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Application of fuzzy comprehensive evaluation method to debris
flow risk evaluation in Shimen Township in Wudu District of
Longnan City, Gansu Province

LI Xiaoting' , LIU Wenlong®
(1. College of Exploration Technology and Engineering , Hebei University of Geosciences, Shijiazhuang,
Hebei 050000, China; 2. Beijing Institute of Geological Engineering Survey, Beijing 100048, China)

Abstract ; Shimen Township, Wudu District is located along the Bailong River, with frequent debris flow
disasters, which seriously restricts the sustainable development of the local economy. In order to quantitatively
evaluate the risk of debris flow disasters, based on the development characteristics and formation conditions of
debris flow in Shimen Township, a debris flow risk evaluation model including 10 indicators including
geological conditions, topography, geodynamics and hydrodynamic conditions was established. The weights
were assigned, and the comprehensive evaluation of the dangerousness of 6 debris flow ditches in the area was
carried out. The result shows that the research subjects are in a highly dangerous state, which is consistent
with the result of field investigations. It provides a reliable theoretical basis for disaster prevention and
mitigation of debris flow in Wudu District.
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Fig.1 Relative location of debris flow gully in Jiangnan area,

Shimen Township, Wudu District, Longnan City
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Fig.2 Evaluation factor hierarchy model
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Table 4 Debris flow risk factor level and its

assignment table

TfEk  REGK PELR ®ELKR
YmBER Vo () (V) (V)
Y VA A B i
ul/(><104 m?® -km %) <1 =3 5-~10 >10
ANRHFTIHE u, I 1% rh 4 e
N N 25 M
@ggggﬁﬁ 5 2 # e 3
] Y 3 FERETE u, 7 B w4 faskii
FRKEHBRT 0 TaEE ERWE s Ums | U
“rhas
I ug/(°) <3 3~6 6~12 >12
P A, /km® >100 10 ~ 100 5 ~10 0.2 ~5
it Sl A B R ug /% > 60 30 ~ 60 10 ~ 30 <10
W L ue/(°) <15 25 ~ 15 32 ~ 25 >32

T 930 ) — K W 5 A Ei e iR

A V8 S 1), R 416 Jei 380 64 9T B DY 5 52 B MRU(E (3%
5) SRIFEN AR U XU 8 VR SRS I, BT e 57
BORIOE R R AR bl R AR (1 R L 1
e 5 A I I3 A A Y BE AT SR B pR B B3, P it
frySFe g R I R

1,x, < e
e, — «x
_ 2 i
Y, (%) = e, < x, < e,
€, — ¢
0,x, > e,
0,x, < e ,x, = e,
X, — e,
e, <x, =e
_ "Ml i 2
Yr:2<xi) =356 1
€; — X,
e <% < g
€; — €

Yl,v}(xi) =36 — ¢

e, — x,
e, < x;, < e,
e, — e,
0,x, < e,
x. —e
Y (x) =" e, <x <e,
€, — €
l,e, < x,
AHr:x, & RS BRAE
e P AW AR



- 74 - AR IGE I8, A5 ORI R G VT A A B e R XA T S e A T S R R T A R 2020 45
x5 EAMEMNEFERRE 0O, =W, R, =
Table 5 Actual value of the evaluation factor of Miaogou 0 0 0 1
e § u *m®km? u, u u u 0.83 0.17 0 0
PHNT u /(X107 m - km 7)) we : : s (0.107,0. 414,0. 293 ,0. 185) -
bR LA 17.73 PR W B VA 0 067 020 0
PEH ug/(°) u,/km? ug/%  ug /(%) uy 0 0 0 1
J— 1 Loo 40 2 i (0.345,0.267,0.059,0.292)
00 o 1 0. =W.-R, =1[0,0.50,0.28,0] = (0,0.50,0.28,0)
TR ZE S VA
0 0 0 1
B,
R, =10 0 0.43 0
0, =W-|B,|=
0 1 0 0
00 0 1 B
0 0 0 1 0  0.146 0.083 0.662
0.83 0.17 0 0 (0.311,0.493,0.196)| 0.345 0.267 0.059 0.292|=
R =l 0 067 020 o 0 0500 0.28 0
0 0 0 1 (0.170,0.275,0. 110,0. 350)

R. =[0 0.50 0.28 0]
3 MIRREARREZKMETN

MAER ) i WORIBOR OC R0 FE R © AT, B A] X
A ek TR LR G H . ARG 0 = W x
R(O FRBmMILa AR5 ) (2) 72 il Big — et
W25 PEH

W, = (0.254,0.074,0.192,0. 146,0. 334)

W, = (0.107,0.415,0.293,0. 185)

W, =1
0, =W, R, =
00 0 1
00 0 1
(0.254,0.074,0.192,0.146,0.334)| 0 0 0.43 0]=
01 0 0
00 0 1

(0,0.146,0. 083,0. 662)

25 IH—4k18, 0, = (0.187,0.304,0.122,0.387)

ARG foe KSR R B R0 L 7E O, Hh sk B f R AE, e R
{ELXF IV 1) 45 50T SR 12 2% 8 A UL VA A1 B Pk 25 VT T I 4
o 0, Pl E M 0.387, Wl BEAERE . ML &E & 3F
W28 2R R i VA U8 A U S R BE AR S

A L3 T3, 43 Sk 9 B P A )
W R ARV BE K AT fE R PR (R 6 M IX AN S
FVAT I PP R SEBREUE ) o AR

0.., = (0.234,0.320,0.029,0.417)
O.yrmw = (0.184,0.175,0.037,0. 604)

0,5 = (0.199,0.249 0. 156,0. 396)
0.4y = (0.215,0.101,0.068,0.616)
0,55 = (0.169,0.279,0. 156,0. 396)

AR e SR s B SR, B e i AR IX A T S5 2%
Ve A1 iR RPN S R W T,

STIEURG RN s (A LRI R RN L IS A INS N RT3 IR /S
TE R RR £ 45 DR 25 R R A7 X e 20 7, 28 45 11 FI 25 281
WRZ S FVe A AL T R SRR

F6 XMW S LRARDHITENEFEREE
Table 6 Actual values of 5 debris flow ditches in the study area
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Table 7 Comparative analysis of evaluation results
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