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Comparative analyses of susceptibility assessment for landslide
disasters based on information value, weighted information value
and logistic regression coupled model in Luoping County,
Yunnan Province
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Abstract: This study focuses on landslide susceptibility assessments in Luoping County, where 9 evaluation factors, including
engineering rock group, slope, slope aspect, elevation, undulation, curvature, landform type, distance from rivers, and distance

from fault, were selected as the research variables. After conducting collinearity diagnosis and correlation analysis, the
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information value method was applied to calculate the information value for each classification level of the evaluation factors.
Quantitative weights for each evaluation factor were determined using the AHP and logistic regression methods, leading to the
construction and comparison of three susceptibility evaluation models: information value, and weighted information value, and
information-logistic regression coupled model. The results were categorized into four grades -- none, low, medium, and high —
using the GIS-based natural breakpoint method, and their accuracy was validated using ROC curves. The results show that the
AUC values of the three evaluation models were 0.757, 0.723 and 0.852 respectively, with the information-logistic regression
coupled model demonstrating the highest accuracy. Moreover, the model results were in good agreement with the distribution of

landslide geological disaster points. The respective areas (classification ratios) for the none, low, medium, and high categories

R

were 771.1 km? (25.55%), 836.6 km? (27.73%), 864.36 km? (28.64%), and 545.94 km? (18.08%).
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regression coupled model; susceptibility evaluation
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Fig.1 Overview of the study area
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Table 4 Judgment matrix and weight of classification levels for evaluation factors
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TAEEA 0.698 0.261 7.142 1 0.002
Wepe 1.331 0.513 6.721 1 0.000
1A 0.761 0.862 0.780 1 0.007
[ 0.309 0.246 1.570 1 0.002
SR 0.171 0.421 0.165 1 0.006
AR 0.641 0.304 4.455 1 0.005
iR 1.523 0.907 2.820 1 0.003
T 4 0.528 0.365 2.090 1 0.004
SRR E 0.458 0.264 3.001 1 0.000
W -0.165 0.142 1336 1 0.005
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3 Landslide susceptibility evaluation results
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Table 6 Prediction results of landslide susceptibility grade distribution
Jop—— 15 B s TS B Y (IS Stk A mYEr ey - i
) DR% L% SHER/Am® R O BlRHe  SgERVkm® R HREEH%e  Argami R /km?
ez RIX 17.56 5.84 529.96 16.17 7.14 489.03 25.55 6.49 771.1
5 & X 28.27 14.29 853.18 31.80 15.58 959.02 27.73 20.13 836.6
5 R IX 32.46 31.17 979.64 33.82 35.06 1020.68 28.64 2532 864.36
o RIX 21.71 48.70 655.22 18.20 4221 549.27 18.08 48.05 545.94
"] %*% N Hﬁ%ﬁ%’é’ﬂ N @ﬁ(ﬁ N ﬁ%: N EE%E %%EE% L FE geomorphological system [ J] . Yunnan Geographic
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