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ABSTRACT

Computer-aided mapping technologies and developments used in improvement of these methods have 

led to the production of higher performing landslide susceptibility maps. In this study, a thorough review 

of the literature about the production of landslide susceptibility maps by using AHP (Analytic Hierarchy 

Process) was made and, also, landslide susceptibility evaluation of Sinop and its surroundings was 

analyzed by AHP. In the evaluation of landslide susceptibility factors such as aspect, lithology, land use, 

curvature, slope, elevation and proximity to the main road, river and structural elements are considered 

to be controlling factors in the landslide process. These factors are turned into grid maps according 

to their weighted values and by handling the values in comparison matrices in different manners, and 

variety of landslide susceptibility maps produced. Analysis of results showed that main controlling factors 

of landslides are the proximity to main road, aspect and lithology. As a result, in terms of landslide 

susceptibility, very low landslide susceptibility is determined in the 10.77%, low landslide susceptibility 

determined in the 10.59%, moderate landslide susceptibility is determined in the 52.64%, high landslide 

susceptibility determined in the 25.66%, very high landslide susceptibility determined in the 0.34%, of 

Sinop and its proximity area. This study reveal that AHP, which has been used increasingly in the last 

years, provides high performance in the study area.
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Table 1. Landslide susceptibility studies in the Last Fifteen Years Prepared with AHP.
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Table 1.  (cont’d.)



 / Research Article

63

Journal of Geological Engineering 39 (2) 2015



Çellek, Bulut, Ersoy

64

Table 2.  The Parameters commonly used in the literature.
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Figure 1. Yearly distribution of 100 studies prepared with 
AHP method.
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Figure 2. Distribution of AHP-related studies for different countries.
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Figure 3. The distribution of the number of parameters for articles.

Figure 4.  Location map of Sinop.
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Table 3. The data types used in the study and their sources.
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Figure 6. The landslide inventory maps of the study area.
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Figure 7. Landslides occurred during the construction of the Blacksea coastal road.
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Figure 8. Landslide photographs from the study area.
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Figure 8. (cont’d.)
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Table 4. Parameter classes and their relations with landslides.
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Table 4.  (cont’d.)



 / Research Article

77

Journal of Geological Engineering 39 (2) 2015

C
Figure 9. A

1
. Lithology parameter A

2
. Lithology map overlapped with landslide polygons, A

3
. Graphical view of lithology 

parameter B
1
. Slope parameter B

2
. Slope map overlapped with landslide polygons, B

3
. Graphical view of the slope 

parameter C
1
. Aspect parameter C

2
. Aspect map overlapped with landslide polygons, C

3
. Graphical view of the aspect 

parameters.
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Figure 9. (cont’d). D
1
. Elevation parameter D

2
. Elevation map overlapped with landslide polygons, D

3
. Graphical view of the 

parameter E
1
. Land use parameter E

2
. Map overlayed with terrain class parameter ranges, E

3
. Graphical view of the 

land use parameter F
1
. Distance to river parameter, F

2
. Distance to river map overlapped with landslide polygons, F

3
. 

Graphical view of distance to river parameter.
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G

Figure 9. (cont’d). G
1
. Distance to highway parameter G

2
. Distance to highway parameter overlapped with landslide polygons, 

G
3
. Graphical view of the distance to highway parameter H

1
. Slope curvature parameter H

2
. lope curvature map 

overlapped with landslide polygons H
3
. Graphical view of the curvature of the slope parameter I

1
. Distance to 

structural elements parameter I
2
. From the structural element superimposed with a landslide polygons parameter I

3
. 

Graphical view of the element parameter.



Çellek, Bulut, Ersoy

80



 / Research Article

81

Journal of Geological Engineering 39 (2) 2015

Table 5.  Data Layers and weight values of the sub-criteria.
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0,16

0,10

YOL 0,20

0,10

0,10

Table 5.  (cont’d.)
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Table 6. Percentage distribution of landslide susceptibility classes.

Figure 10. Landslide susceptibility map of Sinop and its surroundings.
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