide, Bionij potential of landslide occurrence. The results of the maximum values obtaned for the final weight
watershed, zoning, of different variables indiated that slope, distance from the road, land use, vegetation, height,
LIM model lithology, distance from the river, rainfall, soil hydrological group, slope direction and the distance
from the fault have the most to the least influence on the occurrence of landslides in the studied
region, respectively. In general, the research results can provide useful information to planners in
various sectors, including agriculture, industry, environment, etc.
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1. Introduction affecting the occurrence of landslides. For
example, Dastranj et al.,, (2021) used fuzzy
membership functions to determine the slopes
sensitive to the erosion of the northern and southern
slopes of Binaloud. Accordingly, the ROC curve
and the distribution map of landslides, the results
of their study showed that the gamma operators of
0.8 and 0.9 perform the best in landslide
susceptibility modeling and zoning.
(Rahmati and Zand, 2018; Peng et al., 2014). In Pourfrashzadeh and Asghari (2022) conducted
Iran, a lot of research has been done on the factors research under the title of evaluation and zoning of

Landslide is one of the types of mass movements,
as a result of which materials flow downward along
a certain surface on the slope (Zuzeli et al., 2018).
Mass erosions, including landslides, lead to
financial and human losses in different regions of
the world and have devastating effects on the
economic and social activities of human societies
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landslide occurrence and preparation of risk
probability map using statistical methods and
applying 12 factors in the Balikhi watershed. The
results showed that the conditions of occurrence of
landslides at altitudes of 2400 to 2800 meters, slope
above 40 degrees, north slope direction, concave
lands, high unevenness, loose and low-resistance
sediments, rainfall of 500 to 550 mm, average
vegetation cover index (0.35% to 0.55%), distance
less than 500 meters from faults, less than 200
meters from rivers, and 600 to 1000 meters from
roads are more susceptible than other places.

2. Methodology

In this study, for the purpose of landslide zoning,
the weighting of the effective factors in the
occurrence of landslides was carried out based on
the statistical analysis model of LIM (Landslide
Index Method) in the ArcGIS software. In the LIM
method, weighting is done based on the density of
each of the layers at the points affected by the
landslide in the region. In this way, the final weight
of each layer in this model is calculated based on
the logarithm of the density ratio of each unit to the
sliding density in the entire area. In this model, the
slip density in each unit is obtained based on the
ratio of the frequency of slipped pixels in each unit
to the total frequency of pixels in the unit. In the
same way, the density of landslides in the whole
area is calculated from the ratio of the frequency of
landslide pixels in the entire basin to the frequency
of pixels in the entire area. Then, the natural
logarithm of the ratio between the landslide density
in each unit and the landslide density in the entire
basin is used to calculate the final weight of each
unit. Therefore, the final weight ratio of each of the
units in the landslide of the entire area is calculated
and the descriptive information is taken into
account for each of the factor maps, finally, 11
weight layers are obtained for landslide zoning.
The more the weight of the units tends to the
positive side, it indicates its more effective role in
sliding.

3. Results

Based on the results of the factor layer of height
above the sea level, it is clear that the fourth height
layer (1606-1913) and then the third layer (1364-
1606) have the highest frequency of landslides.

Journal of Geographical Studies of Mountainous Areas 13 (2023) 169-188

Therefore, it can be concluded that there is no
uniform order in the occurrence of landslides in the
studied area with the increase or decrease in height
from the sea level. It should also be stated that the
northern slopes, which are exposed to light for a
shorter period of time, have the highest frequency
of sliding per unit, and the southwestern slopes
have the lowest frequency. The amount of rainfall
has an effective role in the absorption of moisture
by soil rock, on the other hand, the movement of
materials on the slope depends on the amount of
water received by the slope materials. Based on the
results of investigating the condition of the active
layer of vegetation, the classes with low and
medium vegetation have the highest and lowest
frequency of slip per unit, respectively. Also, the
investigation of the hydrological condition of the
soil in the area showed that landslides in the studied
area only occurred in the soil layer with high
permeability. Regarding the last investigated
variable and its relationship with the occurrence of
landslides in the studied area, it was found that the
highest frequency of occurrences of landslides
occurred in the land use of rainfed agriculture.

4. Discussion

The effect of 11 factors of height above sea level,
slope, slope direction, drainage density, distance
from the road, lithology, distance from the fault,
vegetation cover, land use, annual rainfall, and soil
hydrology were investigated. Based on the results,
the 3th and 4rd elevation classes of the study area
showed the highest frequency and the 2th and 5nd
floor showed the lowest frequency of landslides.
Examining the occurrence of landslides in different
directions of the slope of the area shows that the
northern slope direction has the highest density of
landslides per unit (0.039). the results of the
distance from the river and its effect on landslides
in the study area indicate the existence of the
highest frequency of landslides in the first layer and
the lowest frequency in the last layer as the distance
from the river.

5. Conclusion

Based on the landslide zoning results, about 34%
of the study area is in the range of high to very high
risk of landslide occurrence, and about 18% of the
area is in the range of very low potential. A very
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important issue that we found in this research is the
role of human manipulation in the studied area,
which is the change of land use by humans to
agricultural land and finally, the change of the
slope of the slopes leads to the occurrence of
landslides and They are intensifying in the region.
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