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Table 1. Weight of factors affecting the landsla@eurrence in Shannon entropy method

factor Class FR Eij Hj Hj(max) |] Vij Vj

0-12 0.479 0.114 0.090

o 12 24 1.103 0.263 0.208
S 24-36 1.637 0.390 1.883 2.322 0.189 0.309 0.158

n 36-48 0.976 0.233 0.184

>48 0.000 0.000 0.000

Flat 0.000 0.000 0.000

North 0.660 0.101 0.097

North East 1.729 0.265 0.254

g East 1.186 0.181 0.174
= South East 0.430 0.066 2.705 3.170 0.147 0.063 0.107

< South 0.128 0.020 0.019

South West 0.293 0.045 0.043

West 1.186 0.181 0.174

North West 0.924 0.141 0.136

- 1,648- 1,998 1.180 0.235 0.102

S 1,998- 2,283 0.207 0.041 0.018
g 2,283- 2,561 1.187 0.236 2121 2.322 0.087 0.103 0.087

i 25612871 1.653 0.329 0.143

>2,8871 0.794 0.158 0.069

S 0-160 1.025 0.235 0.315

o 160340 1.256 0.288 0.404
gf 340540 0.776 0.178 1.608 2.322 0.307 0.250 0.278

2 540-800 1.306 0.299 0.421

> 800 0.000 0.000 0.000

S 0-80 1.031 0.227 0.319

g E 80-200 0.789 0.173 0.244
g2 200-308 1631 0.359 1.603 2.322 0.309 0.505 0.282

.gm 308500 1.097 0.241 0.340

> 500 0.000 0.000 0.000

[ 0-1800 0.794 0.164 0.022

e 18003400 0.658 0.136 0.019
&S 34004500 1120 0.231 2256 2.322 0.028 0.032 0.027

.‘D@S 45006500 1.485 0.306 0.042

> 6500 0.789 0.163 0.022

S 0-180 0.692 0.129 0.020

85 180400 1.059 0.197 0.030
g2 400640 1.182 0.220 2.256 2.322 0.028 0.033 0.030

2 640950 0.807 0.150 0.023

> 950 1.633 0.304 0.046

5 413424 1.044 0.216 0.043

IS 424432 1.081 0.223 0.045
= 432441 1521 0.314 2.225 2322 0.042 0.063 0.040

o 441-450 0.697 0.44 0.029

a >450 0.499 0.103 0.021

Ms 0.000 0.000 0.000

PGCs 0.000 0.000 0.000

Cbt 3.838 0.397 1.525

. Msc 1.485 0.154 0.590

5 Qt2 0.000 0.000 0.000
o Qal 0.000 0.000 2.355 3.907 0.397 0.000 0.256

= Qt 0.000 0.000 0.000

om 1.138 0.118 0.452

Qtl 1.174 0.121 0.467

| 0.000 0.000 0.000

Qf2 0.000 0.000 0.000
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ubmt 0.820 0.085 0.326
sr 0.000 0.000 0.000
di 1.213 0.125 0.482
r 0.000 0.000 0.000
g Rangeland 1.236 0.152 0.554
3 Garden 2.627 0.322 1.177
3 Agricultur 4.290 0.526 1.923
3 griculture
e Dry farming 0.000 0000 427 2585 0448 4445, 0.609
S Rock 0.000 0.000 0.000
-~ water resource 0.000 0.000 0.000
0.100.15 6.795 0.659 0.682
S 0.150.25 2.064 0.200 0.207
a) 0.250.32 0.840 0.081  2.089 2.322 0.100 0.084 0.207
< 0.320.45 0.387 0.037 0.039
> 0.45 0.229 0.022 0.023
.\..abé.o )L'.'S.m Ya/y# oalb) &Lbu.;).&! JS Coluws 9 )l.'.'S.b OVA- )..JUT 039> JS Sl
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Table 2. Area percentage of landslide susceptibility classes generated by Shannon entropy model
Stannon Entrogy (AHP)
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Very low 704 13 732 15
Low 1655 30 1293 25
Moderate 1113 25 1550 30
High 916 17 889 17
Very High 772 15 720 13
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Figure 4. Landslide Sensitivity Zoning Map Using Methods A: AHP B: Shannon Entropy
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Landslide Hazard Mapping Using AHP and Shannon Entropy Models in
Cherikabad of Urmia Watershed
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Abstract

Understanding the factors, conditions of occurrence, and development of landslides inassiesgo

and zoning the risk of its occurrence provides the possibility of achieving methods by which the
dangers and damage caused by landslides can be prevdmeuirpose of this study is to prepare a
landslide risk potential map with AHP and Shannaoimagry models in the Cherikabad watershed of
Urmia. Initially, ninety-five landslide points were recorded using GPS through field visits and
Google EarthLayers of mean annual rainfall, slope degree, slope Aspect, elevation classes, land use,
Lithology, distance to River, distance to road, distance to fault, distance to village, and normalized
index of vegetation difference (NDVI) As factors affecting the occurrence of landslides in the basin
were selected and maps of these layers were prepared in thevBtSment and digitizedifter
combining the layers of factors affecting the occurrence of landslide, the landslide risk potential map
was prepared for two models of Analytic hierarchy process (AHP) and Shannon entropy. The results
of preparing risk mapssing the Areas Under the Receiver Operating Characteristic Curve with the
area below the 99% significance curve showed that both models have good performance in
evaluation. Shannon entropy model with 87.9% AUC and very good performance compared to AHP
model with 70.6% AUC and a good performance class, has a higher accuracy in preparing the maps
According to Shannon's entropy model, 32% of the basin is located in high and vergkighsses,

which should be considered by the relevant authorities tteimgnt relief measures.
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