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Nationwide Landslide Hazard Based on Landslides Induced by 9 Earthquakes in
China and Surrounding Regions from 2005 to 2017

GUAN Xiaoyu, YANG Wentao
(School of Soil and Water Conservation , Beijing Forestry University, Beijing 100083, China)
Abstract: [ Objective] This study aims to comprehensively evaluate and predict landslide hazard across China by
establishing a random forest model, providing scientific evidence and decision-making support for disaster
prevention and mitigation. [ Methods] Based on landslide sample data from nine typical earthquake regions (e.g.,
Wenchuan, Lushan, and Ludian), positive and negative landslide sample points were comprehensively extracted.
Combined with multiple factors such as topography, rainfall, land use, and NDVI, raster standardization
processing and band synthesis techniques were used to establish a random forest model for training and validation.
On this basis, the model was applied to predict landslide hazard nationwide. The model's performance was
evaluated using indicators such as AUC values, and key influencing factors and their mechanisms were analyzed.
[Results] 1) The random forest model demonstrated high prediction performance across multiple earthquake
regions, with AUC values approaching 1, indicating strong applicability and stability of the model. 2) The key
factors influencing landslide hazard were, in order, slope and slope curvature, which played a dominant role in
identifying earthquake-induced landslide hazard. 3) The nationwide landslide hazard prediction results showed that

the model effectively identified high-hazard areas, which were highly consistent with the actual distribution of
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landslides and exhibited distinct regional spatial patterns. [ Conclusion] The random forest model has high

accuracy and stability in landslide hazard assessment. By identifying key influencing factors and revealing their

spatial distribution patterns, this study provides scientific support and reference for future landslide prediction,

regional sustainable development planning, and the formulation of disaster prevention and mitigation strategies.

Keywords: random forest model ; earthquake-induced landslide ; hazard assessment; key influencing factors; AUC value
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Table 2 Grading data of evaluation factors for landslides in the study area

W 7 & b5 3 TR HEE RS W AT i W ARG W
0~0.5 0 0 0~1.5 112 327 2.604
0.5~1.0 14 382 0.414 1.5~3.0 69 284 1.015
1.0~1.5 51 936 1.628 3.0~4.5 21120 0.475
k. 1.5~2.0 49 450 2.696 . 4.5~6.0 11 364 0.350
2.0~2.5 42 554 3.664 6.0~7.5 6180 0.318
2.5~3.0 37 120 3.096 7.5~9.0 3694 0.410
3~3.5 21477 1.488 9.0~10.5 2012 0.434
>3.5 11193 0.194 >10.5 2131 0.320
0~0.5 2831 0.022 —0.2~0 0 0
0.5~1.0 43489 0.797 0~0.2 1262 0.027
1~1.5 103 111 2.975 0.2~0.4 43912 1.064
N 1.5~2.0 68 704 6.310 DV 0.4~0.6 113 083 1.352
2~2.5 9 265 8.000 0.6~0.8 69 738 1.306
2.5~3.0 707 7.289 0.8~1.0 117 0.196
3.0~3.5 5 0.294 1.0~1.2 0 0
>3.5 0 0 >1.2 0 0
0~5 4 447 0.450 0~200 0 0
5~10 12707 0.358 200~400 0 0
10~15 22 068 0.780 400~600 4104 0.156
15~20 34167 1.461 WEEHRET 600~800 29 011 0.415
el /() o
20~25 43386 2.326 it /mm 800~1000 176 791 5.467
25~30 48 008 3.603 1 000~1 200 10 795 0.523
30~35 39061 5.537 1 200~1 400 4993 0.459
=35 24 268 7.897 =1 400 2418 0.150
It 25 643 0.832 AR 183 279 1.967
ARk 28 444 1.041 THE AT 3 3 0.012
% 38 164 1.404 FHY 34 801 0.605
) 41 834 1.319 1R H 1607 0.055
el [E] 30 123 1.007 1 I NZE I 308 0.081
[lif:] 21 289 0.841 s 6871 0.177
[i] 19 681 0.783 i3 1 0 0
[iE]d 22 934 0.748 Kk 476 0.180
0~5 44 067 0.327 EAR SN 4 0.006
5~10 71083 1.383
10~15 52 108 2.152
/0 15~20 31993 2.951
20~25 17 043 3.712
25~30 7 826 4.578
30~35 2790 5.212
>35 1202 6.274
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Fig.6 Nationwide landslide hazard prediction based on models of nine typical earthquake—induced landslides
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