. . . i ERX RS TR ATE
Frontier of Ecological Environment and Protection Research 50 %58 WA 1.042026 4

YEHA WI|TE USSN): 2630-4740 / (HEFIS): 715GLO12

SR B L X ELPo R R R S U BRI 5T

e FRHEH R
1 3 3b R R A A 4R ) A PR3]
2 WA E b
DOI:10.32629/eep.v9i8.3293

B E] BRLFLLRERRREN T RIS A MEFER R R ELETREARR 3 KRB R
REAAEEE L ALASRG LR EAHRTE K52 RZK(CFHE5EHEEI(LR). LHFGZIES
VM), & R AH(DT)FBPAY 2 M A A LS 5 T BRI S M d BB E RN AR L SR M A A &
A FTREIR R Z20204F AP LA A Rt A2 BT IRIE, AR A W LA R ERFUE R
WFRELFGEFHT; CF-DTHR LMK, 5 E 40.6442, AUCH0.6838; L&6A %@
B 55 CE-DTAER 31202046—7 B 4048 A M f ik Z i 52 E 64 T 3 6 F 15 95%, B 48 T oAt
A, CFBEMEFIERAMEREG T ETAHKX I ERRERAR R ELLTRE,

[RER] BRAMRRE,;, LETRE,;, AR, EFY

RESHES: Peo4 STHEIFRIRAD: A

Study on a Meteorological Early Warning Model for Rainfall-Induced Geological Hazards in a Mountainous
County of Southwestern Hubei
Qi Guo' Qiyu Zheng’
1 Hubei Tianhong Testing Technology Group Co., Ltd
2 Hubei Province Lightning Protection Center

[Abstract] Rainfall is the main external trigger of geological hazards in mountainous areas, and constructing a
meteorological early warning model for rainfall—induced geological hazards is of great significance for regional
disaster prevention and mitigation. Taking a mountainous county in southwestern Hubei Province as the study
area, this study couples the Certainty Factor (CF) method with four machine learning models, namely logistic
regression (LR), support vector machine (SVM), decision tree (DT), and BP neural network, to construct a
potentiality assessment model. Combined with an effective rainfall model, a meteorological early warning system
is established, and retrospective validation is conducted for typical rainfall events during the 2020 flood season.
The results show that curvature, land use type, and slope are the dominant factors controlling the development
of geological hazards. The CF—DT model has the best overall performance, with an accuracy of 0.6442 and an
AUC of 0.6838. After incorporating eftective rainfall grading, the CF—DT model achieves an average hit rate of
95% for more than 40 rainfall—induced geological hazards during June—July 2020, significantly outperforming
the other models. The method coupling CF with machine learning and effective rainfall can effectively support
regional meteorological early warning for rainfall-induced geological hazards.
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