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Abstract: Landslide susceptibility assessment is a crucial component of landslide risk management, effectively guiding disaster
prevention and mitigation efforts. However, the accuracy of landslide susceptibility assessments is constrained by various

factors, and current research on optimizing negative sample sampling strategies based on slope units remains relatively limited.
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This study, focuses on Bazhong City as the research area, incorporates eleven conditioning factors including elevation, relief,

and annual average rainfall to develop a geographically weighted regression - random forest (GWR-RF) coupling model. This

model optimize the negative sampling strategy by comparing it against traditional random sampling across the entire area. The

results indicate the following: (1) Random sampling from the entire area leads to significant disparities in susceptibility

assessments, accompanied by a relatively diminished accuracy, rendering it unsuitable for slope unit-based assessments. (2) The

coupled GWR-RF model demonstrates spatial variations in landslide susceptibility, predominantly distributing in the Enyang,

Bazhou, Pingchang Counties, and the central - southern region of Nanjiang County. The proposed GWR-RF coupled model

improves the accuracy of landslide susceptibility assessments by optimizing the negative sample sampling strategy, providing a

scientific basis for landslide disaster prevention and mitigation in the Bazhong region.

Keywords: susceptibility assessment; geographically weighted regression; random forest; landslide
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Table 1 Results of landslide susceptibility zoning
HEAE 5 R Ve A3 X A km? TR /% S IX R A TR % ey /(A EE 100 km?)
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Fio K 5489.84 44.62 522 48.65 9.51
W5 % 337437 27.42 514 47.90 15.23
WAL % 1987.32 16.15 8 0.75 0.40
&5 % 1800.17 14.63 17 1.58 0.94
RS7 h oK 4941.03 40.16 234 21.81 4.74
[y Y3 3 430.03 27.88 733 68.31 21.37
W2 % 146.07 1.19 81 7.55 55.45
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Table 2 Comparative analysis of model performance

] TR bR
i
it AR F1534 HERZR AUC
RSI 0.763 0.798 0.744 0.846 0.873
RS2 0.649 0.693 0.825 0.801 0.730
RS3 0.749 0.785 0.669 0.839 0.847
RS4 0.619 0.643 0.661 0.779 0.698
RS5 0.595 0.626 0.670 0.778 0.663
RS6 0.608 0.637 0.671 0.780 0.684
RS7 0.581 0.623 0.679 0.781 0.624
RS8 0.613 0.644 0.682 0.782 0.679
RS9 0.619 0.649 0.785 0.783 0.695
RS 0.644+0.066 0.678+0.068 0.715+0.070 0.796+0.027 0.721+0.084
GWR-RF  0.700 0.735 0.773 0.814 0.845
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Fig. 6 ROC curve
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