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Crustal movement in the earthquake area before and after
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Abstract: Displacement time series of precise single epoch positioning imminent-
ly before the great Wenchuan earthquake on May 12, 2008, and shortly after
the earthquake at 5 GPS stations of PIXI, CHDU, JYAN, NEIJ and LUZH are
obtained from the double difference positioning of the BERNESE software.
Through analysis on the best fit result and comparison of different results the
accuracy of the single epoch solutions is discussed. The result of data processing

with YANC used as a fixed station show that there were significant anomalies in
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3 displacement components of NEU at LUZH station on May 9 before the earth-
quake, while the vertical displacements at stations of PIXI, JYAN and NEIJ,
close to or near the epicenter, were quite significant within 1 hour before the
earthquake, especially the vertical displacement at PIXI station, 36 km to the
epicenter, accumulated to more than 300 mm within 1 hour before the earth-
quake. The post seismic horizontal displacements at PIXI station were even
more striking with more than 400 mm displacement for both components, quite
close to the result of more precise weekly solutions. All these changes are sig-
nificantly larger than the RMS (rooted mean squares) of the single epoch posi-
tioning solutions. Though the real time single epoch positioning solutions can
not be obtained at present, the result may be used as an evidence in the study on
crustal movement close to or near the epicenter imminently before great earth-

quakes.
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AN TR 5+ S SOBIL B0 OL I K5 B SRAE A AT IR 1D 10—50 AN RAE AR B H AR 45 R K
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fife. 55— M AL —FF 7E BSOS AL B b R T TG HL B2 HE IR S e Y SUA 0L I 2 4 1R UL DU
A, VEEUCHL R ZAR AL 0 BCIE o X 3 J2 ZE 3R SCIE LAl o . k8 B 00 B BRIE L W R
T A% B IE 55, SR NG %6 AL DD 5 0 A6 R0 25 Ah 34 v DUJ P 4 I FEL 5 22 5% Wil 11%) 7y 1% fik B J SR
{E % (Dach et al s 2007).

DO M= A A B[R] 2 G S A (] 2008 4E 5 H 12 H 14 B 28 43 04 Fb. A SC T 24N 7
BT E A i Sl 0 25 CT AR 25D 1 4 ANk il (YANC (R ) . WUHN GR 0
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Fig. 2 Horizontal and vertical displacements in mm at LUZH station from May 4

to 12, 2008, before and after the Wenchuan earthquake. Red denotes N compo-

nent, green E component and blue U component. Scale of the ordinate is 100 mm
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and the abscissa is for epochs in seconds. The interval between 2 red dots in lower

part is one day. Three red dots on right part indicate the earthquake time
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Fig. 4 Vertical displacements at PIXI station imminently before the Wenchuan
earthquake on May 12, 2008. The ordinate denotes displacement

in mm and abscissa represents Beijing time
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Table 2 Displacement N, E, U component variation and coseismic displacement of single

epoch positioning solutions before and after the earthquake at 3 stations

B PIXI JYAN NEIJ
Jiot/s -
N/mm E/mm U/mm N/mm E/mm U/mm N/mm E/mm U/mm
23280 20. 8 0.6 —231.9 9.1 —20.2 —85.8 —A47.4 119.4 —186. 8
23310 34 —69.6 —268.3 8.2 —21.3 —73.1 —44. 2 115.5 —189.4
23340 430.5 —437.9 —228.3 89.2 —92.5 —72.0 —49.1 107.1 —199.2
& C 421. 4 —562.2 —87.4 37.0 —69.5 —7.3 6.0 —18.1 —2.7
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50 J A S I I A L B 2 22001
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TCTHIA 25 AL AT k.

X YANC 3, CHDU 35 Hf# N, E 1 U [RZE A8 0120 % 111.8, —155.2 Fl
—22.6 mm. [AFE, FXF YANC 3%, PIXI, CHDU, JYAN, NEIJ il LUZH 3 J& f#% [7 5% 3
AN 43 i i B K R DT B T SO U, 3K LR A AR TR 1 R — B

3 iFig
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Fig. 5 NEU displacement time series for several epochs at LUZH station before and after the
Wenchuan earthquake. Large red dots show the time of earthquake. The time interval between
2 consecutive epochs is 30 s. Ordinate shows displacement in mm and abscissa denotes Beijing

time
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