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Abstract; The May 12th, 2008 Wenchuan earthquake (M, 7. 9) in Sichuan Province led to severe casualties
and a huge economic loss. Field investigations after the earthquake have obtained a lot of co-seismic deforma-
tion data. However, most of them are strike and vertical offset; the horizontal shortening which is as impor-
tant as the strike and vertical offset was rarely reported. In order to estimate the horizontal shortening, we
suggested a new method; drawing reference geometric features in QuickBird images first; then calculating the
space between adjacent features before and after earthquake, respectively; finally obtaining the co-seismic hori-
zontal shortening based on the contrast of the spaces before and after earthquake. The Baishahe rupture section
was selected as the sample place to test this new method for estimating co-seismic horizontal shortening be-
cause there are two roads, one on the northern side of the rupture and another on the southern with 300 m to
900 m spacing. By contrasting the space between two roads before and after earthquake, we obtained a series
of horizontal shortening amounts; the average, maximum and minimum of those are 6. 8 m, 13.2 m and 1. 1
m, respectively, and the error is 2. 33 m. Checking the field measurement of the two roads after earthquake,
we inferred that about 1. 18 m may have been overrated using this new method. Moreover, our estimated re-
sults using this new method are larger than the calculated results based on restoration of deformed construc-
tions and strata near the surface rupture, suggesting that the co-seismic horizontal shortening should have been
distributed in a wider area, including the immeasurable permeated deformation far from the rupture and the
measurable near the rupture,
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W OE: 2008 £HNHEM, 7. DERTRPEGARGTHREXEHAL. EEASREEFREHLEL
Fe e A FEALBEE, R RAERFRETRE, ARBATHOIREYRES THESHL, P E
HA—A$769 AR, Bit b K ¥ 5 QuickBird B 2 B4R 211t , B o 45 & ¥ 0 5 3k 0] Sk 947 550)00) 3 I b A ke
EHRAEKRTHEE, OV MAEBETPRIALFOBHHH, BE TR FARERA 15 km, LiXsk
HEHHMER—& % H A%, 4855 300~900 m, F AN E it 25 i KW 6 QuickBird P. 2 B4 49 N34 1) 36 %

7 B 3 : 2010 ~ 02 - 23; 4§ [E] H #§: 2010 - 05 - 08

LW H B XA AP EELT H (40841019) ; FEM MBI 8. 0 Zb WAL LRI EH

EERMN A WA984—), B WL WA MEMFEEE W, E-mail: skywazy@126. com
*BREE A ATEAR0I64—) . B BFFE R LS, oMb 55 3E 3493 %k, E-mail; honglinhel23@vip. sina. com



68 O B U, 8 E/ W F # 4 (Earth Science Frontiers)2010, 17 (5)

A, EEERNABLEEEENNER KB TR HRAEXRFREEE, X EH1EH 6.8 m(RMS), & X
g B NMES RN A 13.2mA 1.1 m,50REH2.33m, BRHTEXTLZRAZLFEITREHBAILY
MR EBREMERYRAEKRFHE T, AP N ELA AL RN A IRELIAE—APARXEER

A, % R 5L B P A B AL B e — B g,

KT HONE; iR R; FEXREHEEE; Bk
hESEE P36 NEMFEEM:A XESHS:1005 - 2321(2010)05 - 0067 - 08

2008 £EC )1 R (M, 7. 9) B H HE AR
SR TLEBE RS L, RN AL —B T BT
HE—ILMBTR B &M NW i3 BLAR 2 2 ™
AR Ho, Wb — BRI R R A i R
BERK L 250 km, DB MR ERAAIGER RS
EE AL R R B R B R KA 72 km,
Re—ARERN W B R ; 53 5h TE_ BB PR
RBERFTIE R E B — 5% NW [ LU b 3
AR ER B/ RHE R, KA 6 km
o], REBELHRBRFNFERBE, /BT K
B EHE B R R A BT, T R BRI K P45
MRS, RAFENRFEERRHATH
Y GE B LA R B A R S AT B RERAS RO T
B, RERERR K= SRR ERRRM
BEAANMAHTE. ARUBEEHERGE
B K S (Sbrik) =43 B AR, K V458 (B
S B EZ R 2 FBON B 3 7R R B AR AE
IRRZE . B, Ifal AR A5 R K V45 4 (BRL
O 2 Bk B2 IE T 52 bR R R AT AFAE A AR
28 B — A BRI

GPS #1 InSAR MBI RS H T E R X
BRRABY, HEH T RIMTILX AR, Rk
) InSAR $i8s B , LW R IR AETEH XE LIRS
A T HBAE ™ 5 W0 GPS i ] B 2% % 22
WA RA R, REERBOES R RSB, 55,
Boft JUE R RRR A AR ER O REDE
FeE AR R TTAH T SR oy KRR A
GERPIRRE T AR FBR, HELESRMR
F R R, B BRI SRR T LR AT E D2
EREGIUEXVE. HEENERNRERHT
BRI BT EAN, Sk SRR S
W B A s YA T 3 1 25 ) AR TR D R U SR Y
WAL B MRB R EBRKNAEE., ARI0HEN—
ASBEI A BE , WO2E T AR 4R BURFAE 3th 40 ¥ L AT
A&, GE B A SC M B AR, Xt R A A X
SeAEAE b Y LA TR 25 R 25 ) B AR AR A B Rl Rk

g R, RO I AR A R AT R PEE R
Z [B1 448 %o} Hh 3457 B 0T b 3 L AR 2= TR B 1k

AR RN BN T ER RO ER N, ERPX
BRFEBOEA 15 km, BB ILTEWE 24,
HZ &S IHHBAR, BAER LR 50°, KRR
FEHMNBAHT 6.5 m, BEAFBAHEMNBEET
4.8 m"H, BFAMEE R, WABRBEFEFZH
B RIKEHE GRS (B R ITIRE K45 w4
W R EESS, RS 5 W0t B B Y
WA B RS BB, ARATREE T + R B RRE
Y, M RATEBUZ B N BEE AR . FA
HIB B J5 Quick Bird BEY#EBER ERW &
S RIABEILIE R, 456 1R 5 8 B i S T 4K
T e Hb R AU ) i B 2 L B AL, A B [F R
KEgEsE.

1 K PaEEMEITE

ASCGEN LT 5 Aok S8 B R Rk P45 5
BrEE.

S 1. X BB % S R38BT 5L’ 5 22,
HEHBKRETAREEBRUEN, IREREAN
s B B, R A GPS SCHT 22 40 M & $ R (RTK)
X B IE B AT AN &

BB 2. BUBRBATEBR BTN, SRR
0.6 m By Quick Bird TEEKRH#ITEHKIE. H
L, BATEAREE 1 5 TR FREEAE(DEM) X
HHTRIE ; BBIE AR 2 S0 b U B 9 100 b
HE(GCP)IHE4 1 575 DEM#TKIE,

R 3. EEHKRIEE K Quick Bird BEZ#
o, SR U R LA B 2% £ () 3 B e #h R RO JS B0 LAl
EEED.

H 4. 0F IR H R AT S5 B &% £ [H)3E FE )
FERZER X AR PR BN R AT E RS
RS LB, TR R KPR E R (E 2,3),

HBR 5 FBRAK AR TREMT (B 4,5,



01 OD00O0OoOooDoOooOooooood
Fig. 1 Surfacc rupturein Baishahc settion and locations of reference roads
a 0000000 OooOO0 Mooy ooo0 oo oo o0 ZMmoOOoO bOOfIOOOOOOOOO
O 0000000000 MACO0OO["|mO0O0000 M O0000000000000mMmOoooOgcbOOnd

c 000 MOIDODDMOMmMOoOonoemidnO QuickBidD OO0 MO 000000000 ODOMmMODO
gboboobooobobomobooooboboboo eksoboonooooon

U5 booobooboooooad

Fig.5 Digribution of co-seismic torizontd shorteningsalong Baishehe section
gooooooooooooooomoooooooooooooooo0mooooooo0 bobpooooo0Ooo
0000000000000 " MO00000000000000000000000000~h™



70 A W Ik, B E/ #F # 4 (Earth Science Frontiers)2010, 17 (5)

1000— &

%'\j 800 X )

= 600 SN i N
% 400 ~ Ty 4\

;E, 200 l T T = T
369000 370000 371000 372000 373000 374000
KHAEFF/m

6— B

23 i.ﬂl32m

8 - __)t-___. V,LVVJussm
v - 1 ¥

3 A W V!

3

T
69000 370000 371000 372000 373000 374000
K Hb4s4R/m

B2 HIEWARBHARNEER
TE] BE (o) #o ] & A& F 44 4. (b)

Fig. 2 Space between two roads (a) and co-seismic

horizontal shortening (b) from satellite images
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Fig. 3 Space between two roads (a) and co-seismic horizontal
shortening (b) from GPS measurements after the earthquake
and satellite images before the earthquake
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Fig. 7 Distribution of co-seismic horizontal shortenings in different spaces across rupture
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