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Prediction of the disaster area of loess landslide based on least
square support vector machine optimized by bat algorithm
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2. School of Architecture and Engineering, Huanghuat University, Zhumadian ,Henan 463000, China; 3. College
of Geology and Environment, Xi’ an University of Science and Technology, Xi’ an, Shaanxi 710054, China)

Abstract: The prediction of landslide disaster area has always been one of the difficulties in landslide
research. The loess landslides in South Jingyang plateau were chosen to establish model of disaster area
prediction, by electing height, volume, source area length and width of landslide as the influencing factors,
which based on the bat algorithm to optimize calculation for least squares support vector machine in the
regularization parameters (y and ¢, ). In the meantime, they are compared with mutiple linear regression
model. The result shows that the model has better prediction accuracy and effect. It can be used as the basis
for disaster prevention and reduction in the area.
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Table 1 Data of partial landslides characteristics

FoomE BV WIERUKT R XK gl ah R e AR
5 O H/m o x10°m® KEL/m FEE W/m BEgg L/m EE W/m
1 56.1 247.5 33.8 450.0 117.4 213.3
2 57.2 496 60. 5 68.3 107.5 9.8

7 859  83.0 80. 5 140. 0 144. 4 150. 4

8 49.0 17.0 15.3 167. 0 61.0 192.3
26 84.4  100.0 35.0 126.0 150. 0 80.0
27 59.5  171.0 66.3 190. 5 210.9 220. 4
28 62.4 308.7 59.7 201.7 169.2 243.5
31 70.4 1236.0 90. 1 497.7 368. 8 514.2
39 61.3  559.0 272.0 43.8 298. 6 288. 6
44 58.0  463.0 24.0 198.0 185.0 227.0
45 60.5 436.0 31.5 321.0 283.2 326.0
46 55.3  415.0 25.7 204. 1 145.6 272.0
47 60.0 148.0 21.2 220.0 188.9 264. 4
55 67.4 1128.0 580.7 25.8 241.6 692. 1
56 128.0 1100.0 57.0 138.0 300. 0 150.0
57 120.0  82.5 96. 0 101.0 170. 0 110.0
58 105.0  250.0 57.0 93.0 200. 0 100. 0
59 60.0 621.0 37.6 166. 0 243.0 190. 0
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Fig.1 Schematic diagram of characteristic data of

influencing factor
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Fig.2 Schematic diagram of data of No. 31 landslide
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Fig.3 Calculating flow chart of the BA-LSSVM method
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Fig.4 Comparison graph of predicted and true values
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Table 2 The predicted values and errors of test samples

s ZIu& M mA BA-LSSVM

s gl #/m — T— .
A/ m FXF IR 2 BOE/m xR 2
55 180 126.10  42.75% 155.58 13.57%
56 I Ji) 300 316.55  5.23%  292.21 2.60%
57 s 170 218.34 22.14%  203.93 19.96%
58 JisR= 200 180.80 10.62%  194.31 2.85%
59 243 237.42  2.35% 219.31  9.75%
RMSE 0.1915 0.117 7
MAPE 16. 62% 9.74%
MSPE 0.085 6 0.052 6
55 50 57.85 13.57%  54.59  9.18%
56 o] 150 176.71  15.12% 147.08 1.94%
57 e 110 110. 54 0.49% 110.94  0.86%
58 L 100 107. 44 6.92% 109. 65 9. 65%
59 190 184. 07 3.22% 199. 81 5.16%
RMSE 0.1122 0. 064 6
MAPE 7.86% 5.36%
MSPE 0.050 2 0.028 9
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