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Abstract: Traditional information value models for evaluating geological hazard susceptibility typically involve simply
summing the information values of various evaluation factors, without considering the differences in weight among these
factors. This can affect the scientific rigor and rationality of susceptibility zoning to some extent. To address this issue, this
paper takes Shidian County of Yunnan Province as an example and introduces the random forest model to calculate the weights
of each evaluation factor. After constructing an appropriate evaluation index system, the information value and weight of each
factor are calculated individually, followed by a weighted summation. According to the equal interval classification method, the
study area is then divided into four susceptibility levels--extremely high, high, medium, and low. To verify the accuracy of the
model, the latest geological hazard hidden points identified through detailed investigations and risk assessments over the past 3
a were overlaid with the susceptibility zones. The accuracy was analyzed through hazard point density analysis and ROC curve
comparison. Based on the comparison of research results, after introducing the random forest weighting, the density of
extremely high-risk hidden hazard points increased from 1.754 to 1.926, and the AUC value improved from 0.809 to 0.847. The
research results indicate that introducing random forest for weighting in a single information quantity model can effectively
reflects the weight differences among factors, enhancing the precision of geological disaster susceptibility zoning. This method
shows higher accuracy in practical applications.
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Fig. 1 Schematic diagram of engineering geological conditions
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Table 3 Aera and proportion of geological hazard points in
each evaluation zone using the information value model

BUB AR XA RS X R

B RAEI s fkm? 1% 1% W
e i85 5 K IX. 108 703.01 61.36 34.99 1.754
=5 K IX 36 634.70 20.45 31.59 0.647
5k IX 25 465.71 14.20 23.18 0.613
K IX. 7 205.59 3.98 10.23 0.389
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Table 4 Aera and proportion of geological hazard points in
each evaluation zone using the random forest weighted
information value model
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Wi 5 K IX. 112 663.63 63.64 33.03 1.926
o KX 40 668.09 2273 33.25 0.683
5 EX 23 42831 13.07 21.32 0.613
k5 Kk X 1 248.98 0.57 12.39 0.046

DX 110 ¢ T e 2 B (e B o L/ 5 ek o IXC i AR

L) N 1.754, BENLARARIAL (R B AL Y A B i 2 A
DX i R 1.926, Jim 2 SR M T R 9 XU 119
FHERT 15

43 FEERLR

R T k20 LR T 3 v R SR,
A 38 4 2 3 RRE il 2k (ROC) e AG: 6 45 T 147 &85 SR A
KiEE

ROC {4k, Bl FRAE “ MUB M h 487 5 3238 FRAE
MZk” . BT HAZIG R SRR, Geas Bt 734 7
R e S U Y DG AR, HL SIS B B, R Bk
N FH T 4 5K Ty kAR . ROC T4 AUC 1
(HRERTR Ao TR AR, I A 10000 2 SR v

{5 B BRI BE AL AR AU B AR 5 &
PEPESY B9 ROC HZR R 5 B .

1.0y
0.8}
06}
b
=
= 04l
02| ,
% E B AUC=0.809
L7 —— BENLERFRIRAL 4UC=0.847
0 0.2 0.4 0.6 0.8 1.0
1St
B 5 magsEEiEN ROC HEE

Fig.5 ROC curve of susceptibility evaluation in Shidian County
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