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Table 1 Characteristic factors and assessment of debris flows in Yingxiu — Chediguan highway after earthquake
(M) (F) (H)
() (X
v A Hy, H, Va J Ha
/(10* m*)  /km? /mm /m " /(10*m* /km?) /%o /mm F H
N1 627.4 5.13 130 1274 0.79 122 363 1490  0.86 0.81
N2 80.0  0.53 130 1059 0.48 151 650 1480  0.95 0.67
N3 46.9  0.45 130 1044  0.42 104 644 1460  0.88 0.6
N4 46.1  0.40 130 1030 0.41 115 691 1460 0.9 0.61
N5 628.4  5.08 130 1637 0.78 124 382 1450  0.86 0.82
N6 335.4  2.70 130 1816 0.69 124 624 1440 0.9 0.79
N7 349.3  2.00 130 1877  0.69 175 683 1430  0.98 0.83
N8 27.9  0.25 130 783 0.33 112 807 1440  0.91 0.55
N9 4331 39.1 120 3195 1.00 111 257 1350  0.79 0.89
N10 65.1  3.78 130 1555 0.54 17.2 415 1430  0.55 0.55
N11 2011 25.8 130 2269  0.99 77.9 257 1400  0.75 0.86
N12 26 0.3 130 874  0.34 86.7 753 1350  0.85 0.53
N13 239.3  1.58 129 1794  0.64 152 695 1340  0.94 0.79
N14 1438 7.08 127 2705  0.89 203 514 1310 0.98 0.93
N15 172.3  3.93 130 1401  0.64 43.8 442 1350  0.68 0. 66
N16 2845  24.1 124 3020 1.00 118 295 1240  0.79 0.89
N17 239.8  2.78 129 1626 0.65 86.3 551 1330  0.81 0.73
N18 887.3  6.88 128 2005 0.82 129 435 1310  0.85 0.83
N19 3017 27.8 125 2430  1.00 109 263 1250 0.77 0.88
N20 634.7  3.55 122 1832 0.76 179 582 1230  0.94 0.84
N21 209 16.7 118 2370 0.97 126 303 1200 0.81 0.88
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Table 2 Gradation and value of influencing factor of debris flow in the study area after earthquake

(Ky) (K) (K3) (Ky) (Ks)
0.0~0.2 0.2~0.4 0.4~0.6 0.6~0.8 0.8~1.0
(V/10*m?) 10 ~20 20 ~60 60 ~170 170 ~500 500 ~ 1500
(A/km?) 0.2~0.5 0.5~1.5 1.5~4.4 4.4~13.0  13.0~40.0
24 h ( Hy, /mm) 25 ~50 50 ~75 75 ~ 100 100 ~ 125 125 ~150
(H,/m) 200 ~320  320~680 680 ~1280 1280~2120 2120 ~3 200
(V,/(10*m? /km?)) 4-~8 8 ~16 16 ~34 34 ~70 70 ~ 150
( J1%o0) 100 ~130  130~220  220~370 370 ~580 580 ~850
( Ha/Mm) 400 ~640 640 ~880 880 ~1120 1120~1360 1360 ~1 600
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3 ( We) 73.5x10° m’.70.0 x 10* m*  51.6 x
Table 3 Matrix of magnitude judgment 10* m®
M 14 A H24 H(/ w ° 1
4 1 3 3 5 0.5318 N N N
A 173 1 1 2 0.1855 15 km? 5
H,, 1/3 1 1 2 0.1855 3 a
H, 1/5 1/2 1/2 1 0.097 2 3a 5
4 5 25 a
Table 4 Matrix of frequency judgment We 140. 1 x
F Ve y H, v 10° m*.97.5 x 10* m*.99.2 x 10* m*.127.5 x 10°
Ve ! 3 3 0600 0 m’.  77.7 x10" m’
J 1/3 1 1 0.200 0 25 a (
H, 1/3 1 1 0.200 0 1 ) .
3a 2 13
( ) I
o 3a 1
3.4.2 1 o
21 N
1 1, o N
~ 3 3 a
71. 4% ;
95.2% 85.7% . . N N 4 3a
o 2 ;
10 x 10*m’
3 3a 5
N 3 a
. \Y% o 5 25 a
3 a ~
5 N N N
Table 5 Grading criterion of danger magnitude and frequency of debris flow
0.0~0.2 0.2~0.4 0.4~0.6 0.6~0.8 0.8~1.0
(H)
(M)
/(10*m?) <1 1~5 5~10 10 ~50 >50
(F)

/(100 a) <2 2~5 5~10 10 ~50 >50
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A. Assessment of debris flom danger; B. Assessment of debris flow magnitude; C. Assessment of debris flow frequency
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Fig. 1  Assessment of debris flow danger magnitade and frequency of the Yingxin-ehediguan section of

G213 higway after Wenchuan earthquake
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Assessment of Debris Flow Danger in High-intensity Earthquake

Area after Intense Earthquake

—A Case Study of the Yingxiu — Chediguan Section of G213
Highway Hit by the Wenchuan Earthquake

TU Guogiang' CHENG Zunlan® LIU Jiankang® HUANG Jinhui’

(1. Sichuan Vocational and Technical College of Communication Chengdu 611130 China;
2. Institute of Mountain Hazards and Environment Chinese Academy of Sciences Chengdu 610041 China)

Abstract: Tremendous landslides and collapses caused by intense earthquake usually induce numerous debris flows
in rainy season. This study explores to make a quick assessment of frequency magnitude and danger of debris
flow by a case study of the Yingxiu — Chediguan section of G213 highway hit by the Wenchuan earthquake. Key
factors influencing the formation magnitude and frequency of debris flow are chosen and numerically determined
through interpretation of remote sensing images and related DEM maps. The values are divided into five grades and
normalized between 0 and 1. The weight for each factor is calculated by hierarchy analysis. Finally the universal
model is used to assess debris flows in 21 gullies. Comparison with the real occurrences indicates the assessment re—
sults are in good agreement. The assessment system can be further applied to debris flows in other regions of high—

intensity earthquake.

Key words: after intense earthquake; high-intensity earthquake area; debris flow danger; quick assessment



