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Table 1  The result of importance analysis on formation factors
XI X IX VI /C 10~15 5~10 0~5
450 400 ~450 500 ~550 350 ~400
/mm 300 ~350 550 ~600 250 ~300

1200 ~1400 1400 ~1600 1000 ~1200 1600 ~1 800
/m 1800 ~2 000 800 ~1 000 2 000 ~2 200 2 200 ~2 400
2 400 ~2 600 2 600 ~2 800 2 800 ~3 000
>75 50 ~75 35 ~50 25 ~35 15 ~25
8 ~15

/°

200 ~400 0 ~200 400 ~600
/m 600 ~ 800 800 ~ 1000

2500 ~3 000 500 ~1 000 1 000 ~1 500 2 000 ~2 500
/m 0 ~500 1 500 ~2 000
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Formation factors contribution rate analysis

Table 2 Classification of assessment factors and their transformed values for hazard assessment

500-550 550-600

‘?MH

g Ir

25-30

XI IX X XI
/m >2 600 2 000 ~2 600 1 600 ~2 000 1200 ~1 600
/° 31 ~35 35~39 39 ~43 >43
/km? 0~14 14 ~28 28 ~42 >42
<1.05 1.05 ~1.15 1.15~1.25 >1.25
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2
XI X X XI
1%o 210 ~280 280 ~350 350 ~420 >420
/( km/km?) 0.8~1 1~1.2 1.2~1.4 >1.4
/C <4 4-~7 7-~10 >10
/mm 300 ~350 350 ~400 400 ~ 500 >500
/m >800 600 ~ 800 400 ~ 600 <400
/km 4-~5 34 2-3 1-~2
1 2 3 4
3.2 o
. . . 3.3
13
. 4 .
3 4
Table 3 Principal Components Analysis Table 4 The weight determined by grey system model
1 12 0.15 0.67 2 0.03
1 2 3 4 0.79 10 0.13 0.76 7 0.09
0.326 0.285  -0.143  -0.044 0.23 0.76 8 0.1 0.73 4 0.05
0.324 0.282  -0.214 -0.2 0.2 0.73 5 0.06 0.81 11 0.14
0.374 0.009  -0.083 -0.116 0.21 0.71 3 0.04 0.78 9 0.12
0.034 0.551 -0.315  0.377  0.11 0.67 1 0.0l 0.75 6 0.08
-0.281  0.297 0.383  -0.258 -0.1
~0.182  0.453 0.188 0.324  0.02 3.4
0.206  -0.332  -0.192  0.671  0.11 5
0.208 0.101 0.633 0.329  0.25 2.
0.362 -0.19  0.069  -0.193 0.18
0.327 0.284  -0.068 -0.179 0.22 5
0.33 ~0.072  0.339 0.061 0.24 Table 5 Standard for classifying the hazard assessment of debris flow
0.321 0.019 0.288  -0.004 0.23
6.287 1.769 1.203 0.976 1.5~2.1 2.7~3.3
52.39 14.74 10.02 8.135 2.1~2.7 3.3~3.9

52.39 67.13 77.15 85.28

o 2010 - 08
-14 22011 -07 -02
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Fig.2 Hazards assessment result of debris flow along Du — wen highway

6 31

Table 6 The assessment score and level of risk

1 3.833 17 2.731
2 3.808 18 2.987
3 3.808 19 2.167
4 3.808 20 2.410
5 1# 3.462 21 2.077
6 3.333 22 2.372
7 3.577 23 1.987
8 2.538 24 1.628
9 3.013 25 1.692
10 2# 2.654 26 1.692
11 2.654 27 1.859
12 2.731 28 1.859
13 2.654 29 1.526
14 3.077 30 1.962
15 2.731 31 1.962
16 2.590
7 23%
4 . N ; 11
35% N N ;
31 4 24% N
. N ; 9 29%
1. N . o
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Hazard Assessment of Debris Flow along Dujiangyan — Wenchuan Highway

HAN Yongshun' HUANG Peng' ZHU Yingyan’ KONG Yaping’ HU Kaiheng® LI Longwei'

(1. School of Architeciure and Urban Planning Hunan University. of Science and Technology Xiangtan 41120 Hunan China;
2. Institute of Mountain Hazards and Environment Chinese Academy of Sciences Chengdu 61004 China;

3. Research Center for Environmental Protection and Safety of Transportation China Academy of Transportation Sciences Beijing 100029 China)

Abstract: The secondary disasters of debris flow induced by Wenchuan earthquake has been a top problem and
one of important restrict factors of recovery and reconstruction after the earthquake debris flow hazard assessment is
a foundation and core technology of debris flow risk management. In this paper 31 debris{flow gullies along Dujian—
gyan — Wenchuan Highway ( abbreviated to Du — Wen Highway) were taken as research objects. Based on the field
investigation remote sensing image interpretation consult the corresponding literature data and other means to take
basic data of debris flow gully in this study area by choosing geology topography climate hydrology factors and u—
sing the principal component analysis method to screen the key factors and grey correlation analysis method to deter—
mine the weighing values established the debris risk assessment model got risk value of every valley through the
calculation. The assessment results show that: 31 debris flow gully along Du — Wen highway are most at risk among
them extremely high level of risk occupies 23% high risk 35% moderate risk 13% slightly dangerous accounted
for 29% ; and Hongchun gully Xiaojia gully and Shaofang gully belong to the extremely high risk gully Niujuan and

Gaojia gully belong to high risk so the full countermeasures must be taken in traffic line designing.

Key words: Dujiangyan — Wenchuan highway; debris flow; hazard assessment



