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Fig.2  Debris flow disaster zoning map
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Tab.2  Debris flow hazard zoning results under different rainfall frequency
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Tab.3  Debris flow hazard zoning results under different rainfall frequency 3.4.2
/(10* m?)
GIS
P=10% P=5% P=2% P=1%
54.19 60.43 68.07 73.54
2.07 4.27 7.09 7.35
( 5 ~ 8) [¢]
10.01 13.32 23.08 23.81
19.46 16.07 5.44 5.02
31.54 33.66 35.61 36.18
(6)
( 5 ~ 8) o
0 - 319 815.91
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Tab. 4 Debris flow disaster casualties 44.77% .
P=10% P=5% P=2% P=1% ( 6)O
/ 0 0 ! 2 963. 17
/( ) 0 0 7.6 15.2 42. 48%
/ 0 l 1 2 11.85% 45.67% .
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33.53% 8.39%
4. 67% 5.83% 58.07% .
17. 89% 50. 53%
27.34% 37.37% N 30. 63% -
3.82% . 29.96% ; 44. 44%
93.79% - 36.71% .
50 a
363 547.2 m’ 3.7% 4.39%
36.81% 16. 82% 13. 74% 40. 84%
46.38%; 32.23% . 68. 07
( 7 mm
1 349. 12 91% .
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Tab.5 Results of loss evaluation of debris flow disaster( p =10%)
/m? / /m? / /m? /
- 0.7 - 769.33 0.5 11.54 3 209.20 0.3 27.26
- 0.7 - 994,34 0.5 4.97 576.15 0.3 1.73
- 0.7 - - 0.5 - - 0.3 -
- 0.7 - 564. 46 0.5 0.56 3 200.98 0.3 1.92
4191.73 0.7 2.93 18394.34 0.5 9.20 13436.29 0.3 4.03
- 0.7 - 756.37 0.5 18.91 1538.10 0.3 23.07
16 631.33 0.7 34.93 37483.67 0.5 56.22 63707.23 0.3 57.34
- 0.7 - 2900.91 0.5 174.05 6 789. 64 0.3 244.43
12.64 0.7 0.53 1.960.47 0.5 58.81 15528.38 0.3 279.51
- 0.7 - - 0.5 - - 0.3 -
34 857.70 0.7 12.20 55244.34 0.5 13.81 37 068.31 0.3 5.56
55 693.39 50.59 119 068.23 348.07 14 5054.28 644. 85
(p=5%)
Tab.6 Results of loss evaluation of debris flow disaster( p =5%)
/m? / /m? / /m? /
557.72 0.7 11.71 300. 85 0.5 4.51 3199. 30 0.3 28.79
- 0.7 - 1042.25 0.5 5.21 4.43 0.3 1.33
- 0.7 - - 0.5 - - 0.3 -
- 0.7 - 523.96 0.5 0.52 3 989.46 0.3 2.39
10 737.71 0.7 7.52 15855.89 0.5 7.93 15550.09 0.3 4.67
597.01 0.7 20.90 259.39 0.5 6.48 1921.13 0.3 28.82
37923.57 0.7 79. 64 21116.70 0.5 31.68 67 810.75 0.3 61.03
2 476. 44 0.7 208.02 478.80 0.5 28.73 7 404.04 0.3 26.55
1294.13 0.7 54.35 828.55 0.5 24.85 15597.78 0.3 280.76
- 0.7 - - 0.5 - - 0.3 -
77 058.39 0.7 26.97 17 035.50 0.5 4.26 36 976.28 0.3 5.55
130 644.97 409.11 57 441.89 114.17 152 453.26 439.89
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7

(p=2%)

Tab.7 Results of loss evaluation of debris flow disaster( p=2%)

2

/m / /m? / /m /
491.92 0.7 10.33 311.44 0.5 4.67 3 882.40 0.3 34.94
47.07 0.7 0.33 1017.42 0.5 5.09 426.76 0.3 1.28
- 0.7 - - 0.5 - - 0.3 -
- 0.7 - 914.10 0.5 0.91 4.998.32 0.3 3.00
10 425.74 0.7 7.30 15982.00 0.5 7.94 18957.41 0.3 5.69
688.08 0.7 24.08 151.49 0.5 3.79 2 089.31 0.3 31.34
40776.89 0.7 85.63 22621.03 0.5 33.93 73 106.61 0.3 65.80
2721.42 0.7 228. 60 578.21 0.5 34.69 7 989.73 0.3 287.63
1 646.55 0.7 69.16 582.75 0.5 17.48 19341.36 0.3 348. 14
- 0.7 - - 0.5 - - 0.3 -
77 012.07 0.7 26.95 18983.55 0.5 4.75 37803.57 0.3 5.67
133 809. 74 452.38 61 141.99 113.25 168 595.47 783.49
8 (p=1%)
Tab.8 Results of loss evaluation of debris flow disaster( p =1%)
/m? / /m? / /m? /
41.32 0.7 0.29 463.08 0.5 6.95 3 665.46 0.3 32.99
- 0.7 - 1 230. 10 0.5 6.15 171.70 0.3 0.52
- 0.7 - - 0.5 - - 0.3 -
- 0.7 - 832.31 0.5 0.83 4744.27 0.3 2.85
10993.14 0.7 7.70 16 506.75 0.5 8.25 17761.24 0.3 5.33
699.20 0.7 24.47 267.33 0.5 6.68 2 352.68 0.3 35.29
40239.97 0.7 84.50 24280.72 0.5 36.42 76 842.26 0.3 69.16
2700.76 0.7 226.86 620.34 0.5 18.07 8 015.24 0.3 288.55
1564.28 0.7 65.70 602.43 0.5 18.07 17967.64 0.3 323.42
- 0.7 - - 0.5 - - 0.3 -
78 165.00 0.7 27.36 20659.72 0.5 5.17 35186.89 0.3 5.28
134 403. 67 436. 88 65 462.78 106. 59 166 707.38 763.39
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( 8), 1 306. 85 2.89% 100 a
33.43%
8. 16% 90. 11% -
58.41% . 3.4.3
51.93%
34.17% - 42.37%; o

37.8% -



344

34

9

Tabh.9 Results of loss risk evaluation /( )

P=10% P=5% P=2% P=1%
0 0.19 7.79 15.58
1 043.53 963.17 1349.12  1306.85
1 043.53 963.36 1356.91 1322.43
10 a 100 a
1 000 o
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54.19 mm.60. 43 mm.68. 07 mm-.73. 54
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Risk Assessment of Single Debris Flow Gully in South
Gansu Province China

SHU Heping SUN Shuang MA Jinzhu LIU Dongfei ZHANG Peng

( Key Laboratory of Western China’ s Environment Systems of the Ministry of Education Lanzhou University Lanzhou 73000 China)

Abstract: Along with research advancement of global change and quite understanding of the problems about disas—
ter preparedness and reduction international community has played more and more attention to landslide and debris
flow disaster risk assessment and management. Currently the major approach of a single debris flow disaster risk as—
sessment is qualitative which is relatively simple. Therefore we choose Zuizi Gully at Hanwang Town in Wudu Dis—
trict for research to conduct disaster risk assessment of a single debris flow at different rainfall frequency by using
risk and vulnerability as a basis assessment index. Therefore Zuizi Gully in Wudou District was selected as research
object. The article used hazards and vulnerability as a basis for evaluation which made a single gully risk assess—
ment come true. Among them the Flo — 2d numerical model was adopted in single gully hazard assessment com-—
bined with GIS technology for dangerous districts; remote sensing technology and the economic value of hazard-af-
fected bodies normalization processing were applied to vulnerability. Hazards and vulnerability were coupled to ob-
tain the risk in the study area and risk zoning; at the same time based on loss assessment model and property dam—
age assessment model the risk assessment model was established combined with GIS technology for debris flow dis—
aster losses and economic value under different rainfall frequencies. The results show that: once every 10 years loss
value 10.435 3 million; once every 20 years loss value 9.633 6 million; once every 50 years loss value 13.569 1
million; once every 100 years loss value 13.224 3 million. The debris flow loss value under different rainfall fre—
quency was got by the debris flow risk assessment of Zuizi gully. This provides scientific basis and necessary techni—
cal support for local governments in economic development planning environmental management and disaster pre—

vention and reduction and so on.

Key words: debris flow; vulnerability; hazards risk assessment; risk level



