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Evaluation of debris flow susceptibility in the lower reaches of
Taohe River based on grey extension model

CUI Chuanfeng' WANG Junhao® CUI Zhichao' PAN Guoying'
(1. Henan Polytechnic University Jiaozuo Henan 454000 China;
2. China Institute for Geo-Environmental Monitoring Beijing 100081 China)

Abstract: The susceptibility evaluation of debris flow is of great significance to its engineering prevention and
control and in previous evaluations due to the excessive subjective factors and the lack of quantitative
evaluation of sufficient data the analysis of the actual situation is not perfect. In this paper the downstream
area of Taohe Basin is selected as the study area according to the regional characteristics causes and other
influencing factors of debris flow an evaluation model of debris flow susceptibility is established on the basis of
Extenics and the weight value of the influence factor is analyzed by using the grey relational degree analysis.
The results show that 2 of the 11 representative debris flow trenches are more prone 4 are medium 5 are prone
to low degree debris flow are very likely to outbreak in high prone and middle prone debris flow ditches during
rainfall the key prevention and control areas of debris flow are determined according to the results which
provides reference for debris flow control in the study area.
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Fig.2 Location map of debris flows gullies
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Fig. 3 Terrain height difference map
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Table 1 The measured values of each evaluation factor
C, C, Cy C, Cs Ce C,
70 5 42 9.7 570 40  64.7
65 7 56 3.7 430 48 143.8
62 4 S0 8.6 720 65 143.8
53 2 45  21.6 625 50  143.8
65 13 42 2.5 620 40 64.7
42 14 55 1.3 260 25 4.5
72 4 47 11.0 460 7 143.8
53 8 44 23.0 370 8 143.8
65 14 55 0.6 354 70 64.7
62 14 45 0.7 430 65 64.7
68 17 38 0.9 620 48 44.5
2

Table 2 Index classification of debris flow susceptibility

C
(o8 <10 10 ~30 30 ~60 =60
C, <3 3~6 6~12 =12
(ON <I5 15 ~25 25 ~32 =32
Cy <5 5~10 10 ~ 100 =100
Cs <100 100 ~300 300 ~ 500 =500
Cs =60 30 ~60 10 ~30 <10
C, <25 25 ~50 50 ~100 =100
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Table 3 Value of the correlation function of the debris flow ditch in Shilaquan

K (v) =-2/3 Ky(v)) = =477 Ky(v) = -1/4 K,(v,) =1/4
K (vy) = -277 Ky(vy) =173 Ky(v)) = -1/6 Ky(vy) = =7/12
K (v;) = =3/5 Ky (v;) = —17/35 Ky(v;) = =5/9 K,(v;) =5/14
K, (vy) = —47/144 K,(vy) =3/50 Ky(v,) = -0.03 K,(v,) = —0.903
K,(vs) = -47/70 K,(vs) = =17/40 Ky(vs) = =7/30 K,(vs) =7/30
Ki(vg) =-1/3 K,(vg) =173 Ki(vg) = -1/5 K,(vg) = -3/7

K (v,) = =397/1 044

K (v,) = -147/794

K;(v,) =147/500

K,(v,) = -353/1 000

3.4
18 18
2 ¢, ~Cq
A, =0.1745 2, =0.146 0
A; =0.1791 A, =0.144 9
As =0.0944 A, =0.1300 A, =0.1311
(7). 1 2
4,
k#
k, = max K,( k") (10)
k#
k, o (10) 4
3.5
10
50
11
2

4

4
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Table 4 Correlation degree of each debris flow ditch to

and each susceptibility grade

K K, (k%) Ky (K*) K3 (k") Ky (k)
1 -0.466 4 -0.150 4 -0.173 9 -0.046 3
2 -0.480 3 -0.3973 -0.3595 -0.110 6
3 —-0.504 0 -0.3370 —-0.444 1 -0.096 5
4 -0.438 5 -0.424 3 -0.312 4 -0.078 3
5 -0.390 3 -0.3732 -0.243 9 -0.088 9
6 -0.4351 -0.364 9 -0.2555 -0.268 2
7 -0.6159 -0.4510 -0.3303 0.053 1
8 -0.5957 -0.469 4 -0.074 2 0.010 2
9 -0.412 3 -0.537 8 -0.3670 -0.216 5
10 -0.450 3 -0.3835 -0.414 4 0.148 8
11 -0.3851 -0.469 1 -0.1387 0.143 7
5

Table 5 Evaluation results of the vulnerability levels of

debris flow trenches

k# K; t*
1 -0.046 3 0.7
2 -0.110 6 1.3
3 -0.096 5 1.1
4 -0.078 3 0.8
5 -0.088 9 0.9
6 -0.2555 3.1
7 0.053 1 0.8
8 0.010 2 0.5
9 -0.216 5 2.9
10 0.148 8 2.3
11 0.143 7 2.1
(1) 1
2
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