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Random Forest Evaluation of Geological Hazard Susceptibility
Considering Buffer Range and Negative Sample Optimization

LIU Shao-ze', CUI Mei-juan', FU Xiao-yi’, TANG Zong-yuan’ "
(1. Huaxin College of Hebei GEO University, Shijiazhuang 050000, China;
2. Hebei State-controlled Mining Development Investment Co. , Ltd. , Shijiazhuang 050000, China;
3. Geological Survey and Research Institute, Hebei GEO University, Shijiazhuang 050000, China)

[ Abstract] In order to improve the accuracy of geological hazard susceptibility assessment, Fuyang District in Hangzhou, Zhejiang
Province was taken as the research area and a random forest method was proposed for evaluating geological hazard susceptibility, con-
sidering buffer zone optimization strategies. Firstly, nine evaluation factors were selected: normalized difference vegetation index, dis-
tance to roads, distance to faults, rainfall during the flood season, slope, aspect, ruggedness, distance to water systems, and litholo-
gy. Multicollinearity analysis was conducted to ensure the independence of the factors. Secondly, buffer zones of 0.5 km, 1 km, 1.5
km, and 2 km were constructed. Negative sample points were generated using random sampling to avoid cross-contamination between
positive and negative samples, enhance sample representativeness, and improve the model’s discrimination capability. An additional set
of random sampling points without buffer zones was also established for comparison. The random forest algorithm was then used to train
and test the geological hazard susceptibility model. Results indicated that the buffer zone optimization strategy significantly improved the
model’s predictive accuracy and that there was an optimal boundary for the buffer zone. The model’s AUC (area under curve) value was
highest at 0. 815 for the 1 km buffer zone, indicating that negative samples collected within this buffer zone could more accurately dis-
tinguish geological hazard characteristics. Finally, based on the susceptibility evaluation results of the optimal buffer zone and the ran-
dom forest model, high susceptibility areas were mainly concentrated in the mountainous regions in the northwest and southeast. The

frequency ratio increased with the susceptibility level, validating the scientific validity of this method. This approach can provide a ba-

WFE HEA . 202407-12 &IT R 2024-10-29

EEMA . Wty FRHA 34 (D2022403027 )

F—1EE . XIFE(1989—) B DU b A R Wit gEm, BIF5E D ] 77 A A b9 % . E-mail ; qiu_la_si@ 163. com,
CEEMEE . SRR (1990—) B U WA SR W PR, ST 5 1] A MR AR HBBTK F . E-mail : t_izzy @ sina. com,

¥ FE M HE . www. stae. com. cn



2025,25(15)

KB A L O % G v DX TRl 5 SRR AR AR B BE L AR BRI ST R 5 5 S P 6221

sis for geological hazard prevention and control in Fuyang District.
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Table 2 Multicollinearity analysis of geological hazard

susceptibility assessment factors
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