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Abstract: The susceptibility evaluation of geological disasters is an indispensable part of disaster prevention
and mitigation. It is of great significance to select effective evaluation methods and models for the
susceptibility evaluation of geological disasters. This paper takes the slope geological disasters (collapse and
landslide) in Wuhan city as the research object, selects 9 evaluation factors such as slope, slope direction,
elevation, engineering geological rock group and vegetation coverage, and uses the information method (IV),

the determination coefficient method (CF) and the random forest model (RF) to evaluate the susceptibility of
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geological disasters, and then uses the receiver operating characteristic curve (ROC) to test the accuracy of the
evaluation model and compare the evaluation results of the three models. The results show that: (1) The three
models can correctly reflect the development characteristics of slope geological disasters in the study area.
The high-prone areas and extremely high-prone areas are concentrated in the mountainous areas in the
northern, central and western parts of the study area and the eroded accumulation hilly areas formed by river
denudation and leveling. The low-prone areas account for the vast majority and are mainly distributed in the
plain areas around the banks and lakes of the Yangtze River and most of the low-mountain plain areas.
(2) The AUC area of the three models from high to low is IV > CF > RF. The zoning results obtained by the
IV and CF models have high similarity, and the disaster point density of the extremely high-prone areas of the
two models is higher than that of the RF model. (3) Slope, elevation, engineering geological rock group and
slope structure type are the most important factors in the evaluation system, indicating that the development
factors of slope geological disasters in the study area are mainly related to topography and lithology.

Key words: susceptibility evaluation of slope geological disasters; evaluation factor; information quantity

method; determination of coefficient method; random forest; Wuhan city
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Fig. 4 Statistical chart of evaluation factor classification in the study area

T GIS V&, EFER R h.om@EgEsh hh X, @ kK, &S &KX, X T RF
X, %4 44X : <800 m, [800 m, 1600 m) . %I, T & IHESEAE K F S, LIIA 99 bk FE
[1600 m, 3000 m), =3000 m. ZEitAYHK  sCATOHEE 500 m Z2ibIX, 5] ArcGIS 45
F AL B X B A B, 5 I AE<800 m,  BRINEE, TEMF S DX FHEERR 22 vh X I 5 15 B A
[800 m, 1600 m)ZEnpIX [H] I, K2 S 4 fde,  BUTPMES R s k X7 & i 2 95 % & S
B4 5k 0.018 > /km® Fl 0.031 /km? (14 31, BEHCAY X, 6 X0 b g gt ifn ) T 2L AR

Kl 4i, £ 2),

4 Ty KAV 45 RS Rk

4.1 HRMETFMER

Ji% 30 m x 30 m [F]HE A 0 T BIEE LRI R U,
KT R B ZR T H ML B (H) 99 Ab) Y
AR AR o AR K U 0 R, K
F RN 1R, I P BEATLI AR A 7 X 9 A
FARR T AR AREAR SR 7 ¢ 3 (19 LBl 20 I

RGP AR (15 2), 8 2 F 9 ANPRHY R ROl 4 . b U1 2R 4 7 70%, 3 4
FEBR PG )0 15 B AR BRI IEST  30%. ZJ5 R F S48 R XT AR EA T 24000
HOPR, IR R IR RIS U T NSy ARRIERIE. AnlE| sa R, AEAL R AR L H 1k
P BIWEIEIX 5y AR B ), AR 2RI Sk, 21 80 I, IR 22 IR, 2 Jm Bl DR SR 50 H 1 ik
T XG0 4 ATy RAIESFR XA AR & IX . 28 TRGE, FIBOE R R & H 2 100 LR &



FA1EH LV R BT SRR RO T T B R T R LT —— AR A 193

®2 HRRIEMNEFIRFEITR

Table 2 Statistical table of evaluation factor classification in the study area

gl fEg TR KELFEE FER MiERE

IR RS WERR een) wies sees TR 000 v oF
1 <50 22 227 84.6 7253.74 0.003 -1317  -0.722
2 [5°,10°) 34 35.1 9.8 837.62 0.041 1277 0.737
e o oo
3 [10°, 18°) 32 33.0 3.6 307.50 0.098 2187  0.901
4 =18° 11 113 2.0 170.28 0.065 1742 0.839
1 i 0 0.0 11.4 973.50 0.000 0.000  —1.000
2 pi 20 202 10.6 910.76 0.022 0.642  0.479
3 K 7 7.1 11.9 1020.33 0.007 -0.521  —0.409
4 FRE) 7 7.1 12.0 1028.66 0.007 -0.529  —0.409
I 1) 5 3] 13 13.1 11.2 956.93 0.014 0.162  0.151
6 [l 16 16.2 11.6 998.08 0.016 0328  0.283
7 (] 12 12.1 12.0 1030.02 0.012 0.008  0.008
8 k] 11 11.1 11.1 949.95 0.012 0.002 0.002
9 B[4 13 13.1 8.2 700.92 0.019 0.473 0.382
1 <25m 26 26.5 73.0 6253.01 0.004 -1.013 —0.619
2 [25,50 m) 26 26.5 17.7 1514.32 0.017 0.404  0.363
B 3 [50, 100 m) 35 34.7 5.8 494.67 0.069 1789 0.849
4 [100 m, 200 m) 8 8.2 2.1 182.12 0.044 1362 0.758
5 =200 m 4 4.1 1.5 125.03 0.032 1.006  0.663
1 IRAE IR G 10 10.1 1.7 148.13 0.068 1.765 0.846
2 FORERAE BT A 17 17.2 11.1 953.82 0.018 0.435 0.387
TR 3 miﬁﬂzmmﬁﬂﬂds 44 44.4 84.7 7260.18 0.006 -0.646  —0.446
4 AR AR IR R 2 2.0 0.3 28.41 0.070 1.797 0.853
5 IR A AR 21 21.2 1.4 121.67 0.173 2.703 0.947
6 RIS TR 5 5.1 0.7 56.93 0.088 2.038 0.884
1 <10 3 2.1 42 358.86 0.006 -0.693  —0.491
—— 2 [10%, 30%) 22 22.1 14.1 1206.20 0.017 0.449 0372
3 [30%, 60%) 64 66.3 61.3 5253.17 0.012 0.078  0.084
4 =60 10 9.5 20.4 1750.92 0.005 -0.764  —0.530
1 I [y 352 9 9.2 6.8 580.35 0.016 0302  0.294
2 MR 10 10.2 5.3 455.20 0.022 0.655 0.505
R K 3 ﬁfl‘ﬁliﬁ 9 9.2 13.0 1118.09 0.008 -0.346  —0.266
4 AR 5 5.1 5.3 452.99 0.011 -0.038 0.003
5 ¥ 10 9.2 49 420.42 0.021 0.630 0.492
6 VG 56 57.1 64.7 5542.11 0.01 -0.125  —0.081
1 <300 m 8 8.1 0.2 16.27 0.492 3.701 0.989
— 2 [300 m, 600 m) 19 19.2 0.2 16.21 1.172 4.564 1.000
3 [600 m, 1200 m) 19 19.2 0.4 30.79 0.617 3.871 0.993
4 =1200m 53 53.5 99.3 8505.89 0.006 -0.618 —0.431
1 <500 m 23 232 6.6 561.31 0.041 1266  0.726
o 2 [500 m, 1000 m) 11 11.1 5.7 491.94 0.022 0.660  0.489
3 [1000 m, 2000 m) 10 10.1 9.9 847.04 0.012 0.022  0.022
4 =2000 m 55 55.6 77.8 6668.86 0.008 -0.337  —0.289
1 <800 m 10 10.1 6.5 555.68 0.018 0.443 0.362
— 2 [800m, 16000 m) 16 16.2 6.1 521.81 0.031 0976  0.631
3 [1600m,3000m) 5 5.1 9.3 794.83 0.006 -0.608  —0.458
4 =3000 m 68 68.7 78.2 6696.83 0.010 -0.129  —0.122
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Table 3 Statistical index table of the RF model
GiitHE%L TF FP FN N TG i) PENEI: F143%K
I Z4E 64 1 0 73 0.993 0.985 1 0.99
XA 32 3 3 22 0.900 0.914 0.914 0.91
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Fig. 6 Geological hazard susceptibility zoning map of the study area
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Table 4 Statistical table of geological hazard susceptibility in the study area

KFRAEL A3 XTE AR (km?) IF pU B (4 /km?)
v CF RF v CF RF v CF RF
k5 KX 32 24 36 7612.492 7118.936 7216.09 0.004 0.003 0.005
o KX 27 20 17 638.306 795.05 850.30 0.042 0.025 0.020
Fo R IX 19 33 24 224.471 562.309 373.58 0.085 0.059 0.064
Wi 5y K IX 21 22 22 93.881 92.854 129.17 0.224 0.237 0.170
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