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Formation sensitivity of landslide dam based on
geomorphic characteristics
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Abstract: Landslide dams formed by unstable slope usually blocks the river,and later fail to trigger huge
floods threatening the downstream residents’ lives and properties. In order to improve the ability of active
disaster reduction and prevention,it is urgent to construct a method to quickly predict and judge the ability
of landslide to build dams. This paper firstly extracts the geomorphic characteristic parameters of 70 typical
landslides based on literature reading and remote sensing,including 50 damming landslides. The five pa-
rameters (landslide volume, area, relief, length and river width) are determined by K-S test and M-W U
test,and the Boruta algorithm is used to determine the factor importance. Then, the Bayes discriminance
method and logistic regression method are used to build a prediction model of the landslide dam,in which
the accuracy exceeds 90%. The threshold equation combined with H and L /W, is determined by using fac-
tors with high importance and significant differences and the ratio method in order to carry out a rapid
judgment of landslide dams formation. The statistic analysis of the landslide geomorphic characteristics of
different triggering factors and the prediction result of V-W, empirical formula determine the relationship

between landslide dams formation and triggering factors, providing technical support for the further con-
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struction of prediction models for the formation of landslide dams with different inducements.

Key words: landslide dam; geomorphic characteristic; Bayes discriminant method; logistic regression;

threshold equation
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Fig. 1 Schematic diagram of geomorphic characteristics
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Table 2 Geomorphic characteristics parameters of damming landslide

w5 BER A/m’ V/10'm®  H/m L/m H/L S/ W/m W,/m PR R

1 = 55 667 31 119 373 0.319 22.5 311 273

2 & X, 34 954 16 102 287 0. 355 24.0 116 33

3 = 61 590 35 263 574 0. 458 29. 8 349 92

4 =040 149 377 114 346 608 0.569 41. 8 518 24

5 & X, 38 910 19 117 307 0. 381 29.7 228 47

6 &K 83 997 53 294 1046 0. 281 15.7 144 145

7 = 324 744 320 429 1523 0.282 27.3 450 173

8 & X, 25 192 11 106 352 0.301 2.5 105 184

9 = 329 953 327 597 807 0. 740 32.2 556 69

10 = 366 400 376 500 919 0. 544 24.6 810 188

11 BM 2487075 4824 621 1990 0.312 24.7 2 782 16

12 = 6109 2 36 116 0.310 4.5 109 20

13 = 61 870 35 53 193 0.275 1.7 438 102

14 & 204 452 173 318 1428 0.223 26. 4 322 16 Chen 217
15 = 41 3071 441 331 917 0.361 24.7 1290 265

16 = 8 576 3 60 97 0.619 12.3 131 24

17 = 87 926 56 289 308 0.938 33.4 280 26

18 = 47 884 25 140 678 0. 206 15.1 88 28

19 = 58 936 33 161 539 0.299 30. 4 137 26

20 Wz 26 267 11 197 270 0.730 17.4 165 46

21 4355 76 233 16 261 419 0.623 28.6 290 5

22 = 20 603 8 193 379 0.509 26.5 267 52

23 =040 92 679 60 181 451 0. 401 32.1 400 16

24 W 6045 884 15 749 822 2 046 0. 402 24.9 1663 194

25 WRE 1982762 3 567 505 1212 0.417 21.9 1268 38

26 I T 165 621 131 406 937 0.433 27.5 205 179

27 [£355] 61 081 35 121 398 0. 304 27.7 113 17
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29 HE 1490 909 2 440 835 1200 0. 696 27 130 611. i S gt
30 HRE 3730000 115 900 1567 3400 0.461 29 1500 170 Vo 23]
31 [ 355] 520 000 1542 300 1205 0. 249 25 445 65 g — 2 )
32 % 355] 1954 688 3500 850 1413 0. 602 57.5 560 112 Vo 12
33 Wz 255 770 350 250 472 0.530 36 308 160

34 Wiz 182 000 468 562 880 0.639 48 400 172 o
35 F&FG 1400 000 9 500 1000 1500 0. 667 60 1150 200

36 43551 251 880 424 430 770 0.558 65 432 150

37 FF 1075000 2 500 190 725 0. 262 15 1300 90 Iy g L1
38 HWRE 1504 264 2 110 552 1317 0.419 35 980 156 Jo 44
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Fig. 2 Statistical distribution diagram of geomorphic characteristics parameters in damming landslides
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Table 3 Bayes linear discriminace coefficient
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A+
0 1 0 1 0 1
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Table 7 Geomorphic characteristics parameters of landslide
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Fig.5 Statistical analysis of H and L /W,
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