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Landslide Hazard Susceptibility Assessment Based on
A Coupled WOE-CatBoost Model
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School of Public Safety and Emergency Management, Kunming University of Science and

Technology, Kunming 650093, China

Abstract: Xuanwei City is characterized by complex topography and geomorphology, weak
lithology, and frequent landslide occurrences. This study selects 12 evaluation factors,
including topography, climatic hydrology, and geological structure in Xuanwei City, and
applies the Weight of Evidence (WOE) model to obtain the evidential weights of each factor’
s graded states. A coupled WOE-CatBoost model is subsequently developed to derive
landslide susceptibility indices for the study area. SHAP is further employed for global and
local interpretability analyses of landslide-influencing factors. Results demonstrate; (1) The
WOE and WOE-CatBoost models achieve AUC values of 0. 845 5 and 0. 984 6, respectively,
with landslide densities in extremely high susceptibility zones reaching 0. 181 0/km? and
0.297 0/km”*; (2) Elevation, lithology, NDVI, and rainfall are identified as primary
controlling factors for landslide occurrence. The findings confirm that the WOE-CatBoost

model effectively predicts landslide susceptibility, with extremely high and high
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susceptibility zones predominantly distributed in southeastern and northeastern regions,

while low susceptibility areas are concentrated in central and southwestern regions.
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