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[ Abstract] The loess hilly area is one of the areas with a high incidence of geological disasters, and it is urgent to use appropriate
evaluation factors and training models to conduct research on the susceptibility assessment of geological disasters. Kangdian Town,
Gongyi City, the township hardest hit during the “7 20" extremely heavy rainstorm in Zhengzhou, was taken as the study area.
Based on satellite remote sensing interpretation, field survey, UAV aerial photography and relevant data collection, an evaluation
system covering 13 influencing factors of three main control factors, namely loess interface, human engineering activities and hydro-

dynamic effects, was constructed. CatBoost model, XGBoost model and LightGBM model were used to carry out the evaluation study
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of geological disaster vulnerability. Based on the machine learning model with the best performance, SHAP( shapley additive expla-

nations ) algorithm was used to complete the global interpretation of characteristics and dependency analysis. The results show that

the CatBoost model has higher accuracy than other models ( XGBoost and LightGBM) , and performs the best in AUC ( area under

curve) value, accuracy, precision, recall, F| score, and field validation. The proportion of areas with extremely high, high, medi-

um, low, and extremely low susceptibility is 3. 19% , 1. 40% ,

2.04% , 5.93% , and 87.44% , respectively. The extremely high and

high susceptibility areas are mainly distributed on both sides of gullies with strong human activities, and slope cutting and building are

important causes of geological disasters. The aim of this study is to optimize the modeling approach, investigate the uncertainty and in-

terpretability of the modeling process, explain and analyze the decision-making mechanism of machine learning susceptibility, and pro-

vide scientific basis for geological disaster prevention and control in the loess hilly area of western Henan.
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Fig. 3  Evaluation factor graded area percentage,disaster area percentage ,and information value
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Fig. 4 Zoning map for susceptibility to loess
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Table 3 Statistical table for zoning geological
hazard susceptibility

- Rz A/ [ ¥R B
HFR km? ditb/% Bk /%
Welksh % 95.44  87.44 2 2.35
K%  6.47 5.93 1 1.18
CatBoost g%k  2.22 2.04 1 1.18
Hok  1.53 1.40 0 0
WEH Kk 3.48 3.19 81 95.29
Wik 92.93  85.14 2 2.35
BoH%k  6.75 6.18 0 0
XGBoost M5k 3.66 3.35 4 4.71
mak  2.31 2.11 9 10.59
WSk 3.50 3.21 70 82.35
WAR S % 97.57  89.39 1 1.18
%%  5.19 4.75 5 5.88
LightGBM 5%k  1.95 1.79 1 1.18
Eok 1.46 1.34 4 4.71
WES Kk 2.98 2.73 74 87.06
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Table 4 Performance assessment results

BiEl AUCTH WEMRR/% FS580%/% BRIE/% F, 580/ %

CatBoost  0.984 95.28 95.69 94.76 95.22
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LightGBM  0.983 94.27 96. 04 92.25 94.11
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Fig. 6 Results and field photos of the susceptibility assessment
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Fig. 10 Double-dependence results of distance from buildings and other main influencing factors
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