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Distribution of rockfall and landslide by interpretation of

remote sensing in Lushan earthquake area

http: //www. scgis. net/ LSXEarthquake /)
Fig.2

Image of Taiping town( from SCBSM)

Http: /www. scgis. ent/LSXEarthquake /)
Fig.3 Collapses in Xiaoguanzi Lingguan town( from SCBSM)
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Fig.4 Lithology group map of study area
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ARCGIS 4 (F1) . (F2)
( merge ) Calculate Geome-— 0~4km4~8km 8~12 km 12
try o zonal ~16 km >16 km
tabulate area ( 2,
1) . 2
0.002 km®/ o 4 km 537
0. 04% 0.21 /km’. 38.94% ;4 ~8 km 497
(66.06% ) 111 1AY 36.04% - 16 km
21.10% I 0
12. 84% I
111 o o ( Peak
3.2 Ground Acceleration PGA)
- Zhao ° GIS
( ) ( 5)
1: 25 ( 1), 3 PGA
- 200 ~ 300 cm/s’ >300 cm/s’
GIS 0
1
Table 1 ~ Relation between rockfall( landslide) and lithology
/km? 1% /km? /% / 1% /( /km?)
1 20.26 0.30 0 0 0 0 0
11 902. 18 13.56 0.202 6.91 177 12.84 0.196
I 4017.24 60. 40 1.998 68.35 911 66.06 0.227
v 1711.67 25.73 0.723 24.73 291 21.10 0.170
6 651.35 100 2.923 100 1 379 100 -
2
Table 2 Relation between rockfall( landslide) and distance from faults
/km /km? 1% / 1% /( /km?)
0~4 1 882.98 28.31 537 38.94 0.285
4~8 1777.18 26.72 497 36.04 0.280
8§ ~12 1484.52 22.32 331 24.00 0.223
12 ~16 865.41 13.01 9 0.65 0.010
>16 641.26 9.64 5 0.36 0.008

6 651.35 100. 00

1379 100 -
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Fig. 5 Peak ground acceleration map of area Lushan earthquake 4
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: W=ER() X ) (1
w: T m
: DEM . N
reclassify 10° : R()) LX)
zonal tabulate area °
4, ( AHP)
30° ~60° 40° ~50° °
3 PGA
Table 3 Relation between rockfall( landslide) and peak ground acceleration
PGA PGA PGA
/( em/s?) /km? % / 1% /( /km?)
<200 5280.95 79.40 30 2.18 0.01
200 ~ 300 735.87 11.06 587 42.57 0.80
300 ~400 309.98 4.66 147 10. 66 0.47
400 ~ 500 178.60 2.69 269 19.51 1.51
>500 145.95 2.19 346 25.09 2.37

6 651.35 100 1379 100 -

© 1994-2013 China Academic Journal Electronic Publishing House. All rights reserved.  http://www.cnki.net
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Table 4 Relation between rockfall( landslide) and slope

" /km? 1% / 1% /(. /km?)
<10 326.93 4.92 13 0.94 0.040
10 ~20 736.52 11.07 44 3.19 0. 060
20 ~30 1550.00 23.30 99 7.18 0.064
30 ~40 2175.53 32.71 298 21.61 0.137
40 ~50 1404.91 21.12 385 27.92 0.274
50 ~ 60 373.02 5.61 245 17.77 0. 657
60 ~70 49.62 0.75 115 8.34 2.318
>70 34.84 0.52 180 13.05 5.167
6 651.35 100 1379 100 -
5
Table 5 Relation between rockfall( landslide) and elevation
/m /km? 1% / 1% /( /km?)
<500 11.13 0.17 5 0.36 0. 449
500 ~ 1 000 533.31 8.02 386 27.99 0.724
1 000 ~1 500 967.62 14.55 807 58.52 0.834
1 500 ~2 000 1 094.67 16.46 140 10.15 0.128
2 000 ~2 500 1 152.40 17.33 34 2.47 0.030
>2 500 2.892.24 43.48 7 0.51 0. 002
6 651.35 100 1379 100 -
o 4.2
( 6), W=0.3841X, +0.2617X, +0. 1131X, +
0.1511X, +0. 090X, (2)
o w: X, X,:
X;: X, PGA Xs: o
6 4.3
Table 6  Judgment matrix for factors ARCGIS
v PeA 25 m x25 m
1 3 2 5 4
173 1 1/3 2 2 ’
PGA 12 3 1 4 2 4 A
1/5 12 1/4 1 4/5 > > ° 6
1/4 172 172 11/4 1 7. 8.
2 149. 89 km’
: 32.32% -
CR =0.026 <0.10 391.99 km’ .
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Fig.6 Landslide and rockfall susceptibility map of

area Lushan Earthquake

7
Table 7  Statistic of rockfall( landslide) and susceptibility
/km? 1%
681.63 10.25
1 468.26 22.07
2 727.50 41.01
1773.96 26.67
8
Table 8  Distribution of rockfall( landslide) susceptibility
in three countries /km?
391.99 407.3 247.83 110.4
166. 86 520.71 1 489.93 942.81
122.78 540. 25 989.74 720.75

2
cm/s

1.
I
IV o
<12 km o
PGA 200 ~ 300 cm/s’ > 300
30° ~60° 40° ~50°
. 1000 ~1500 m
2.
5
Y PGA Y o
3. GIS
N 4
2 149. 89 km? 32.32%
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Rockfall and Landside Susceptibility Assessment
in Lushan Earthquake Region

SU Fenghuan'®> CUI Peng' ZHANG Jiangiang' GAN Guobing’

(1. Key Laboratory of Mountain Hazards and Surface Process Chinese Academy of Sciences/ Institute of Mountain Hazards and Environment
Chinese Academy of Sciences Chengdu 610041 China;
2. MOE Key Laboratory of High-speed Railway Engineering Southwest Jiaotong University Chengdu 610031 China;
3. sichuan Geomatics Center Chengdu 610041 China)

Abstract: On 20 April 2013 a catastrophic Ms 7.0 earthquake struck Lushan Ya’an Sichuan Province of China.
A great number of secondary mountain disasters whose main types include rockfall landslide rolling stone
dammed lake etc. had been induced by the earthquake. Not merely did these secondary disasters result in heavy
casualties but also blocked road for rescue service which retarded the relieving progress. 1 379 and landslides rock—
fall were interpreted from aerial photographs and multisource remote sensing imageries verified by field check. A
spatial database including rockfall( landslide) and associated controlling parameters which may have influence on
the occurrence of rockfall( landslide) was developed and analyzed using geographical information system( GIS)
technology. The correlations of rockfall( landslide) distribution with controlling parameters including faults litholo—
gy elevation slope angle PGA were firstly analyzed and landslide number—ratio was calculated for each group of
the above parameters. An analytical hierarchy process ( AHP) was then applied to determine the significance of
controlling parameters in triggering the rockfall( landslide) The resulting susceptibility map showed five classes of
rockfall( landslide) susceptibility i. e. extremely high high moderate low. The area with extremely high and high
susceptibility accounts for about 2 149.89 km® 32.32% of the study area.

Key words: Lushan earthquake; RS; GIS; rockfall( landslide) ; susceptibility



