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Abstract: Airborne LiDAR (light detection and ranging) data are effective for geological hazard risk
assessment in vegetation-covered areas because vegetation information can be removed and thus pro-
vide true surface morphology. Huoshanzhang in Shanwei, Guangdong Province is a steep and densely
vegetated area that is prone to landslides, collapses, and mudslides. This study adopted high-resolution

LiDAR data to generate high-precision DEM data and extract terrain factors such as slope, aspect, cur-
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vature, undulation, roughness, and mountain shadows, combined with remote sensing images of GF-1

satellite, identified a total of 44 landslides/collapses. Among them, three low-probability landslides/

collapses were removed based on the variable dimensional and fractal model, the determined weight of

each terrain factor, and the confirmed probability of each interpreted landslide/collapse. The area was

divided into 6 sub-regions according to the characteristics of the valleys and the geological hazard risk

assessment of each sub-region was conducted based on the terrain characteristics, landslide/collapse

density and volume, and human activities. The results indicate that high-precision terrain factors gener-

ated from LiDAR data of vegetation impacts eliminated are an effective source for geological hazard in-

terpretation in vegetation-covered areas.
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results of Huoshanzhang
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Table 3  Statistics of landslide/collapse terrain factor data interpretation

e T AH/m? i fE/m HLBE R WeRE/(°) erm/(°) AR /m S
1 1796.6 165. 078 1.389 33.825 176. 854 1. 156 -1.180
2 5172.8 302. 131 1.403 39.419 215.535 1.235 -0. 831
3 11 276. 3 380. 271 1. 445 41. 096 191. 967 1.323 -0.874
4 10 038. 7 269. 649 1.281 34.318 134.014 1. 001 -1. 404
5 2424.8 242.719 1.233 31.863 109. 624 0.917 -3.013
6 4059.7 209. 941 1.313 36.214 169. 199 1.090 -0. 801
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Y T AH/m? i FE/m FLRE B /(0) Wi /(°) AR /m S
7 6789.5 195. 534 1.309 35.911 148. 816 1. 068 -0.427
8 13767.3 474.530 1.252 33.020 158. 081 0.951 -0. 625
9 8614.6 488.322 1.278 35.405 161. 956 1. 009 -1.348
10 5804.4 480. 782 1.257 32.962 155.277 0.956 -2.234
11 4233.4 506. 081 1.390 39.355 193. 870 1. 251 =2.465
12 8365.7 377. 493 1.229 31.751 169. 278 0. 892 -0. 669
13 5478.2 375.267 1.288 35.359 199. 340 1. 029 -1.047
14 2837.2 289. 671 1.309 36.761 126. 268 1. 081 =2.952
15 8934.0 276. 487 1.294 34.466 199. 320 1.028 -0. 281
16 827.8 264. 755 1.353 38.145 112. 461 1. 165 -2.511
17 6 666. 5 232.047 1.311 36.372 154. 994 1. 081 -1.558
18 9002. 4 192. 125 1.269 33.601 175.730 0.992 -0. 939
19 5558.7 300. 112 1.364 39.790 184. 420 1.192 -2.773
20 3329.6 299. 058 1.396 38.506 160. 115 1.233 1.672
21 3869.9 310. 720 1.280 35. 836 180. 354 1.014 -0. 809
22 2143.3 485.617 1.270 33.637 107. 859 0.971 0.892
23 742.5 411.712 1.372 39.524 105. 274 1.192 1.403
24 1898.8 425.953 1.301 36. 166 121. 011 1. 065 -2.180
25 917.3 418. 581 1.385 38.354 159. 043 1.201 -1.369
26 3745.1 372.963 1.317 36. 526 136. 675 1. 085 -0. 622
27 6279.1 336.912 1.366 38. 082 124. 035 1. 161 0. 506
28 1393.9 238. 855 1.291 37.386 99. 036 1. 053 -1.938
29 3023.3 200. 946 1.321 37.403 133. 111 1.124 -1.214
30 943. 4 167. 035 1.393 37.614 168. 723 1.198 4. 068
31 830.3 122.227 1.297 33.517 94. 960 1.039 -1.967
32 4555.8 241.302 1.286 34.048 99. 728 1.015 0.391
33 963.7 146. 869 1.386 37. 664 96. 366 1.209 -2.032
34 723.5 150. 781 1.453 42.386 88.370 1.354 -4.879
35 1042.0 211.757 1.420 41. 940 143.723 1.312 -2.946
36 1005.0 187.916 1.359 38. 440 140. 788 1.173 -1.971
37 709.3 188. 004 1.326 34.557 102. 875 1. 100 -3.227
38 1261.5 145.953 1.393 40. 650 159. 761 1.272 -2.980
39 692.0 154. 350 1.361 38. 181 202. 989 1. 167 -5.911
40 578.6 111.008 1.224 26. 287 98. 191 0. 806 =6. 111
41 1594.1 98.573 1.216 28.222 253.349 0. 831 -1.357
42 24 449.7 148. 573 1.290 33.148 163. 049 0.996 0.079
43 3208.2 99.376 1.174 25. 650 172.209 0.724 -1.729
44 1655.4 414. 005 1.268 32.698 139. 867 0.971 -1.461
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Table 4 Fractal results of terrain factors and weight allocation
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Table 5 Display status and confirmation probability of deciphered landslides/collapses on various factor images

L Wom o Ww gk RE RBUE LRI BRI SAER%
5,7,11,13~16,22,28~29,

32,37,40,43~44 ! ! ! ! ! ! 100
17~19 1 1 1 1 0 1 1 94
24,30,38,39 1 0 1 1 1 1 1 92
12 1 1 0 1 1 1 1 86
6,42 0 1 1 1 0 1 1 84
4 1 1 0 1 0 1 1 80
41 1 0 1 1 1 0 1 72
1,3,20,26,27,31,35 1 1 1 1 1 1 0 70
2 1 1 1 1 0 1 0 64
8,33,34 0 0 0 1 0 1 1 62
9 1 0 1 1 0 1 0 56
23 1 1 0 1 1 1 0 56
36 1 1 0 1 0 1 0 50
10,21 1 1 0 0 0 1 0 38
21 1 1 0 0 0 1 0 38
25 0 0 1 1 1 0 0 32
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Fig. 7 Geological hazard risk assessment of

6 subzones within the Huoshanzhang
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