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Abstract: Current geological hazard susceptibility assessments often neglect differences in the formation mechanisms of
different hazard types, limiting model accuracy. This paper proposes a dynamic weight adjustment strategy based on a
“classification evaluation-zonal weighting” comparison to improve the accuracy of comprehensive susceptibility assess-

ments for rockfalls and landslides. Taking the Ningqiang-Yangxian area in Shaanxi Province as an example, and based
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on identifying the distribution characteristics and main controlling factors of 64 rockfalls and 610 landslides in the region,
separate susceptibility models for rockfalls and landslides were first constructed. The proposed Dynamic Weight Adjust-
ment Method (DWAM ) was then applied to develop a comprehensive model , which was compared with three other com-
bination strategies, namely the direct combination method, the maximum value method, and the probabilistic statistical
method. Through zonal statistics, ROC curves, and susceptibility index distribution patterns, the four methods were
compared and optimized to achieve comprehensive susceptibility zoning. The results show: (1) Rockfall distribution is
mainly controlled by Normalized Difference Built-Up Index (NDBI), road construction, and faults, while landslides are
primarily influenced by land use type , elevation, and engineering geological rock group. (2) Classification-based mod-
els significantly outperform mixed-type modeling, with DWAM yielding the best zoning results and predictive perfor-
mance. (3) The extremely high and high susceptibility zones identified by DWAM account for 8. 97% and 16. 05% of
the total area, respectively, primarily distributed in the northwestern part, showing a zonal pattern clearly controlled by
roads and faults. The study demonstrates that DWAM effectively improves the accuracy of multi-hazard susceptibility
assessments , providing scientific support for regional hazard prevention and mitigation planning.

Key words: geological hazard classification; susceptibility assessment; logistic regression; combination strat-

egy; dynamic weight adjustment method (DWAM )
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Table 1 Comparison of main characteristics between rockfall and landslide (Modified after [9])
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Fig. 4 Susceptibility zoning results for single hazard and combined strategies
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Table 3 Statistical table of susceptibility zonation results
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Fig. 5 AUC accuracy of susceptibility prediction
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Fig. 6 Distribution law of susceptibility indexes
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Fig. 7 Factor weights of different types of hazards
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