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Tab. 3 Influencing factors categories of landslide
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Resources, Environment and Ecology in Three Gorges Area

Landslide Susceptibility Mapping in Hilly and Gentle Slope Region Based on

Interpretable Machine Learning

ZHANG Hong'?, GU Qingyu'?, SUN Chengbin’, SUN Deliang'?., MI Changlin‘, ZHANG Fengtai’
(1. School of Geography and Tourism, Chongqing Normal University, Chongqing Normal University, Chongqing 401331
2. Key Laboratory of GIS Application in Chongqing University, Chongqing 401331
3. Linyi Highway Development Center Junan County Center, Linyi Shandong 276000 ;
4. Linyi Natural Resources Development Service Center, Linyi, Shandong 276000 ;
5. School of Management, Chongqing University of Technology, Chongqing 400054, China)

Abstract: [ Purposes ]An interpretable model based on random forest and factor importance, PDP and LIME was proposed to give
global and local explanations for landslide susceptibility zoning, in order to provide theoretical basis for landslide disaster prevention
and management and urban planning in Jiangjin district. [Methods]A 30 m X 30 m grid spatial database is established based on 899
historical landslide sites in Jiangjin district with 21 factors including topography, geomorphology, geological structure,
meteorological and hydrological conditions, environmental conditions and human activities, and selected 8990 non-landslide points,
landslide and non-landslide sample points into the random forest model for training and building landslide susceptibility model. The
results are divided into five grades: very low, low, medium, high and very high. Finally, the universality of the random forest
model in the Three Gorges reservoir area is discussed. Finally, the interpretability of random forest model was studied by
Permutation Importance, PDP and LIME interpretation method. [ Findings]The number of landslide points in high-extremely high
landslide-prone area accounts for 71. 3% of the total historical landslide points, the area accounts for 20. 42% of the total area of the
area, the accuracy of confusion matrix is 0. 968, and the AUC of the whole data set is 0. 962. According to the explanatory nature of
the model, it can be seen that the fluctuation. annual average rainfall and slope are the most important factors, among which. the
fluctuation and slope have a positive impact on the occurrence of landslides, and when the annual average rainfall is less than 1300
mm. the occurrence of landslides has a positive impact. [ Conclusions ] The landslide susceptibility zoning model based on
interpretable machine learning has high prediction accuracy and has important practical significance for landslide prevention and
control.

Keywords: random forest; machine learning interpretable; Jiangjin district landslide; landslide susceptibility mapping; Three Gorges

reservoir region
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