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Prediction of rainfall-type landslides based on effective rainfall intensity

and logistic regression
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2. Wuhan Geological Survey Center, China Geological Survey, Wuhan, Hubei 430205, China)

Abstract ; The Sangzhi district of Hunan is taken as the research area. Based on the comprehensive analysis of
rainfall and landslide data of the past 30 years in this area, the correlation and partial correlation analysis are
carried out between the cumulative rainfall factors, the rainfall factors and the occurrence or not of landslides
and the number of landslides. The optimal effective rainfall attenuation coefficient is determined as 0. 8.
According to the volume and scale of rainfall monitoring data and historical landslide information, the scattered
plot of effective rainfall intensity (/) and duration (D) is obtained. The effective rainfall intensity threshold of
the landslide induced by each probability is determined, and the classification of landslide hazard grade is
carried out. Using the binary data, the logistic regression of the sample data is conducted, and the disaster
probability prediction equation of the study area is obtained. The expression of the critical value of the rainfall
intensity induced by the landslide in the study area is also obtained. The rainfall landslide event and the
rainfall landslide event are selected for verification. The results show that the landslide prediction model

established in this paper is of high accuracy and can provide a scientific basis for rainfall landslide prediction.
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Fig.1 Monthly average rainfall and the
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Table 1 Partial data of rainfall — induced landslides in Sangzhi district

X H H it Py/mm P,/mm P,/mm P;/mm P,/mm Ps/mm Po/mm Wy R WHES LA
1993 -07 -23 237.9 30 22.7 3.4 50.1 6.2 0 15 1
1996 - 06 - 03 116.9 41.2 9.4 35.7 30.9 26. 1 0 9 1
1998 -07 -24 36.45 72.9 291.7 39.4 19.7 0 4.75 47 1
1998 -06 - 13 37.7 0.8 45.5 0.5 0.7 3.1 25.8 14 1
2009 - 06 -08 155.5 0.5 0 0 0 0 6.3 5 1

i 2008 -06 - 10 0.8 1 11.45 11.45 1 0 0 0 0
2009 -06 -01 3.7 1.1 0.55 14.3 4.2 6.3 0 0
2011 =05 -06 0 0 0 13.9 0 0 0 0
2011 -07 - 04 0 0 0 0.3 13.7 0 0.1 0 0
2013 -06 - 01 2.8 0 0 12. 4 0 0 44.7 0 0
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Table 2 Correlation and partial correlation between rainfall factors and landslides

R T 1R Ry R, R, R, R, Rs R
T8 3 R AR R (R OG) 0.613* 0.325* 0.269 ** -0.099 0. 039 0. 007 -0.053
W R A B (IR AR G 0.615™ 0.326 0.268 ** -0. 101 0. 042 0.012 -0.051
WO R A (FHR) 0.577 0. 440 ** 0. 151 0. 201 0.123 -0.123 - 0. 147
YR A AR (AR OC) 0.580 * 0. 440 ** 0. 151 0.202 0.125 -0.128 -0.161
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Table 3 Correlation between effective cumulative rainfall factors and landslides

[T A ZH1IX FH2 K ES KIS 24K HZB5 XK 26K CIEIRIPS
W3 KR A 0. 606 ** 0.613* 0. 634 * 0.580 0.558 * 0.555* 0.132
g By da 0.577** 0.610* 0.611" 0. 646 ** 0. 645 ** 0. 609 ** 0.111
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Table 4 Correlation of 4 days cumulative rainfall and

landslide under different attenuation coefficients
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Fig. 2 Intensity-duration(7 — D) thresholds of landslides with large, medium and small volume
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Table 7 Predicted of 10 sets of samples

Fe 1d AREm R A A
1 47.2 180. 5 1 0.9995
2 36.45 331.476 1 1. 0000
3 46.07 190.78 1 0.9997
4 44.2 209. 83 1 0.9999
5 45.1 200. 36 1 0.9998
6 2.8 3.054 0 0. 0081
7 0.7 7.936 0 0.0088
8 0 56.976 0 0. 0936
9 2.8 28.268 0 0. 0286
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Table 8 Classification of model prediction
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