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Abstract: Given the complex geological environment conditions, especially for frequent rainfall-in-
duced landslide events during the flood season, the landslide spatial prediction assessment and rainfall
threshold in Wufeng town was performed. This study provides for practical guide to the landslide di-
saster prevention and mitigation in the study area, and the landslide risk assessment method based on
rainfall threshold. This paper focused on the Wufeng town that is prone to landslides induced by rain-
fall. The evaluation factors of the study area were selected by using the geographical detector method.

The susceptibility index of the whole area was calculated by combining the AHP with BP neural net-
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work models, and the landslide susceptibility zoning based on slope units was obtained. Simultaneous-
ly, the rainfall duration and effective rainfall intensity of each landslide were counted, the rainfall re-
gimes that trigger landslide hazards in the study area was thus analyzed, and the I-D threshold curve of
critical rainfall triggering landslides in the mountainous area of western Hubei was mapped to obtain
the temporal probability under design conditions. The landslide hazard zoning map of the town in west-
ern Hubei based on effective rainfall threshold was obtained by combining the susceptibility zoning and
time probability. The results show that the high and extremely high landslide prone areas in the town
account for 27.12% of the total area, which are mainly distributed on the banks of large rivers in the
study area. The threshold curves of 10%, 50% and 75% probability of landslide occurrence in the
town are [=31.42X D ™" [=68.11 XD "™", I=84.74 XD "™, The high and extremely high
risk areas of landslide in the town account for 19.33% of the total area, which are mainly distributed in
the middle and southeast of the study area. The landslide risk assessment system and method based on
rainfall threshold proposed in this paper, can provide useful reference for the prevention and control of
geological disasters in mountainous areas.

Keywords: landslide; hazard assessment; effective rainfall threshold; BP neural network; geographic

detector method
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Table 4 Table of normalized values of each evaluation factor

IH— H—
SER W B (EPS8 ¥ W B 5 B
K Tfl K 1t
U — 58 M A i 2 S 1.51 1.000 0~10 —0.82 0.000
IR —AC R 2% —0.72 0.700 10~50  —0.13 0.330
WA B R R A 2 Je g Je )2 —5.90 0.000 50~122 0.05 0.418
T REH T A4 0.227 5 N KT FES 0.439 8
Feb i A B HEER K 007 0787 LIRS 122~267 059 0.678
o U i T 7 28 e A I 2
% —0.03 0.792 267~721 1.26 1.000
10°~20° —0.35 0.800 0~3.7  —0.74 0.133
20°~30° 0.68 1.000| HbFeW %L 3.7~4.5 0.73 1.000
Y i 0.083 5 . 0.055 4
30°~40 —1.85 0.508 (TWI) 4.5~5.7  —0.96 0.000
>40° —4.46 0.000 5.7~8.3 0.28 0.736
<1000 0.50 1.000 10%~50%  1.54 1.000
=% 0.026 4 1 000~1 500 —0.79 0.803 . 50%~70%  0.25 0.473
" MEEE 01301 0 TTO%
>1500 —6.02 0.000 70%~85% —0.15 0.305
, F K —0.81 0.000 85%~100% —0.90 0.000
WwAKR 00373 ) ' '
oK 0.48 1.000

Fig.5 Zoning map of landslide hazard susceptibility in the
study area based on AHp model
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Table 5 Table of calculation results of rainfall duration D and rainfall intensity /

; BEF IS R R Wi R 558 5 1/ VeGSR R Wee R 58 3 1/
24 o - W 25 5 o -
D/d > P/mm (mmed ") D/d > P/mm (mmed ")

1 8 19.682 2.46 19 4 56.913 14.228
2 10 5.999 0.6 20 10 92.388 9.239
3 1 143.6 143.6 21 3 25.052 8.351
4 3 92.1 30.7 22 1 59.9 59.9
5 6 79.616 13.269 23 10 176.843 17.684
6 6 79.616 13.269 24 10 176.843 17.684
7 3 39.556 13.185 25 7 126.361 18.052
8 3 108.48 36.16 26 10 176.843 17.684
9 13 6.794 0.523 27 9 36.303 4.034
10 6 177.31 29.552 28 9 154.01 17.112
11 5 212.699 42.54 29 7 114.341 16.334
12 3 219.08 73.027 30 10 113.937 11.394
13 15 33.849 2.257 31 9 29.074 3.23
14 9 97.377 10.82 32 8 72.655 9.082
15 11 3.639 0.331 33 6 102.419 17.07
16 10 15.439 1.544 34 10 51.832 5.183
17 6 110.066 18.344 35 15 96.162 6.411
18 3 43.18 14.393 36 7 91.607 13.087
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Fig.10  Schematic diagram of threshold curve of effective rain-

fall intensity of landslide under the design condition
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Fig.11 Landslide hazard zoning map of the Wufeng town

based on designed rainfall condition
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