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Abstract: The landslide susceptibility evaluation is the basic work of landslide management, and it is also an important basis for
formulating various disaster prevention and mitigation measures. In view of the low accuracy of the traditional information
model in determining the weight value in the evaluation process, this paper proposes a coupling model of RBF neural network
and Information value model. 9 index factors such as slope are selected to build the evaluation index system of landslide
susceptibility in Min Xian of Gansu Province. The RBF neural network information value coupling model (RBFNN-I) is used to
carry out the landslide hazard susceptibility evaluation. Rationality test and ROC curve are used to test the accuracy of the
evaluation results of the model. The results show that: (1) the AUC value of RBFNN-I model is 0.853, which is 6.3% and 9.7%
higher than that of single RBFNN and I model, respectively, indicating that RBFNN-I model has better evaluation accuracy; (2)
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the extremely high and high susceptible areas of landslide disasters in Min Xian are mainly distributed along Lintan-Dangchang

fault zone, Tao He and its tributaries, and the valleys on both sides of Lyuning River and Puma River.

Keywords: landslide; susceptibility assessment; RBF neural network; information value; Min Xian
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Fig. 1 The structure of RBF neural network
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Fig.2 The flow chart of landslide susceptibility evaluation based on the RBFNN-I model

T 9 Ty R M VAR 235 SRR A5 A G DX 3 K
5 R ST R 0 U T A A LR R R MR A DRIk
PR AR BEATRE EEA I8 b B, SO RN PRHT &Y
A B AG R TR JRE A 56 T A 7 TR X DAY 4 SR BEA T
K. & B R MRS R NIk —, T8
A 3 AT 4% 55 G oy e DX B TR AN 25 (8] A R B, B H sk
PR e 1 P T 3B A A 2% 25 0 o S X TN B e A B SR A
BRI & BN 2008 TAERHIE 4 (ROC) 73 #7 2
TS SN b R BB B BE PP ik 7 Bt
8 R A A T I8 BTG L A T 19 L 48] O S ) s SC

ETF RBFNN-1 &REBHRESEZEIENREE

S X, SRR O R A T B I BT B I B T 1 L )
(R ) % SCH Y 3, 23145 3 ROC 4k, w5
ROC £k 28 T 18 L (AUC) 2 P 455 180 () v ff i, AUC
(B e AR Ay e R e

2 HREXER
2.1 R IXHEN

U A2 T H 7R 48 e P T P R S, Wk R, R H
15 R 2% 55 B v v R Y 2R 04 Bl R 1 A2 I Ak
(K 3). BENHIERIRR, SR mE UGS, 325 2 040 ~



2021 4¢

WL, S FET RBF M M2 —(5 SR SR T 5 A MR <119 -

3754 m, Lhlidb Ay 32, 24 B R 88%; Ak e T
TR PR A, = JE B, AR R 5.5°C, AR BIREK
T 598.3 mm, B R ZR 0 X U B T R A KR L
BRPIR, ML, S8 K TR A R e b R PR
W55, A0 DLt A AR A I Bl 2 BAR R B KA L P
Ye . Bk 3, b2 A A A e 222 PO 2156 pu &
VA 68, W AL W 2L IR 22, M RR T I R A A A
Il VB — e B W 4 JE O XU R, R B 27 #)
“5127 W HU R A 7227 IR B RE R, Hb A 2
TR, T 56 8 TR RN b R VR R, Ll | I8 A 3 A0 o 3 45

- PSR,
i FE/m

0510 20 30 40km - 3823

et 1 L | 2039

3 IRBMIBMERHBRBEASH

Fig. 3 Geographical location and distribution of historical landslide

points in Min Xian
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Fig. 4 Evaluation index factors of landslide susceptibility in Minxian County
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HiERER e 0.52 -0.14 -0.03 -0.01 0.17 -0.24 0.47 0.26 0.25 1
R2 EREFHILELREEEEITESR
Table 2 The classification information for index factors of landslide
FEARIA T IREFR T R km? YRR B A/% YA km? YR B/ % BRER LE(A/B) 15 B {ET
0~5 0.05 2.55 299.99 8.40 0.30 -1.20
5~10 0.10 4.96 546.03 15.28 0.32 ~1.14
10~15 0.22 11.06 687.10 19.23 0.58 -0.54
15~20 0.36 18.21 713.50 19.97 0.91 -0.09
BEHE©) 20~25 0.48 24.03 617.77 17.29 1.39 0.33
25~30 0.40 20.25 410.29 11.48 1.76 0.57
30~35 0.23 11.83 202.24 5.66 2.09 0.74
35~40 0.08 4.01 7221 2.02 1.98 0.68
40~ 45 0.05 233 18.55 0.53 447 1.50
>45 0.02 0.77 5.13 0.14 5.39 1.68
RE 0.00 0.00 1.37 0.04 0.00 0.00
40| 0.05 2.69 452.59 12.67 0.21 -1.56
Pl 0.09 451 510.81 14.30 0.32 -1.14
2R 1] 0.28 13.97 503.66 14.10 0.99 -0.01
Yen) PN 0.46 23.03 416.25 11.65 1.98 0.68
AT 0.46 23.17 354.90 9.93 2.33 0.85
i 0.39 19.89 400.81 11.22 1.77 0.57
[} 0.19 9.46 471.18 13.18 0.72 -0.33
[liiE[4 0.06 3.28 461.22 12.91 0.25 -1.39
<-0.8 0.01 0.64 20.21 0.57 1.13 0.12
—0.8~-0.6 0.05 2.28 43.79 1.23 1.86 0.62
-0.6 ~—0.4 0.13 6.60 142.80 4.00 1.65 0.50
-0.4~-02 0.31 15.84 458.93 12.85 1.23 0.21
e -02~0 0.58 29.18 1 144.97 32.05 0.91 -0.09
0~0.2 0.55 27.58 1010.38 28.28 0.98 -0.02
02~04 0.24 11.93 501.62 14.04 0.85 -0.16
0.4~0.6 0.08 4.05 171.91 481 0.84 -0.17
0.6~0.8 0.03 1.32 53.27 1.49 0.89 -0.12
>0.8 0.01 0.59 24.92 0.70 0.85 -0.16
<1 0.42 21.35 282.66 7.91 2.70 0.99
1~2 0.36 18.02 282.74 7.91 228 0.82
2~3 0.23 11.83 253.39 7.09 1.67 0.51
3~4 0.13 6.74 198.62 5.56 1.21 0.19
4~5 0.16 8.33 186.26 5.21 1.60 0.47
BE T2 HE 25 /km 5~6 0.19 9.60 176.83 4.95 1.94 0.66
6~7 0.14 6.83 166.75 4.67 1.46 0.38
7~8 0.03 1.55 124.82 3.49 0.44 -0.82
8~9 0.02 1.23 136.00 3.81 0.32 -1.14
9~10 0.02 1.23 95.39 2.67 0.46 -0.78
>10 0.27 13.29 1701.76 46.73 0.29 -1.24
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FEPRE T IIER A /km? AR LB A/% SRR km? SRR B/ % S LE(A/B) {5 B RAEr
EHAES 0.47 23.67 694.20 19.43 1.22 0.20
[ 0.00 0.00 5.79 0.16 0.00 0.00
&R 0.53 26.85 1195.33 33.46 0.80 -0.22
HZ _
ZER 0.68 34.41 973.57 27.25 1.26 0.23
ARG 0.01 0.32 31.15 0.87 0.37 -0.99
RHFR 0.29 14.75 672.76 18.83 0.78 -0.25
554 ~ 571 0.32 16.02 156.72 439 3.65 1.29
571 ~582 0.66 33.36 445.17 12.46 2.68 0.99
582 ~ 590 0.51 25.58 595.83 16.68 1.53 0.43
590 ~ 598 0.27 13.65 746.20 20.89 0.65 —0.43
[ /mm 598 ~ 606 0.16 8.24 607.02 16.99 0.48 -0.73
606 ~ 615 0.04 1.96 438.82 12.28 0.16 -1.83
615 ~ 626 0.01 1.19 333.59 9.33 0.13 -2.04
626 ~ 639 0.00 0.00 169.48 474 0.00 0.00
639 ~ 659 0.00 0.00 79.96 224 0.00 0.00
<0.2 0.52 26.08 412.24 11.54 2.26 0.82
02~04 0.25 12.74 395.79 11.08 1.15 0.14
0.4~0.6 0.19 9.47 378.06 10.58 0.89 -0.12
0.6~0.8 0.18 9.33 355.84 9.96 0.94 -0.06
0.8~1.0 0.19 9.65 328.86 9.20 1.05 0.05
7K 2R 25 /km 1.0~12 0.18 8.88 295.52 8.27 1.07 0.07
12~14 0.16 8.19 260.91 7.30 1.12 0.11
14~16 0.12 6.05 225.50 6.31 0.96 —0.04
16~18 0.03 1.41 188.56 5.28 0.27 -1.31
1.8~2.0 0.07 3.38 153.32 430 0.78 -0.25
>2.0 0.10 4.82 578.20 16.18 0.30 -1.20
-0.75 ~—0.15 0.00 0.00 5.20 0.15 0.00 0.00
—0.15~0.08 0.00 0.09 3.70 0.10 0.88 -0.13
0.08 ~0.27 0.26 13.2 99.87 2.80 472 1.55
0.27 ~ 0.40 0.49 24.85 158.74 4.44 5.59 1.72
NDVI 0.40 ~ 0.50 0.47 23.85 299.27 8.38 2.85 1.05
0.50 ~ 0.60 0.39 19.66 419.73 11.75 1.67 0.51
0.60 ~ 0.70 0.25 12.74 595.47 16.67 0.76 -0.27
0.70 ~ 0.80 0.11 5.43 1030.79 28.84 0.19 -1.66
0.80 ~ 1.00 0.00 0.18 960.04 26.87 0.01 —4.61
<0.2 0.46 23.40 285.40 7.99 2.93 1.08
02~04 0.20 10.29 268.18 7.51 1.37 0.31
0.4~0.6 0.13 6.6 252.80 7.08 0.93 -0.07
0.6~0.8 0.16 8.28 235.52 6.59 1.26 0.23
0.8~1.0 0.18 9.19 216.71 6.07 1.52 0.42
T S /km 1.0~12 0.12 6.28 202.54 5.67 1.11 0.10
12~14 0.12 6.19 190.95 5.34 1.16 0.15
14~1.6 0.12 6.14 176.72 4.95 1.24 0.22
16~18 0.09 4.60 161.19 451 1.02 0.02
1.8~2.0 0.11 5.51 146.41 4.09 1.34 0.29
>2.0 0.27 13.52 1436.39 40.20 0.34 -1.08
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Table 3 Rationality test table of landslide susceptibility zone
in Min Xian

BOEEH  BRXEH P4 C/%  Skm®  S/% R

WEs kX 308 56.10 37370 1041 539
moRIX 175 31.88 717.96 2000 1.59
o R X 51 9.29 97540  27.17 034
K5 KX 15 273 152280 4242  0.06
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Fig. 6 ROC curves of the three used models
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Fig. 7 Importance distribution chart of each index factor
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