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. km*  Jkm /km /° /km?
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Table 2 Statistical results of landslide area and volume before “5 * 12”earthquake in study area

/(10 m?) /(10 m?)
DFO1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
DF02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
DFO3 0.00 1.43 0.00 1.43 0.00 0.12 0.00 0.12
DFO4 0.00 0.00 6.58 6.58 0.00 0.00 0.72 0.72
DFO5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
DFO6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
DFO7 0.00 0.00 0.22 0.22 0.00 0.00 0.01 0.01
DFO8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
DF09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
DF10 0.00 0.00 0.08 0.08 0.00 0.00 0.00 0.00
DF11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
DF12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 1.43 6.88 8.31 0.00 0.13 0.73 0.86
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Fig.5 The map of landslide in elevation factor Fig.6 The map of landslide in slope factor
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Table 3 Statistical results of landslide area and volume after “5 * 12 ”earthquake in study area
/(10* m?) /(10% m?)

DFO1 0.00 1.13 0.79 1.92 0.00 0.09 0.06 0.16
DF0O2 0.00 1.39 1.77 3.16 0.00 0.12 0.15 0.27
DFO3 0.00 1.43 0.28 1.71 0.00 0.12 0.02 0.14
DFO4 36.82 99.39 91.62 227.84 4.92 14.68 13.39 32.99
DFO5 0.00 1.07 15.53 16. 60 0.00 0.09 1.88 1.97
DFO6 0.00 1.88 1.14 3.02 0.00 0.17 0.10 0.27
DF0O7 0.00 17.00 8.00 25.00 0.00 2.08 0.89 2.98
DF08 0.00 3.32 3.96 7.28 0.00 0.33 0.40 0.73
DF09 0.00 0.00 0.97 0.97 0.00 0.00 0.08 0.08
DF10 0.00 4.90 11.34 16.24 0.00 0.51 1.33 1.84
DF11 0.00 0.00 3.26 3.26 0.00 0.00 0.32 0.32
DF12 0.00 1.95 3.71 5.66 0.00 0.18 0.37 0.55
36.82 133.46 142.37 312.66 4.92 18.38 19.00 42.30
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Table 4  Statistical results of landslide area and volume after “8 + 13 "rainstorm in study area

/(10% m) 1(10° w’)
DFO1 0.00 1.14 3.23 4.37 0.00 0.10 0.32 0.42
DF02 0.00 1.39 2.24 3.63 0.00 0.12 0.21 0.33
DF03 5.75 1.43 2.64 9.82 0.62 0.13 0.25 0.99
DFO4 44.91 131.91 106. 81 283. 64 19.99 19.99 15.89 55.88
DF05 0.00 3.38 19.50 22.88 0.00 0.34 2.43 2.77
DF06 0.00 1.88 1.14 3.02 0.00 0.17 0.10 0.27
DF07 0.00 18.02 10.11 28.13 0.00 2.23 1.16 3.39
DF08 0.00 3.32 5.66 8.98 0.00 0.33 0.60 0.93
DF09 0.00 0.00 3.78 3.78 0.00 0.00 0.38 0.38
DF10 0.00 5.98 15.08 21.06 0.00 0.64 1.82 2.47
DF11 0.00 0.00 3.67 3.67 0.00 0.00 0.37 0.37
DF12 0.00 1.95 4.58 6.53 0.00 0.18 0.48 0.66
50. 66 170. 40 178. 44 399.51 20. 61 24.22 24.02 68. 85
5 ( 7o
Table 5 Statistical results of different period landslide area and volume 3
in elevation factor
“5127 “5 12”7 “g . 13”7
/m o
/(10* m?) /(10* m?) /(10* m?)
800 ~1 000 1.54 4.54 10. 49 .
1 000 ~1 200 1.72 38.48 53.13 .
1200 ~1 400 0.31 79.22 105.99
1400 ~1 600 1.24 75.68 94.65 6
1 600 ~1 800 2.80 61.54 67.74 Table 6  Statistical results of different period landslide area and volume
1 800 ~2 000 0.71 32.52 42.95 in slope factor
>2 000 0.00 20.69 24.56 “g 4 qp” “5 . 1p” “g . 13”7
8.31 312.66 399.51 .
! /(10* m?) /(10* m?) /( 10* m?)
0-~10 0.21 6.07 7.77
. 30° ~ 50° 10 ~20 0.65 5.82 8.50
20 ~30 2.31 43.34 61.83
30 ~40 3.27 147.04 190.32
i 40 ~50 1.65 96.13 114.52
3.5 50 ~ 60 0.21 12.79 14.93
1:5 ARC— 60 ~ 80 0.01 1.49 1.65
GIS 8.31 312.66 399.51
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Table 7  Statistical results of different period landslide area and volume

in lithology factor

“5 . qp” “5 . qp” “g 137
/(10* m?) /(10* m?) /(10* m?)
0.00 0.00 0.00
3.27 42.58 64.76
2.40 147.07 172.68
0.00 0.00 0.00
0.00 0.00 0.00
2.65 123.02 162.07
8.31 312.66 399.51
4
3
8% ~12%
1. “5 12”7 N 2
“© »
17
2. “5 12”7 . ‘813”7 2
6.72%
3. “5 127 N . ‘813”7 3
1200 ~1 600 m N

30° ~50° N
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Dynamic Evolution Process of Sediment Supply for Debris Flow Occurrence
in Longchi of Dujiangyan Wenchuan Earthquake Area

CHANG Ming TANG Chuan JIANG Zhilin MA Guochao

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

Abstract ‘5 ¢ 12” Wenchuan Earthquake of China produced abundant debris left behind on the hillside slopes

when encountering heavy rains it will generate debris flow. On 13™ October 2010 a total of 48 debris flows were
triggered by heavy rainfall in the central part of the epicenter region affected by the Wenchuan Earthquake. 12 deb-
ris flows of Longchi Dujiangyan County of China in the central epicenter region are chosen for analyzing the change
of debris flow source area before and after the earthquake and also following a rainstorm. Significant differences af-
ter the earthquake and rainstorm are noticed in producing a large amount of landslides for debris flow occurrence.
Through the remote sensing interpretation combining with field investigation this paper expounds debris flow
source activity in the studied area. Comparison of the TM images taken on 18" September 2007 ( before the
“ « 12”7 Wenchuan earthquake) with the SPOT 5 images taken on 10" February 2009 ( after the “5 * 12”7 Wen-
chuan earthquake) indicates that the landslide area in 12 debris flow watersheds increases from 0. 86 x 10° m’ to
42.30 x 10° m’ during that period of time which means landslide volume increases 4 835.94% after Wenchuan
earthquake. Comparison of the SPOT 5 images taken on 10" February 2009 ( after t the “5 ¢ 12”Wenchuan earth—
quake) with the WorldView —2 images taken on 14" July 2011 ( after the “8 * 13 "rainstorm event) indicates that
the landslide area in 12 debris flow watersheds increases from 42.30 x 10° m® to 68.85 x 10° m’ during that period

of time which means landslide volume increases 62.76 % after rainstorm.

Key words: Wenchuan earthquake; debris flow; landslides; dynamic evolution; remote



