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Figure 1- Geographical location of the studied area and spatial distribution of landslides.
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Figure 2- Old landslides in conglomerate deposits.
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Figure 3- Active landslides in Quaternary sediments in Badamchalug.
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Figure 4- Affective factors maps on landslides in the studied area
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Table 1- Obtained results from combining landslide points with affective factors map on landslide.

Total Landslide Mtp(Believe MTp(Unbelieve .
Factor Class Pixcels Pixcels fL[J)I’SCtiOH) Ej(nction) Mteta(Uncertainty)
OMIm 47765 0 0.000 0.046 0.954
PI-Q 422959 2547 0.001 0.056 0.942
OMsm 86403 664 0.002 0.047 0.951
Qt1 770099 210 0.002 0.047 .0952
Qal 13573 0 0.000 0.045 0.955
Qt2 530160 2726 0.001 0.060 0.939
Js 82053 13921 0.043 0.043 0.914
Mms 67727 5484 0.019 0.045 0.936
E2-E3dt 6456 1121 0.55 0.045 0.900
E6ig 89909 23420 0.075 0.040 .0855
- E5 291726 18243 0.014 0.047 0.939
Lithology E6st 50635 6338 0.030 0.044 0.925
Edig 24816 1155 0.010 0.045 0.944
E6gt 1066 4 0.001 0.045 0954
E6v 169100 14846 0.020 0.045 0.935
OoMI2 36926 23512 0.373 0.039 0.588
di 8163 650 0.017 0.045 0.938
E5v 66960 20860 0.096 0.040 0.863
E5n 2043 0 0.000 0.045 0.955
Edv 378 46 0.029 0.045 0.925
E6hb 93340 28345 0.093 0.039 0.868
E6th 6350 2271 0.118 0.045 0.837
0-50 431347 13226 0.128 0.306 0.567
Distance to 50 - 100 269668 9696 0.151 0.284 0.565
road(meter) 100 -200 372749 17697 0.201 0.285 0.513
> 200 1100852 125699 0.520 0.125 0.355
0-100 199885 29976 0.339 0.210 0.459
Distance to 100 - 200 172880 26432 0.347 0.204 0.449
fault(meter) 200 -500 396323 39361 0.212 0.209 0.579
> 500 1405528 70549 0.102 0.386 0.512
0-20 531141 25424 0.139 0.281 0.580
Distance from 20 - 50 576381 29642 0.150 0.280 0.570
river(meter) 50 - 100 622821 41514 0.197 0.262 0.541
> 200 444273 69738 0.514 0.177 0.309
North 92480 13772 0.208 0.106 0.686
Northeast 168372 22223 0.181 0.104 0.716
East 234137 13506 0.073 0.115 0.813
Southeast 436364 17743 0.050 0.125 0.824
Aspect South 449946 33523 0.096 0.112 0.793
Southwest 368052 39801 0.144 0.101 0.755
West 174227 16294 0.123 0.109 0.769
Northwest 97487 9260 0.125 0.110 0.766
Flat 153551 197 0.002 0.120 0.879
300 > 803311 2140 0.002 0.312 0.686
Average annual 300 - 350 580351 16346 0.018 0.239 0.743
precipitation(mm) 350 - 400 517161 60634 0.083 0.156 0.761
400 - 450 236422 68200 0.253 0.122 0.625
450 - 500 37371 18989 0.644 0170 0.185
0-5 458589 1269 0.006 0. 255 0.739
5-10 407566 2324 0.012 0.245 0743
Slope(%) 10-20 359518 8287 0.049 0.229 0.722
20-40 528433 43362 0.186 0.193 0.621
> 40 420510 111076 0.747 0.078 0.175
1700 > 803311 2140 0.002 0.312 0.686
1700 - 2000 613228 18509 0.018 0.240 0.742
Elevation 2000 -2300 547718 69238 0.083 0.146 0.771
2300 - 2600 187090 64634 0.304 0.124 0.572
> 2600 23369 11797 0.178 0.178 0.229
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Factor Class Pixcels Pixcels function) function) Mteta(Uncertainty)
Poor range 79286 124 0.004 0.149 0.847
Medium 737903 94022 0.395 0.091 0513
range

settlement 31080 105 0.009 0.145 0.846

Irrigation
Landuse farming 262414 7711 0.082 0.156 0.762
Dry 808960 37563 0.132 0.180 0.688

farming
River bed 26145 223 0.023 0.145 0.832
Good range 229508 26570 0.354 0.134 0.512
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Figure 5- Landslides susceptibility zonation map using Dempster-Shafer model in the studied area.
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Table 2- Landslide susceptibility zonation classes area using Dempster-Shafer model.

Landslide (%) Number of pixcels Class (%) Number of pixcels Susceptibility zone
(landslide) (class)
0.75 1251 27.06 588470 Very low
6.20 10319 30.45 662252 low
17.78 29564 20.66 449172 Medium
36.45 60615 14.62 317872 High
38.82 64569 7.21 156850 Very high
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Figure 6- The area under curve of susceptibility zonation map using Dempster-Shafer model in the
studied area.
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Extended Abstract

Introduction and Goal

Middle Mazlaghan Chai watershed located in west of Saveh county. The activity of faults and the
presence of sensitive rocks have created suitable conditions for the occurrence of small and large
landslides. One of the important strategies for reducing losses caused by landslides is avoiding
high-risk and very high-risk areas. For this purpose, it is necessary to prepare a relatively accurate
landslide susceptibility zoning map from among the existing methods. One of the best methods
for landslide zonation is the Dempster-Shafer model. The purpose of this research is
determination of the factors affecting the occurrence of landslide, presentation and evaluation of
the landslide susceptibility zonation map using the Dempster-Shaffer method and area under
curve (AUC), respectively in Middle Mazalaghan Chai.

Materials and Methods

The Middle Mazlaghan Chai watershed, with an area of 21,746 ha, is located in Markazi Province.
Maximum elevation is 2833 m above sea level in the northern heights of the watershed and
minimum elevation is 1399 m at the outlet of the Bivaran River. The average annual temperature
of the study area is 13 °C and the average annual precipitation varies from 246 mm in the south
to 500 mm in the north. The climate of the region is arid and semi-arid. 52% of the soils in the
study area are in the type of entisol and without profile development, and 37% of the vegetation
cover consists of moderate and poor rangeland. Initially, a landslide inventory map was prepared
in environment of geographic information system using fieldworks, aerial photography and
satellite imagery. Then using fieldworks and related research, the most important factors affecting
landslides in the study area, including slope, aspect, elevation, distance to fault, distance to road,
distance from stream, land-use, lithology and precipitation were investigated and determined.
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After preparing the information layers and weighting in the GIS, a landslide susceptibility
zonation map was prepared and classified using Dempster Shafer method. Finally, the efficiency
of the Dempster Shafer method was evaluated using the area under curve (AUC).

Results and Discussion

Fossiliferous limestone units and tuff and lava alternations showed the highest susceptibility to
landslides. The results of this research showed the most landslides occurred more than 100 m
from streams and at distances greater than 200 m from the roads and faults. Slopes more than 40%
are most susceptible to landslides. The northern aspect, elevation more than 2600 m, and
precipitation more than 450 mm also showed the highest susceptibility to landslides in the studied
area. The zoning results showed that about 22% of the study area is located in high and very high
susceptibility zones and approximately 75% of landslides occurred in high and very high
susceptibility zones. The area under the curve of the landslide susceptibility zonation map was
also obtained 0.849.

Conclusion and Suggestions

Accurate identification of landslide locations using GPS device is one of the results obtained from
this research. As a result, the landslide distribution map of 192 landslides was prepared and it was
checked and recorded for the first time in the study area. Among the lithological units,
fossiliferous limestone units and alternations of tuff and lava showed the highest susceptibility to
landslide, and the landslide susceptibility zones are in complete relation to the geological
structures of the region. It is suggested that this model be compared with other models and the
results of this research will be used as basic information for environmental management and
planning.

Keyword: Dempster-Shafer model, effective factors on landslide, landslide susceptibility zonation,
Middle Mazlaghan Chai
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