[ Downloaded from ndeal0.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.24237892.1403.11.3.6.0 ]

[ DOI: 10.61186/jsaeh.11.3.8]

oM
i
Kharazmi University

Spatial Analysis Environmental Hazards

Online ISSN: 2588-5146
Homepage: https://khu.ac.ir

Zoning of mass movement in the Chamgardlan watershed of Ilam
and investigation of factors affecting its occurrence

Mohammad Reza Jafari 1>

1. Corresponding author, Natural Resources and Watershed Management Research Department, llam agricultural and natural
resources Research and Education, AREEO, llam,, Iran. E-mail: mg_jafari@yahoo.com

Article Info ABSTRACT

érticle ;yget:_ | Objective: Considering that there are different forms of mass movements in the
esearch Article
ChamGardlan watershed, especially along communication routes, agricultural and

residential areas, it is necessary to create refugee maps Therefore, it is impossible to
Article history: examine the factors influencing its situation in order to prevent and control this
Received 08 November 2024 phenomenon. Therefore, during the field visits, geographical, physiography, land use,
Accepted 23 December 2024 vegetation cover, soil, climatolo eography and geomorphology maps were produced in
Published online 23 December g ' ' gy. geograpny g P gy map P
2024 the GIS environment.

Methods: The method of this research has been accomplished base of distinction of the

geomorphological units while using aerial photos and crossing basis maps. Then, the

Keywords: effective factors on the occuration of mass movements were studied using logistic
GIS, regression equations. So that, the factors such as slope, geological formation type,
Mass movement, pedologic, climatic, etc. were taked into consideration as independant variables, and mass
'I&(;?il;tlghrg?orfesmon, movements occurance frequency as function of mentioned factors.

Results: The result indicated that the effective factors related to frequency of land sliding
happening in the area in arrangement, are slope, geological formation type and mass
movements type (both kind and amount of salts in soil) and also landuse.

Conclusions: The results indicate that the factors affecting the occurrence of mass
movements in the Chamgardlan watershed include: slope, formation type, soil-related
factors, and changes in land use. The highest frequency of mass movements was in the
slope class of 30-50%. The rate of landslides was higher in sensitive and fine-grained clay
formations such as Pabdeh, Gurpi, and Gachsaran, and in calcareous formations that have
greater resistance to erosion. The soil texture in the landslide areas is mainly clay and clay-
loam, and the water absorption capacity in them is so high that the relevant areas are prone
to landslides. A study of satellite images at two time points and field surveys showed that
overuse of rangelands and forests, which has caused the loss of vegetation, has increased
the likelihood of mass movements in the region. In addition, changes in land use and
unprincipled road construction, especially in the rangeland and forest lands of the studied
basin, have increased the likelihood of mass movements.
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EXTENDED ABSTRACT

Introduction

Considering that there are different forms of mass movements in the ChamGardlan watershed,
especially along communication routes, agricultural and residential areas, it is necessary to
create refugee maps Therefore, it is impossible to examine the factors influencing its situation
in order to prevent and control this phenomenon. Therefore, during the field visits,
geographical, physiography, land use, vegetation cover, soil, climatology, geography and
geomorphology maps were produced in the GIS environment.

The method of this research has been accomplished base of distinction of the
geomorphological units while using aerial photos and crossing basis maps. Then, the effective
factors on the occuration of mass movements were studied using logistic regression equations.
So that, the factors such as slope, geological formation type, pedologic, climatic, etc. were
taked into consideration as independant variables, and mass movements occurance frequency
as function of mentioned factors. The result indicated that the effective factors related to
frequency of land sliding happening in the area in arrangement, are slope, geological
formation type and mass movements type (both kind and amount of salts in soil) and also
landuse.

Methods

The method of work in this research is based on the recognition of geomorphological working
units, which was done with the help of aerial photo interpretation and cutting of base maps.
For this purpose, first, using the collected information and field operations, landslide areas
and information layers of factors effective in landslides were identified in the GIS
environment. Then, the factors effective in the occurrence of mass movements were examined
using logistic regression relationships. In a way, in which factors such as slope, type of
geological formation, soil, climate were considered as independent variables and the
frequency of mass movements as a function of the aforementioned factors. For statistical
analysis, the logistic regression method applicable in the SPSS15 software was used

Results

The results of field surveys, interpretation of aerial photographs and satellite images, and the
distribution map of mass movements show that the largest volume of landslides is in the
northern and to some extent southeastern areas located on more sensitive formations, and
block collapses and debris flows have spread mainly in the northwestern areas of the basin,
which are calcareous and more resistant formations. The highest frequency of mass
movements is related to the Pabdeh, Gurpi, Asmari, Gachsaran, Sarvak, Surgah, and llam
formations, respectively, and no mass movements are observed in the Quaternary formation.
Changes in the frequency of mass movements in soil types show that the highest frequency of
occurrence includes, respectively: shale, marly limestone, and marl, all rocky, and in some
places with sedimentary and discontinuous soils, generally without vegetation cover or with
very little vegetation cover and very high water erosion. The changes in the frequency of
occurrence of mass movements in different slope classes show that the highest frequency is
related to the slope class of 30-50 percent and the lowest frequency is related to the slope
class of 5-10 percent. It also shows the changes in the frequency of occurrence of mass
movements with types of land use. The highest land use changes have occurred in pasture,
forest and road lands, and the lowest in agricultural lands, respectively.
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Conclusion

The results indicate that the factors affecting the occurrence of mass movements in the
Chamgardlan watershed include: slope, formation type, soil-related factors, and changes in
land use. The highest frequency of mass movements was in the slope class of 30-50%. The
rate of landslides was higher in sensitive and fine-grained clay formations such as Pabdeh,
Gurpi, and Gachsaran, and in calcareous formations that have greater resistance to erosion.
The soil texture in the landslide areas is mainly clay and clay-loam, and the water absorption
capacity in them is so high that the relevant areas are prone to landslides. A study of satellite
images at two time points and field surveys showed that overuse of rangelands and forests,
which has caused the loss of vegetation, has increased the likelihood of mass movements in
the region. In addition, changes in land use and unprincipled road construction, especially in
the rangeland and forest lands of the studied basin, have increased the likelihood of mass
movements.
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