
     On  05/12/2008,  the  Mw7.9  Wenchuan  earthquake 
occurred along the Longmenshan Fault Zone that bound the 
Tibet Plateau and Sichuan Basin and ruptured ~300 km 
unilaterally from SW to NE (Xu et al., 2009). A better 
understanding of spatio-temporal evolutions of seismic  
activity around the epicentral region of the Wenchuan 
mainshock, especially right before, could help us to better 
understand the nucleation process of the large intraplate 
earthquakes. The Zipingpu Reservoir Seismic Network is 
in the immediate vicinity of the epicenter of the Wenchuan 
mainshock (Figure 1), which contains 7 seismic stations 
with RSFS 1-Hz short-period seismometer and RSDA data 
acquisition unit  (100 sample/s).  The existence of this 
seismic network provides a unique opportunity to examine 
the  seismicity  rate  changes  around  the  Wenchuan 
mainshock in details. 
     To identify potential events that were missing from local 
earthquake catalog, we apply the waveform-based matched 
filter technique to continuous recordings from 02/01/2008 
to 05/12/2008. The procedure generally follows that of 
Peng and Zhao (2009) and Meng et al. (2013). 
      We use 3886 earthquakes listed in a hypoDD-relocated 
catalog as template events to scan through the continuous 
data. We first apply a 2-8 Hz bandpass filter of to both 
template and continuous waveforms and down-sample the 
data to 20 Hz. The correlation time window is set to be 1s 
before and 3s after S-wave arrival time and moves forward 
by one data point. Then, we stack the cross-correlation 
traces for all channels and get the mean cross-correlation 
trace. The threshold is set as the sum of the median value 
and 14 times the median absolute deviation (MAD) of the 
mean  cross-correlation  trace.  We  also  estimate  the 
magnitude of the detected events based on the median of all 
peak  amplitude  ratios  between  detected  and  template 
events. 
       In total, we detect 4803 events in ~3 months prior to 

the Wenchuan mainshock (Figure 2). Incomparison, the 
Zipingpu Reservoir Seismic Network catalog only has 268 
earthquakes during the same period. The magnitudes of 
detected events range from -0.9 to 3.7. The most significant 
seismicity rate changes occurred on 02/14/2008, when 
several earthquake swarms occurred. The largest event 
during the earthquake swarms was a M3.7 normal faulting 
event based on the P-wave first motions. Prior to this M3.7 
event, there was a 4-day long quiescent period when no 
event is detected. The swarm activities extended along 
NW-SE direction, which is normal to the Longmenshan 
Fault. The seismicity rate decayed back to background 
level ~4 days later and no significant change of seismicity 
rate are observed immediately before the mainshock. Our 
observations  are  in  contrast  to  recent  observations  of 
accelerating/migration foreshock behaviors prior to the 
1999 Mw7.6 Izmit earthquake (Bouchon et al., 2011) and 
the 2011 Mw9.1 Tohoku earthquake (Kato et al., 2012). 
This is consistent with a lack of accelerating foreshock 
behavior right before the 2010 Mw6.9 Yushu earthquake 
(Peng et  al.,  2013; this meeting),  suggesting that  the 
foreshocks or the inferred nucleation processes of large 
earthquakes  are  not  always  been  observed  for  all 
mainshock sequences. Hence it is challenging to use them 
as possible warnings for upcoming large events. 
 
References 
 
Bouchon,  M.,  H.  Karabulut,  M.  Aktar,  S.  Özalaybey,  J. 

Schmittbuhl, and M.-P. Bouin, 2011. Extended nucleation of 
the 1999 Mw 7.6 Izmit earthquake, Science, 331: 877–880. 
doi:10.1126/science.1197341. 

Kato, A., K. Obara, T. Igarashi, H. Tsuruoka, S. Nakagawa and 
N. Hirata, 2012. Propagation of Slow Slip Leading Up to the 
2011 Mw 9.0 Tohoku-Oki Earthquake, Science, 335: 705-
708. doi: 10.1126/science.1215141. 

Meng, X., Z. Peng, and J. Hardebeck, 2013. Seismicity around 
Parkfield correlates with static shear stress changes following 
the 2003 Mw 6.5 San Simeon earthquake, J. Geophys. Res., 

RUAN Xiang, MENG Xiaofeng, PENG Zhigang   and XIE Ronghua, 2013. Seismic activity around the epicentral region of the Mw7.9 
Wenchuan earthquake.  Acta Geologica Sinica (English Edition), 87(supp.): 379-380. 
 
 

Seismic Activity around the Epicentral Region of the Mw 7.9 
Wenchuan Earthquake 

 
 

RUAN Xiang1, MENG Xiaofeng2, PENG Zhigang2
, * and XIE Ronghua1

 

 

1. Sichuan Earthquake Administration, Chengdu, China 610041 
2. Georgia Institute of Technology, Atlanta, USA 30332 

 Vol. 87   Supp.                                                                                                                                                                                  

* Corresponding author. E-mail:  zpeng@gatech.edu 

379 

ACTA GEOLOGICA SINICA (English Edition)  
http://www.geojournals.cn/dzxben/ch/index.aspx     http://mc.manuscriptcentral.com/ags June 2013 



ACTA GEOLOGICA SINICA (English Edition)       Vol. 87   Supp.      June 2013 

380 

submitted. 
Peng, Z., B. Wang and H. Tu,  2013.  Immediate foreshock 

activities of the 2010 Mw6.9 Yushu earthquake, Geophys. J. 
Int., in review. 

Peng, Z., and P. Zhao, 2009.  Migration of early aftershocks 
following the 2004 Parkfield earthquake, Nature Geosci., 2:  
877–881. doi: 10.1038/ngeo697. 

Xu, X., X. Wen, G. Yu, G. Chen, Y. Klinger, J. Hubbard, and J. 

Shaw,  2009.  Coseismic  reverse-  and  oblique-slip  surface 
faulting generated by the 2008 7.9 Wenchuan earthquake, 
China; Geology 37:  515–518. 

 

Fig. 1. Distribution of the Zipingpu reservoir 
seismic network and locations of template 
earthquakes 
The red lines mark the active faults and the green star 
is the epicenter of the 2008 Mw7.9 Wenchuan earth-
quake. The inset mark theSichuan province. 
 

Fig. 2. Temporal evolutions of detected 
earthquakes about 100 days before the 
Wenchuan earthquake. 
The red circles mark the magnitudes and occur-
rence times relative to the Wenchuan earthquake. 
The blue line marks the cumulative numbers. 
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