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Landslides susceptibility mapped with CF and
Logistic regression model

WANG Wei-dong" %, CHEN Yan-ping', ZHONG Sheng'

(1. School of Business, Central South University, Changsha 410083, China;
2. School of Civil and Architectural Engineering, Central South University, Changsha 410075, China)

Abstract: The landslides susceptibility mapped in Guizhou Province was established through integrating a certainty
factor (CF) and the Logistic regression model based on geology information system (GIS). The procedures were as
follows: Firstly, the key factors were selected according to CF deduced from the area of landslides inventory and the area
of factors subclasses. Secondly, the most appropriate model was selected to describe the relationship between hazards
(dependents) and the key factors (independents) using the Logistic regression model, GIS spatial analysis tools and SPSS.
Thirdly, the landslide probability was calculated, the dangerous levels were divided and landslides susceptibility map was
established. Finally, the susceptibility map was verified by the distribution of landslide inventory. The results show that
according to susceptibility map, the study area can be classified into four categories of landslide susceptibility, i.e., low
dangerous zone, moderate dangerous zone, high dangerous zone and very high dangerous zone. The method of
integrating the CF and the Logistic regression model is an effective way to evaluate the landslide susceptibility.
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Table 1 Subclasses’ K¢ and factors’ z
/km’ /km® Ker z

500 617.3 9 674.85 —0.086 310 417
500~1 000 4 481.85 74 984.04 —0.147 748 358

/m 1 000~1 500 4984.51 64 195.13 0.113 938 227 —0.3192
1 500~2 000 1 849.62 19 731.25 0.278 873 501
2 000 314.47 7 861.08 —0.441 349 167
900 61.14 2724.52 —0.692 097 886
900~1 100 353.69 8 068.85 —0.385 108 889

/(mm-a") 1 100~1 300 6 859.09 91 493.02 0.080 063 955 —0.7722
1300~1 500 3610.04 58223.53 —0.113 390 349
1500 1363.79 16 014.8 0.199 060 537
5006 78 916.46 —0.091 539 219

1 807.92 16 986.62 0.374 057 954 0391
4679.6 68 958.5 —0.023 524 077
754.23 11 663.47 —0.072 678 028
0~2 1 750.65 21 667.67 0.151 784 797

e 2~8 4185.54 59 941.31 0.006 839 720 0.068 3
8~20 492891 73 861.88 —0.040 946 407
20 km 1382.69 21 053.91 —0.057 215 345
309.58 5514.56 —0.202 736 645
(0~45, 315~360) 2781.5 39 862.98 0.005 442 210

1) (45~135) 3208.05 47 535.74 —0.029 905 594 —0.298 5
(135~225) 2735.34 41459.44 —0.053 157 038
(225~315) 3213.69 42 054.9 0.098 344 165
0~6 2463.91 28 031 0.226 340 759

/km 6~16 2738.33 36 695.33 0.075 436 408 0.207 1
16 704591 111 799 —0.097 853 660
1458.72 18 025.17 0.153 282 548

7131.88 109 281.37 —0.063 545 179 0.136 8
357145 47947.28 0.073 633 355
85.74 1270.96 —0.029 705 626
0~1.56 8 124.7 120 997.51 —0.036 042 917

i 1.56~12.39 858.35 11 941.34 0.035 831 746 0.165 5
12.39~23.22 1 662.89 22205.15 0.077 545 406
23.22~63 1 602.14 211282 0.089 930 721
0~9 3110.28 38223.62 0.158 308 329

/km 9~15 1 653.1 22 936.25 0.040 119 530 0.1318
15 7484.4 115 365 —0.069 463 825
0~6 1427.5 13 074.52 0.391 699 415

fm 6~12 1198.28 12 021.67 0.326 582 301 0.591 8
12~20 1187.77 15245 0.117 637 732
20 8434.23 136 184 —0.114 464 893
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Fig.6 Landslide susceptibility map of Guizhou Province
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Table 2 Dangerous level
/
km’ /km’ 1%
610.41 42 512.62 1.44
3143.20 65 479.97 4.80
3821.77 37278.87 10.25
4 648.96 30117.49 15.44
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