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Abstract

This study focuses on the susceptibility assessment of loess slope collapses in Lingbao City, Sanmen-
xia, a region characterized by extensive loess-covered terrain and highly erodible slopes. Nine
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conditioning factors were selected, including slope gradient, slope aspect, slope morphology, ter-
rain relief, engineering geological lithological assemblages, distance to drainage networks, precip-
itation, vegetation coverage, and proximity to roads. Dynamic variables were derived from Gaofen-
1 high-resolution remote sensing imagery. An Information Value (IV) model was employed to quan-
titatively evaluate the contribution of each factor, followed by a comprehensive analysis of their
spatial distribution patterns and relative weights. A susceptibility zoning map was subsequently
produced, classifying areas into different hazard levels. The results indicate that high-susceptibility
zones exhibit a collapse occurrence frequency of 6.39, followed by moderate (0.93), low (0.38), and
very low (0.11) susceptibility classes. The predicted distribution of loess slope collapses shows
strong agreement with the historical collapse inventory, validating the robustness and high predic-
tive capability of the applied model. These findings provide a scientific basis for region-specific geo-
hazard prevention and mitigation strategies in loess-dominated landscapes.
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Figure 1. Geological hazard susceptibility evaluation process
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Figure 2. Location of the study area
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Figure 3. Slope factor map
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Figure 4. Aspect factor map
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Figure 5. Slope type factor map
5. WAEAFE

110° 2[0’ 0" % 110° 3[0’ (' 110° 4I0’ 0”78 110° 5|0’ 0" % 111° 9’ 0”4 111° IIO’ 0”78

N

34° 40’ 0"k ‘P
34° 30" 0”4k
34° 20" 0"k
&1
® iR R
Mg AR L
[ o-19
34° 100079k [ 10-37 10 20
B N ¢ ¢ ¢
[ ar-59

[ 59-203

Figure 6. Terrain relief factor map
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Figure 7. Rainfall factor map
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Figure 8. Engineering geological lithological map
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Figure 9. Distance to river network map
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Figure 10. Distance to road map
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Figure 11. Vegetation factor map
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Figure 12. Zoning map of geological hazard susceptibility evaluation
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Table 1. Causative factors of landslides in Lingbao city and their information values
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