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Remote sensing identification of earthquake trigged landsides and their impacts
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Abstract; In this paper, we present a method for assessing landslides and associated ecosystem service losses based on TM/
ETM + remote sensing techniques. The method includes three major steps. The first step is to calculate the four indexes,
Soil-Adjusted Vegetation Index ( SAVI) , Modified Normalized Difference Water Index ( MNDWI) , Normalized Difference
Built-Up Index ( NDBI) and Normalized Difference Cloud Index ( NDCI) ,and layerstack them as a new image. The second
step is to use SAVI for identifying non-vegetation areas from the new image. The final step is to execute once unsupervised
and supervised classification respectively. We applied this method in the spatial analysis of the landslides in Wenchuan
County after the 8. 0 earthquake of May 23, 2008. The result shows that the area of a landslide increases with land-slope
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when the slope is smaller than 30 — 40 degrees, whereas it decreases with slope when the slope is greater. The affected
areas of the earthquake-triggered landslides in Wenchuan County are summed to 260. 5 km®. The most seriously damaged
areas are located in between two major fault zones, such as the town of Yingxiu where 15.9% of its area was affected by
land sliding. County-wide, it is estimated that 151.08 km” of forestland, 16. 13 km’ of grassland, 5. 11 km® of farmland
and 3.45 km’ of river channel were destroyed by the earthquake. The associated cost due to the loss of various ecosystem
services is about 226. 5 million Yuan, 89.8% of which is resulted from the loss of forestland. Although the area of the lost
farmland is relatively small, it exerts additional stress on the farmland shortage by decreasing the average ownership by 45. 6

2 .
m’ per person in Wenchuan County.

Key Words: remote sensing identification ; landslide; earthquake; Wenchuan County; fault zone; ecosystem service
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and SAVI as Red-Green-Blue after the earthquake
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BRARE New image
SAVIFE 48| SAVI threshold segmentation
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B2 SIS A R ERE
Fig. 2 Flow chart to extract landuse information
HV . High vegetation coverage; NV Non-vegetation coverage; LV Low vegetation coverage; SC: Snow cover; UC: Supervised classification; UNC .
Unsupervised classification; WV ; Water and vegetation; FD; Farmland; FL; Forestland; GL: Grassland; O Other unclassed landuse types
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KBRS RGNS BHEN 22 646 T, RAK b vt sone . ggg%nﬁ?ﬂwn
MASREMSMERRE R, SRESRET AL 5 S e

ABRERFBRYHER K, 53] 20 340 T 70, H#R
BAYHMER) 89.8% , YRR, H#HK BHHER 6.2%
BrHIRR B A A R RS U E 220 J7 56, B 5 LE A
K (ELEFEHBERMRLS, AR R 600m”, EES 7
FURIL T WK ZRFRATRE , W3R F WA BB & R
BETARE 7. 7% , \BIBHBA T 45.6 m*, HE— 2500
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County government

B3 JtREmIEEE ks
Fig. 3 Spatial distribution for landsides in Wenchuan County after big
earthquake
A 5.12 ~5.23 Z A 4 L, L 4E Aftershocks above magnitude 4
between May 12, 2008 and May 23, 2008

£1 FHWREGSHBERET
Table 1 Statistics of landside area for each town in Wenchuan County

SEAR W (km®) dr IR LB (% ) BRBEE (%)
Town name Landslide area Percent of total landslide area (% ) Percent of town area( % )
T8, % Longxi 4.19 2.03 1.96
Tk % Keku 2.85 1.38 4.32
JE(1% Yanmen 16.28 7.88 11.03
BRIEE Weizhou 12.37 5.99 9.46

3 R4 Miansi 22.65 10.97 8.95
Ek % Caopo 16.05 7.77 3.05
Ay £ Yinxin 42.81 20.73 14.99
Bkik £ Gengda 36.34 17.59 4.28
BN Wolong 25.06 12. 14 3.05
PR Yingxiu 19.50 9.44 15.85
BHAE % Baihua 0.62 0.30 1.08
=% Shangiang 6.21 3.01 1.28

U 0 4& Xuankou 1.19 0.58 3.02
KB4 Shuimo 0.41 0.20 0.47
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B4 FEMAKEET ™™ B4R (a) RS TEM + R (b) (432 JBAE) FARA A (c)
Fig. 4 Comparison of pre-seismic TM images (a) and post-seismic ETM + (b) and landslides identified (c)
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Fig. 5 Relationship of landside area vs elevation

E6 WRIEHERREREEMLRR
Fig. 6 Relationship of landside area vs slope

F2 WRMRBERNEMH LA AREERRESRER SN ERL
Table 2 Landuse types area and its loss for ecosystem services value (ESV) caused by earthquake

— . commun | SSTARSEERS  ssTAmssLns

Landuse type Area (km?) Percent of total area (% ) s

(RMB/hm?) ( x 105 RMB/a)

FHb Grassland 16.13 7.8 3512.6 5.7

Pt Farmland 5.11 2.5 4341.2 2.2

s Forestland 151.08 73.1 13 462.7 203.4

ZE & Snow cover 30.77 14.9 371.4 1.1

7K 4%k Water 3.45 1.7 40 676.4 14.0
PRPS

(1) ARSCRH T A BRI 4 IR M B M MTE 7320k B SR BUR BRI 77k, SR T LART S 550 5
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TR X, 55 J o TOAB 9 IX AT I W B 202 AN M 0 8 X A S B O 1k, SR A 7 Sk X i R B R X —— )|
BH AR ST PR IR A SR, MG R IR R 93% , BUG T BHFHIBCR

(2) WA FREEE K I E I E A #aH, 30 ~ 40° Z IR i &R

(3) £BFEPFT=E B 206.5 km®, JOI-BEE, B0 KW REHF 2 1) 19 X3, B B350 1 01 3]
BT SR TL T Wi , BRI R E RO B B K, Hh 4 & W m AR, & BB AR 20. 7% , B
FHA 15.9% B & H RGBT

(4) KR BB EHEP 151. 08 km” i, 16. 13 ke ZE 31 IR, Ji3 38 A 8 358 1 320 75 9 39 388 1T AR
3.45km’, BRIRHIHLS. 11 km” , E A 46. Tm” T o HREBRERS B EHIK 22 646 7T, K
IS RGEMRSHHE BRI, BF 20 340 J7 50, B BARBUR BT & EEE AR, BB AR A 1]
RIE—BME T ZEB AR BT
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