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Hazard Assessment of Debris Flows in Lanzhou City

LIU Xingrong

(Geological Hazards Prevention Institute, Gansu Academy of Sciences, Lanzhou 730000, Gansu, China)

Abstract: Debris flow risk study has a great significance for the engineering harnessing, as well as the
determination of disaster prevention and mitigation countermeasures for Lanzhou city. In this paper, the
data of typical debris flows have been investigated and analyzed, the quantitative indexs for Lanzhou deb-
ris flow disaster evaluation have been obtained through using the method of grey relational analysis, and
the weights of every index have been calculated. On the basis of the evaluation model, the risk of debris
flow in Lanzhou city has been evaluated. And then, the calculated risk degree of these 12 debris flows

has been taken as testing indexes. It's found that the evaluation results fit well with the theoretical re-

sults, showing this method is reliable, simple and practical.
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Tab. 1 Nondimensional value of the 12 sample debris flow gullies in Lanzhou
e y xlt X2 x3 x4 x5 X6 | x7 X8 X9 |
(10'm?) (km?) (km) (%) (m) ) (%/ km?) (mm) 0 (AN/ km?)

EPIR] 1. 81 1. 06 1. 44 0. 64 1.79 0. 90 1. 06 0.99 0. 98 1.11
JUFE A 0. 40 0.15 0.24 1.49 0.91 1.03 0.88 0.99 1. 04 0.74
fini b 7% 0. 66 0.28 0.53 1.47 1. 44 1.28 0.79 0.99 0. 92 0.23
K4 0. 96 0.92 1. 37 0. 65 1. 54 1.13 0.71 0. 98 0. 98 0.17
A A 1. 32 1.79 1. 21 0.78 1. 27 1. 08 0.53 0. 98 1. 10 0.11
T vl 0.43 0. 54 0.90 0.53 1.52 0. 90 0.62 0. 98 1. 04 0. 54
JA K 78 0.18 0.22 0. 30 0. 24 0. 31 0. 82 0.53 1. 05 1. 04 0.23
Kby 2. 20 3.00 2.01 0. 28 0. 46 1.03 1.68 1. 05 0.92 0. 27
B 1.61 2.51 1. 94 0. 35 0.76 0.77 1. 24 1. 05 0. 98 0. 16
#Heib 0.07 0.03 0.17 2.13 0. 80 1. 15 0.97 0.98 0.92 2. 14
B 1.92 1. 42 1. 64 0.28 0.76 0. 90 0.97 0. 98 1. 10 1. 38
AR 0.43 0. 08 0. 25 3.15 0. 44 1.03 2.03 0. 98 0. 98 3.12
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Tab. 2 Related degree of the contraint quantitative index and key factor

P ¥ X 2 3 5 X6 7 kS 9
KB 1 0.791 0. 859 0.534 0.668 0.591 0.671 0.634 0. 667 0.575
B35 1 3 2 10 5 8 4 7 6 9

TETESE HY 10 A P rp o AR R BT TR0 68 2% U0 22 8 1
DR AT A8 S 16 J3E 70 A 119 4 SR 42 IR O IR B2 R/
X8 UCCEE 1 HEAT HE Y 5 DT 327 S HE 2 /) 1) TR

78 MU B S 22 B8 1) K B 1 DR Y T 1] 326 1 k£
SIS RIDENE V@ e =3 A A ES I RIDE Y64 428 PNILR/N
TG N TR B8 DL 2 28 T B A LU RS

IR 45 € — DR IR AUBO BEAS B 10" (n ] ZEj 8 CREFIHSE, 2004) , 45 H 4% 5 B 98 BRI ALK
ATAT TE B B AR B n=0), DL FEAS B4 Ry FIARE (R 3,
x3 EEERHINBENER
Tab. 3 Weight number and weight of quantitative index
E ISR x3 X9 xs x7 x4 X6 x1 x y
BB 1 2 3 4 6 7 8 9 18
AN E 0.010 7 0.023 0 0.035 4 0. 050 6 0. 066 6 0.080 0 0.093 8 0.126 3 0.154 3 0.359 3
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R, = 0.359 3y, +0. 154 32, + 0. 126 32, +
0. 093 8% + 0. 080 0z, + 0. 066 627 + 0. 050 62 +
0. 035 4% + 0. 023 0z, +0.010 725 (5)
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Tab. 4 Calculating results of the dangerous degree of The 12 sample debris flow gullies in Lanzhou
y a7 Z x3 x4 x5 X6 x7 X8 X9
(S ) ;
(10'm®) (km?) (km) (% (m) (@) (4/ km?) (mm) %) (N/ km?)
EPIRG] 0. 818 0. 344 0. 688 0.138 1. 000 0. 250 0. 706 0.174 0.333 0.332 0.639
JCIE I 0.153 0.041 0.038 0. 430 0. 404 0. 500 0.235 0.174 0.667 0. 875 0.216
i Hb 75 0.278 0. 082 0.194 0.423 0.759 1. 000 0.176 0.174 0. 000 0.038 0. 267
K4 0.418 0.301 0. 650 0.139 0. 826 0. 700 0.118 0. 087 0.333 0.017 0.419
T VA 0.588 0.591 0. 566 0. 185 0. 647 0. 600 0. 000 0. 087 1. 000 0. 000 0.519
T 15 0.168 0.173 0. 394 0. 099 0.811 0. 250 0. 059 0. 087 0. 667 0.087 0.274
K I8 0. 054 0.062 0. 068 0. 000 0. 000 0. 100 0. 000 0. 000 0.667 0.028 0. 086
Kb 1. 000 1. 000 1. 000 0.012 0.096 0. 500 0.765 0. 000 0. 000 0.052 0.738
R 0.723 0. 835 0.963 0.039 0. 304 0. 000 0.471 0. 000 0.333 0.014 0. 605
#Heab i 0. 000 0. 000 0. 000 0.353 0. 330 0. 750 0.294 1. 000 0. 000 0. 287 0.142
B 0. 868 0. 468 0.799 0.015 0. 300 0. 250 0. 294 1. 000 1. 000 0.422 0. 682
LR 0.168 0.018 0. 046 1. 000 0.083 0. 500 1. 000 1. 000 0.333 1. 000 0. 294
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Tab. 5 Result of the risk zoning of the debris flow hazards
a1 4 X e 153 & 18 1 = B B o B i B 5 FE 18 1k e I & 18 1
AT fE % BE Rad) /4 o 0.80~1.00 0. 60~0. 80 0. 40~0. 60 0.20~0. 40 0. 00~0. 20
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