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Landslide susceptibility evaluation of Chengdu Giant Panda National Park

XU Jiamin, LI Pengfei, MA Junjie, CHENG Jie, LIU Xiaohong, WANG Ziguan "
Institute of Natural Culture, China University of Geosciences ( Beijing) , Beijing 100083, China

Abstract: Landslides, as one of the most destructive geological hazards worldwide, necessitate risk assessment for ensuring
the stability of socio-ecological systems in national parks. Susceptibility assessments are beneficial for the scientific
management of landslide disasters and geological disaster risk within national parks. With the Chengdu Panda National Park
as the study area, this study selects 20 disaster-causing factors, such as topography, hydrology, and soil vegetation. A
hybrid model is established based on the VIKOR method, frequency ratio ( FR) method, and a combination of three
classification algorithms-Random Forest ( RF), CatBoost (CB), and LightGBM (LG). The frequency ratio is utilized to
examine spatial correlation between factors and landslide occurrence, while the three algorithms are used to calculate factor
importance. Based on these findings, the hybrid model is employed to draft the susceptibility map for landslides in the
region. The accuracy and precision of the models are evaluated using the Receiver Operating Characteristic (ROC) curve,
Area Under the Curve (AUC), and Kappa coefficient. The results indicate that the VIKOR-FR-LG model demonstrates
superior performance in predicting landslide susceptibility. Elevation, proximity to rivers, and distance from fault lines are
significant factors influencing landslide occurrence. The area with extremely high sensitivity amounts to 2473.30km’.
Therefore, it can be inferred that the VIKOR-FR-LG model is an effective tool for predicting landslide susceptibility in the
research area. The results of this study can serve as a reference for landslide prevention and ecological safety management in

the Chengdu Panda National Park.
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Table 2 Accuracy of different models

% Model FCEAE TP FCPHYE TN TEA P FN BRI FP HERAEE Accuracy/%
BEALAAR RF 7278 138 159 6924 97.95
KHIAVFHESR T CB 7377 39 781 7002 99.17
RERMERFILARF ] LG 7410 6 13 7070 99.87

TN B M True Negative;TP:ElKH‘l":k True Positive; FN ;R FA 4 False Negative;FP;fFﬂ BHYE False Positive
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2.4 BT RRS RSB

ZARE PRAEERAE 28 (ROC) 338 157 FH T3 % 5 & VT AR B2 38 1E , AL ROC #hk T BT AL AUC {EDR
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