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Fig. 1 Location of the Anning River basin and debris flows
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Fig.3  Coding of flow direction
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Fig.4  Process of flow accumulation
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Fig.7 Flow chart of evaluation unit
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Fig. 8 Evaluation units
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Fig.9 Susceptibility assessment indicators of Geohazards
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Xyttt x") X, X, X3 tX, 2 Bl1-C
 P(Y) . Tab.2 BI - C judgment matrix
Bl cl 2 c3
cl 1 3 3/2
2 1/3 1 1/2
¢ c3 2/3 2 1
I=Y1(yx) = ZIn[N"/N] (6) 3 BR-C
= =1 LS8/ Tab.3 B2 - C judgment matrix
! " B2 4 s
I(y x) 4 1 3
X, S cs 1/3 1
x; N
N, X (2)
3 o
5, (6)
3.1 o
(1)
A-B ( 7 ~29
1) Ape = 3 (0.6667 0.6667 11 ~27 .
0.3333) CR=0<0.1 (4)
B1.B2.B3 0.4.0.4.0.2, ( 10)
Bl -C ( 2) A=3 (<12) .
(0.8018 0.2673 0.5345) CR=0<0.1 (12 ~15) . (15 ~18) .
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0.5.0.17.0.33. ( <12)
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(0.9487 0.3162) CR=0<0.1 (18 ~20) . ( >20) .
(4) C4.C5 0.75.
0.25, N
6 ( 4) (1) .
4
Tab.4 Weight of influence factors
( 10). B-C
U Ao CI- Bl B2 B3
Tab.1 A - B judgment matrix 0.40 0.4 0-20
cl 0.50 0 0 0.20
A Bl B2 B3 2 0.17 0 0 0.07
Bl 1 1 2 3 0.33 0 0 0.13
B2 1 1 2 c4 0 0.75 0 0.30
B3 172 172 ! s 0 0.25 0 0.10
6 0 0 1 0.20
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Tab.5 Information value of influence factors and its classification
( ) ( )

N; S; N; S;
<8 189 1605 0.59 4 49 578 0.26 3
8~15 236 1804 0.70 5 145 1149 0.66 5
(°) 15 ~20 194 3351 -0.12 3 231 2419 0.38 4
20 ~25 79 2929 -0.88 2 189 3203 -0.10 2
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3 52 -0.11 2 1 45 —-1.086408 1
/ 9 81 0.53 4 4 27 0.81 5
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2717 6508 -0.43 1 389 7087 -0.17 2
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17 217 0.18 3 15 180 0.24 3
148 1802 0.23 4 170 1762 0.39 5
254 2605 0.40 5 221 2616 0.26 4
156 3521 -0.39 1 164 3532 -0.34 1

6 N, S, .
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Fig. 10 Susceptibility map of the study area
(3)
74.3%

82.2% .



503

11
Fig. 11 Distribution proportion of debris flows in each susceptibility zonation
6
Tab.6  Statistical results of each susceptibility zonation
432 6.5 299 4.5 1069498 8.7 1696 445 13.8
883 13.3 930 14.0 1487462 12.1 1868 548 15.2
2331 35.1 1879 28.3 3331424 27.1 4265 698 34.7
2178 32.8 2431 36.6 4179 646 34.0 3356010 27.3
817 12.3 1102 16.6 2225047 18.1 1106377 9.0
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Susceptibility Assessment Method of Debris Flows Based
on Hydrological Response Unit

ZOU Qiang' >°  TANG jianxi’ LI Shusong® FAN Jianrong'
(1. Key Laboratory of Mountain Hazards and Earth Surface Process/Institute of Mountain Hazards
and Environment Chinese Academy of Sciences ( CAS)  Chengdu 610041 China;

2. School of Environmental and Resource Southwest University of Science and Technology

Mianyang 621010  Sichuan China )

Abstract: In this article an improved method with combination of grid cell and hydrological response unit as basic
evaluation unit was introduced into our improved model to assess the susceptibility of debris flow at the Anning
River basin. Information value method and contribute rate method were adopted in the susceptibility assessment
model. The results confirmed that at watershed scale susceptibility zones developed from this assessment model
with hydrological response unit not only showed high consistence with the actual debris flow distribution but also
agreed better with the regional geographical description as well as the micro geomorphologic characteristics of such
area. In addition the improved assessment model showed better calculation efficiency and well reflected the hazard
fostering conditions. Thus the proposed method is an effective improvement of debris flow susceptibility assessment

at watershed scale and it also provide scientific support to disaster reduction and prevention.

Keywords: hydrological response unit; debris flow; information value model; susceptibility; zoning method



