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1

Table 1  The basic characteristic of formative region of debris flow in study area

[km? /m r° Jkm?
DFO1 0.93 780. 00 26.80 14.00 0.16
DF02 0.45 300.00 36.90 24.00 0.15
DFO3 2.03 440.00 44.40 34.00 0.31
DFO4 4.52 1000.00 21.30 19.00 0.98
DFOS 1.51 600. 00 28.00 19.00 0.51
DF06 0.09 420.00 33.10 3.00 0.01
DFO7 0.43 560. 00 31.40 12.00 0.14
DFO8 0.12 1140.00 35.60 2.00 0.01
DF09 5.85 280.00 25.20 45.00 2.26
DF10 0.25 280.00 28.00 4.00 0.01
DF11 0.22 620.00 34.00 6.00 0.01
DF12 0.66 580.00 33.50 13.00 0.06
DF13 0.70 1100.00 27.40 22.00 0.07
DF14 0.88 540.00 22.70 30.00 0.08
DF15 0.77 500. 00 21.70 18.00 0.03
DF16 0.38 540.00 39.80 24.00 0.11
DF17 0.38 500. 00 37.90 7.00 0.15
DF18 6.05 580.00 14.20 50.00 0.17
DF19 0.53 740. 00 16.50 3.00 0.05
DF20 0.93 860. 00 35.70 37.00 0.15

27.68 386.00 5.42
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Fig.5 The main vertical section in Wenjia gully
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2

Table 2 The basic characteristic of geologic hazard in elevation factor

/m /km? /%
/km? 1% 1%
900 ~1300  5.24 18.93 1.01 18.63  19.27
1300~1500 8.78 31.72 1.66 30.63  18.91
1500 ~1700 6.96 25.14 1.12 20.66  16.09
1700 ~1900 3.31 11.96 0.72 13.28  21.75
1900 ~2 400  3.39 12.25 0.91 16.79  26.84

27.68 100. 00 5.42 100. 00 19.58

2.2
a
N ( F1 = Gsina)
( F2 = uGceosa)
N ( 6)s
( 3o
2.3

Fig. 6 The collapse and landslide mechanics analysis map
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Table 3 The basic characteristic of geologic hazard in slope factor

/° /km? /%
/km? 1% /%

<20 3.20 11.56 0.18 3.32 5.63
20 ~30 5.51 19.91 0.91 16.79 16.52
30 ~40 10.30 37.21 2.06 38.01 20.00
40 ~50 6.58 23.77 1.58 29.15 24.01
50 ~60 1.68 6.07 0.55 10.15 32.74

>70 0.41 1.48 0.14 2.58 34.15

27.68 100. 00 5.42 100. 00 19.58

4

Table 4 The basic characteristic of geologic hazard in slope aspect factor

a /km? 1%
/km? 1% 1%

0~45 2.35 8.49 0.27 4.98 11.49
45 ~90 1.57 5.67 0.21 3.87 13.38
90 ~ 135 3.32 11.99 0.44 8.12 13.25
135~180  3.98 14.38 0.73 13.47  18.34
180 ~225  2.52 9.10 0.53 9.78 21.03
225~270 4.19 15.14 1.04 19.19  24.82
270 ~315  5.81 20.99 1.53 28.23  26.33
315~360  3.94 14.23 0.67 12.36  17.01

27.68 100. 00 5.42 100. 00 19.58
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Table 5 The basic characteristic of geologic hazard in gully slope factor ( )
31.38 % o
[%o /km? 1% . . ()
/km? 1% 1% 5
2. 82 km 25.41 %
200 ~300 10.90 39.38 1.32 24.35 12.11
300 ~400 2.44 8.82 0.38 7.01 15.57
400 ~ 500 5.01 18.10 0.83 15.31 16.57
500 ~ 600 7.12 25.72 2.28 42.07 32.02
600 ~700 2.21 7.98 0.61 11.25 27.60 .
Arcgis
27.68 100. 00 5.42 100. 00 19.58 ( ) ( 8)
6
Table 6 The basic characteristic of geologic hazard in lithology factor
Tkm? 1% /km? 1% 1%
0.18 0.65 0.00 0.00 0.00
1.58 5.71 0.23 4.24 14.56
4.86 17.56 0.29 5.35 5.97
3.25 11.74 1.02 18.82 31.38
N N 3.72 13.44 0.57 10.52 15.32
N 11.10 40.10 2.82 52.03 25.41
N 2.99 10. 80 0.49 9.04 16.39
27.68 100. 00 5.42 100. 00 19.58
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Table 7 The basic characteristic of geologic hazard in drainage density factor
km /km® km? % /km? 1% 1%
0 ~1( ) 25.89 93.53 5.03 92.80 19.43
1~2( ) 0.19 0.69 0.05 0.92 26.32
2 ~3( ) 0.25 0.90 0.06 1.11 24.00
3 ~5( ) 0.37 1.34 0.18 3.32 48.65
5~7( ) 0.70 2.53 0.07 1.29 10.00
>7( ) 0.28 1.01 0.03 0.55 10.71

27.68 100. 00 5.42 100. 00 19.58
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The Characteristic of Collapse and Landslide by Wenchuan Earthquake in
Debris Flow for Mative Region along the Mianyuan River Basin China

CHANG Ming TANG Chuan LI Weile ZHAO Xuehong HUANG Xiangchao

( State Key Laboratory for Geo — Hazard Prevention and Geo — Environment Protection Chengdu University of Technology Chengdu 610059 China)

Abstract: After the 2008 Wenchuan earthquake an abundance of loose co-seismic material sources were present in
the Qingping town Mianzhu city of Sichuan province where in later years served as source material for rainfall-in—
duced shallow landslides especially in forming region of debris flow. The characteristic of collapse and landslide in
forming region of debris flow can help to analyze landslide transform to debris flow. A heavy rain occurred on Au-
gust 13th along Mianyuan River where a number of debris flow occurred. A spatial database which included 386
landslides in forming region of 20 debris flows was developed and analyzed using high precision image and field
survey within the Mianyuan River basin. We also used GIS to census the rule of distribution of landslides in gradi-
ent slope direction elevation and channel gradient the lithology of stratum and drainage density factors.

After analysis of the statistics in six evaluation factors we find that the largest landslide density in the scope of
1 700 ~2 400 m the slope is the important factor of landslide distribution with the increase of slope the density
will increase.

When landslide slope >70 © it can is instabiliy. The aspect of perpendicular of the landslide significantly
more than parallel to the seism genic faults; a lot of collapse landslides highly concentrated in the 500%0 ~ 600%o
slope of gully; the carboniferous strata of limestone can easily produce the large amount of collapse landslide espe—
cially in the soft soil above the hard bedrock zone. The landslide concentrating distribute in micro degrees of soil e-

rosion area so we should strengthen the monitoring and warning system in this area.

Key words: Wenchuan earthquake; collapse ; landslide; debris flow; Mianyuan River



