39 Z —— Vol. 30 No. 2
2010 3 Earth Science— Journal of China University of Geosciences Mar. 2010

doi: 10. 3799/dgkx. 2010. 033

M ° b b
, 610059
. , 1214
. 2008 9 24 . 20
272. 7 mm. SPOT 5 , 823 . “9 . 247 .
68%, 46. 6%,
. P627; P642. 22 : 1000—2383(2010)02—0317—07 : 2009—07—28

Dynamic Analysis on Rainfall-Induced Landslide Activity in
High Seismic Intensity Areas of the Wenchuan Earthquake
Using Remote Sensing Image
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Abstract: A catastrophic earthquake always intensively disturbs ground strata and affects the slope stability for a long period of
time. The Wenchuan earthquake not only triggered serious coseismic landslides, but also extensively accelerated the landslide
activity during the subsequent heavy rains. Based on the interpretation of high resolution of aerial photographs, 1214 landslides
are identified, most of which are shallow landslides, rock falls, and rock slides triggered in the high seismic intensity region of
the Wenchuan earthquake near the Beichuan City and along the valleys of the Jianjiang River. A heavy rainfall on 24 Septem-
ber, 2008 triggered more landslides and debris flows in the central part of the area affected by the Wenchuan earthquake. The
accumulated precipitation triggering landslides and debris flows is 272. 7 mm in two days, while the rainfall amount and intensi-
ty recorded in this area have a return period of about 20 years. 878 new landslides in the study area of 340 km? are identified by
interpretation of SPOT images. To understand the impact of the Wenchuan earthquake on the landslide occurrence due to sub-
sequent heavy rainfall, this study mainly focuses on the variations in the the density of coseismic landslides and following rain-
fall-induced landslides through aerial photographs and SPOT images. Comparison of aerial photographs taken on 18 May, 2008
(after the “5 « 12” Wenchuan earthquake) and SPOT images taken on 14 October, 2008 (after “9 * 24” rainstorm event) indi-
cates that the landslide number in the study area increases by 42% , while landslide area increases by 46. 6% , which shows the
great impact of the heavy rainfall after the earthquake on the development and activity of landslides in the study area. The above
study results also show that the Wenchuan earthquake affected area is particularly susceptible to landslides and debris flow oc-
currence after extreme rainfall events.
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Table 1 Interpretation results of landslide activity in high seismic intensity areas of the Wenchuan earthquake using remote

sensing images

“5 . 12,’ “9 M 247! “5 M 12” “9 " 24)) “5 » 1277 “9 . 247’
(m?)
(10* m?) (10* m?) (10* m?) (10* m?) (10* m?) (10* m?)
<1 000 35 2.0 10 0.5 119 7.6 70 4.7 10 0.6 5 0.4
1 000~2 000 54 7.6 29 4.7 114 16. 5 125 18. 4 19 2.8 24 3.8
2 000~5 000 56 19.5 65 22.1 148 47.5 151 48. 6 56 19.5 41 12.7
5000~10 000 69 50. 9 58 40. 7 92 64. 9 66 46. 9 55 39.4 29 19. 8
10 000~20 000 73 104. 5 41 55.6 54 73.9 31 45.9 34 50. 8 8.9
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Fig. 2 Interpretation results of landslides identified on the
aerial photographs and SPOT 5 image in study area

of Tangjianshan-Beichuan city
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Table 2 Comparison and verification for the results of RS

intepretation and site investigation

(m?) (m?) (m?) ¢2)
1 450 512 62 12.1
2 456 550 94 17.1
3 480 475 —5 —1.0
4 500 547 47 8.5
5 558 562 4 0.8
6 600 581 —19 —3.2
7 700 679 —21 —3.1
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