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Fig. 1 The seismic distribution at Zipingpu reservoir area before the M 8. 0 Wenchuan earthquake.
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Fig. 2 The water level,M-T plot, monthly fre-

quency and creep deformation at Zipingpu reservoir.
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Fig. 3 The aftershock distribution of M4 8. 0 Wenchuan earthquake at Zipingpu reservoir area.
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Fig. 4 The coseismic surface ruptures of 2008 Wenchuan earthquake near Zipingpu reservoir.
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Fig. 5 Comparison between the locations of earthquakes using S—P wave arrival time(red line)

and P wave arrival time( black line) near Zipingpu reservoir.
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Fig. 6 The relocation result of the initial rupture location and depth

of My 8.0 Wenchuan earthquake near Zipingpu reservoir.
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Fig. 7 The comparison between the waveform of the M 8.0 Wenchuan earthquake(a)and the M 1.3

earthquake (b) near Shuimo area at Zipingpu reservoir at 04; 01 16. 54 on April 5,2008.
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STUDY ON THE RELATIONSHIP BETWEEN THE
RESERVOIR-INDUCED SEISMICITY AT ZIPINGPU
RESERVOIR AND THE M, 8.0 WENCHUAN EARTHQUAKE

MA Wen-tao'” XU Chang-peng">’  ZHANG Xin-dong”’

XU Xi-wei'’ LI Hai-ou" YUAN Jing-li"’
1) National Geophysical Field Observatory at Lhasa ,Institute of Geology,
China Earthquake Administration ,Beijing 100029 , China
2) Earthquake Administration of Shandong Province , Jinan 250014, China
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Abstract

Using the observations of the Zipingpu reservoir seismic network ( including seven short-period
seismic stations,with an average station distance of 10km ) of the period from July 2004 to 2009, and
the data from January-December 2009 recorded by the intensive seismic observation network ( six
short-period seismic stations with the station spacing of 3km) ,930 foreshocks near Zipingpu reservoir,
the main shock, and 5789aftershocks, as well as the initial rupture of the My 8. 0 Wenchuan earth-
quake were relocated with double difference location algorithm. Combined with the geological field in-
vestigations , the analysis of seismic activity in Zipingpu reservoir area, the distribution of coseismic
surface rupture,the depth of initial rupture location of Wenchuan M, 8. 0 earthquake, and the after-
shock distribution, we find that the occurrence of M 8. 0 Wenchuan earthquake has close relation with
Zipingpu reservoir; 1) The seismic swarms at the Shuimo,and Dujiangyan and Shenxigou area are 10
kilometers away from the reservoir, the seismic strain release caused by Zipingpu reservoir increased
by 200% ,and the release was closely related to water level changes and accelerated before the Wen-
chuan earthquake; 2) There are two northeast directed coseismic surface rupture zones with 1m dis-
placement along Zhongtanpu Fault; 3) the aftershocks of Wenchuan earthquakes are mainly distribu-
ted on northwestern wall of the Zhongtanpu Fault; 4) The relocation revealed that the Wenchuan
earthquake occurred at 27minutes,59. 5 seconds,the depth is between 6 ~9km; and 5) by compari-
son, the focal depths of the fore-shocks occurring on 2008 =04 —05 are about 7. 8km, and the initial
time of waveforms of this swarm is same as that of the M 8. 0 Wenchuan earthquake.

Key words Zipingpu reservoir, Wenchuan earthquake, reservoir-induced seismicity, coseismic sur-

face rupture,initial rupture , earthquake swarm
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