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Evaluation of landslide susceptibility degree based on catastrophe theory
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Abstract: Evaluation and prediction of landslide susceptibility degree are the primary task of landslide disaster prevention. Therefore,
evaluation of landslide susceptibility degree is very important in a scientific and reasonable method. According to the special
geological conditions of the dam site of Yansangshu hydropower station, the nine influencing factors are selected, including
weathering degree, slope and so on. And then landslide susceptibility classification standards are established; the landslide
susceptibility rank is divided into mild, moderate, severe and extremely severe. Catastrophe theory is used to evaluate the landslide
susceptibility degree; and a new comprehensive evaluation model of landslide susceptibility is proposed. Landslide susceptibility
degree evaluation method based on catastrophe theory considers the correlation between every evaluation index; in which the internal
mechanism of landslide system is described truly. The results of cases studies show that this proposed method has higher accuracy
and good application to landslide prevention.
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Fig.2 Formation distribution map of Yansangshu area
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Table 2 Evaluation indices of landslide in study area
WS Dy D, Ds/m Dy/(°) Ds/ % Ds/(° ) D;/m Dg/ (10° m’) Do /%
1 SR WA T lilis 80 225 90 7 32 50.0 0.0
2 ES)NAa [DEP S es] <0 167 50 10 29 3.3 0.0
3 $5R AL Tl Je s 15 193 60 37 268 16.6 4.0
4 g5 A4k Tl Je s 225 226 70 40 389 1.0 0.0
5 SRR Tl Jesos <0 185 80 12 708 204.0 2.7
6 55-R X1 [DEP S es] <0 276 70 37 122 26.2 38.0
7 955 AL Tl Je s 327 273 80 43 430 11.5 10.0
8 $5R AL Tl Je s 1527 290 70 34 185 30.1 23.0
9 $5R AL Tl Je s 800 308 70 30 435 1.6 11.5
10 ES)NAa s Je s <0 295 90 40 285 2.9 17.5
11 Evied en (2R 1950 250 50 11 120 94.6 0.0
12 954k Tl Je s 713 227 90 30 1004 173.3 3.2
13 SR [DEP e <0 230 80 3 26 256.0 0.0
14 SR, Tl Je s 294 67 30 23 196 210.0 0.0
15 SRR Yo (RN 125 10 90 15 61 3.0 0.0
16 Uk s Je s <0 180 70 11 25 166.0 0.0
17 55 R AL il 107 44 90 30 65 12 0.0
18 ES)NEA s <0 42 40 25 115 5.0 0.0
19 ES)NAa [DEP S es] <0 10 90 15 331 82.8 3.8
20 4k il 200 38 90 27 132 9.6 9.9
21 55 R4k s Je s 347 75 90 22 137 35.1 0.0
22 $5 AL il <0 130 60 39 40 0.7 0.0
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Table 3 Standardized values of qualitative indices
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Table 5 Catastrophe model of landslide susceptibility assessment
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Table 6 Classification standard of landslide susceptibility degree in study area
fa kS
VEFERR
e R ik TR Bk
YAk RALFREE Dy WUR1E(0~0.25) 55 R1£(0.25~0.50) R RAK(0.50~0.75) 42 A1K(0.75~1.00)
WEAE Dy T #(0~0.25) T A (0.25~0.50) A AT (0.50~0.75)  HAH . FARUA0.75~1.00)
WARBIWTZEE B D3/ m 500~2 000 100~500 0~100 <0
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WE iR Dyl ()
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MW % 5% Ds/ % 75~100 50~75 25~50 0~25
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Table 7 Evaluation results of landslide susceptibility
degree in study area

W FEARGE ARG IR A4 R
1 0.573 s R
2 0.551 s R
3 0.853 s R
4 0.569 s R
5 0.874 s R
6 0.901 R W
7 0.882 s R
8 0.885 s R
9 0.864 s R
10 0.870 s R
11 0.536 B B
12 0.875 s R
13 0.568 s B
14 0.609 s R
15 0.540 B B
16 0.580 s B
17 0.537 R B
18 0.551 s R
19 0.846 s R
20 0.844 R s
21 0.579 s R
22 0.530 R B
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