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Abstract 

 

Investigating the effective factors in the occurrence of landslides in an area and zoning the hazard 

resulting from them can have a positive impact on the management of damage caused by this 

phenomenon. In this study, with the aim of prioritizing areas for controlling erosion and sediment 

production due to landslides, using the Analytic Hierarchy Process (AHP) method, the landslide 

hazard zoning map was prepared in the Oghan watershed. First, the effect of influencing factors on 

the occurrence of landslides was identified by relating them to the landslide Dispersion layer, and 

after preparing all the information layers, all these layers were overlapped using Arc GIS software 

and finally, the landslide hazard zoning map was drawn. Also, the extent of different danger zones 

and the number of landslides occurred in them and on that based, it was found that landslide hazard 

zoning in this Watershed with AHP method has a high accuracy and complies with existing 

conditions. Topographic profile A-A ′ showed that the areas very high hazard, which are mainly 

related to loess deposits, are located in valleys with an average slope of 6 to 11 degrees and at an 

altitude of less than 1100 meters. 
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Extended Abstract: 

 

1. Introduction 

 

Landslide is one of the natural hazards that make the land vulnerable. Landslides intensify erosion, 

forests destruction, agricultural lands, blocking rivers and form natural dams, and Destruction of 

construction projects. In the northern regions of Iran, due to special climatic conditions, geology, 

topography, as well as some human factors such as land use change and the construction of 

communication routes, the percentage of landslides is higher than in other parts of the country. In 

recent years, extensive studies have been conducted on the causes, degree and hazard zoning, 

stabilization method and how to prevent landslides in the world and in Iran. For example, Yalcin, 

2008 prepared a landslide susceptibility map in the Ardis basin of Turkey with three methods of 

analytical hierarchy process (AHP), weighting factor (Wf) and statistical index (Wi), and concluded 

that the AHP method can identify areas with landslides compared to the other two methods in the 

area. The study shows better. 

 

2. Materials and methods 

 

The method is used for landslide hazard zoning in the Oghan’s watershed is Analytical Hierarchy 

Method (AHP). This method is based on the pairwise comparison of the effective factors in the 

occurrence of landslides and the sub-factors related to the main factors. This method first by 

weighting of effective factors considered for zoning, then scoring each of the classes related to each 

of the factors, coefficients will be obtained based on which the final model will be presented. In this 

study, after preparing the required raster maps, including the soil map, altitude levels, distance from 

the waterway, slope, distance from the road and climate, their weighting was done based on the 

Analytical Hierarchy Model (AHP) and using ArcGIS software. Then the layers were overlapped in 

this software and finally a landslide hazard map of the studied area was prepared. 

 

3. Tests results 

After drawing the landslide hazard zoning map using the AHP method in the study area, it was 

found that the instabilities occurred in this watershed are in good agreement with the prepared map 

(Table 1). 
Table 1. The percentage of landslides that occurred at different levels of hazard in the Oghan watershed 

Very high 

hazard 
High hazard 

Low 

hazard 
Safe 

Degree of 

hazard 

393 151 5 0 Number 

71.7 27.4 0.9 0.0 Percent 

 

 4. Conclusion  

The largest volume of areas with a high hazard of landslides is related to loess deposits. After 

examining the position of the topographic profile A-A′ in the drawn zoning map, it was found that 

the high hazard areas, which are mainly related to loess deposits, are located in valleys with an 

average slope of 6 to 11 degrees and at an altitude level of less than 1100 meters. These conditions 

can be related to the sedimentation mechanism of loess; Because these silty drifts need a bed with a 

gentle slope to be deposited, and on the other hand, according to the available evidence, it seems 



 

 

Iranian Journal of Engineering Geology 

Winter 2024, Vol.16, No.4 

 

119 

 

that the system carrying these sediments was not able to bring them to an altitude level higher than 

1100 meters.  
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