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Aftershock distribution of Longmenshan fault zone
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Fig. 2 Geotectonic bakeground in Longmenshan fault zone
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Table 1  Location and corresponding parameters of the digital seismic network in Longmenshan fault zone

/ / /
) ) m (UD) (EW) (SN)

weX 103.48 | 31.34 | 1258.0 | FSS3M 2052.84 | 2033.79 | 2047.56 CDMA
SPX 103.73 | 32.36 | 2558.9 | FSS3M 2008.33 | 2043.66 | 2037.42 CDMA
BKZ 105.23 | 32.77 | 676.1 | FSS3M 2033.17 | 2051.27 | 2029.15 CDMA
MG 105.55 | 32.24 | 660.8 | FSS3M 2055.03 | 2022.71 | 2038.20 CDMA
BJM 103.69 | 31.15 | 1090.8 | FSS3M 2055.03 | 2022.71 | 2038.20 DNN
YPG 106.09 | 32.99 | 595.1 | FSS3M 2007.96 | 2024.12 | 2007.53 CDMA
DAZ 106.31 | 33.05 | 655.5 | FSS3M 2038.59 | 2006.97 | 2059.41 CDMA
HWZ 104.18 | 31.46 | 710.1 | FSS3M 2040.00 | 2040.00 | 2040.00 CDMA
XLZ 103.51 | 30.29 | 519.7 | FSS3M 2043.09 | 2020.35 | 2044.23 CDMA
ZC 103.70 | 31.15 | 1164.4 | BBVS420 2020.10 | 1991.40 | 2012.90 CDMA
HJP 103.68 | 31.15 | 1108.6 | FSS3M 2036.30 | 2047.20 | 2031.70 GPRS

@

(ZC) ( 120 s ~60 Hz)
10 ( 2 s ~50 Hz) .
©) o
EDAS-24 24
A/D \ 130 dB ( 50Hz
)-
©) : (BJM) DDN
9600 bps; CDMA 25 KC 4800 bps.
@ :
N + 2
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Fig. 3  Distributions of the digital seismic stations in Longmenshan fault zone
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Fig. 4 The Da‘an digital seismic station
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Fig. 5 Noise power spectral density maps of the sub-station bases
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Table 2 Sub-station background noise of the digital seismic network in Longmenshan fault zone

RMS/(10 * m=+s"") RMS/(10 *m=s"")
4.344675 1. 933275
3.955031 8.619639
1. 589951 1. 547802
5.829935 4.335328
45 dB .
24 90 ~ 130 dB.
24 +2% (£8388607)
138.4 dB.
R
D =20log — (5)
RMS x S x 2P
: R——EDAS-=241P 2 counts; RMS——
m/s; S—— counts/um/s; P—— (1.33); ﬁ
8 100 dB 114 dB
( 3).
3
Table 3 The sub-station observation dynamic ranges of the digital seismic network in Longmenshan fault zone
/dB /dB
FSS3M + EDAS-241P 102. 17 FSS3M + EDAS-241P 109. 20
FSS3M + EDAS-241P 102. 98 FSS3M + EDAS-241P 96.21
FSS3M + EDAS-241P 110. 90 FSS3M + EDAS-241P 111.13
FSS3M + EDAS-241P 99.61 FSS3M + EDAS-241P 102. 18
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Table 4 The maximum noise displacement of stations level direction and

corresponding epicentral distance of different magnitude

M, =1.5 M, =2.0 M, =2.5 M, =3.0 M, =3.5 M, =4.0

/um Alkm A/km Alkm A/km Alkm A/km
0.00161 89.3 150.8 254.5 429.6 725.0 > 1000
0. 00203 80. 3 135.6 228.9 386. 3 651.9 > 1000
0. 00149 92.5 156.2 263.7 445.0 751.0 > 1000
0.00103 109.2 184.3 311. 1 525.0 886. 1 > 1000
0.00124 100. 5 169. 6 286. 3 483.2 815.5 > 1000
0. 00125 100.0 168.7 284. 8 480.7 811.2 > 1000
0.00143 94.3 159. 1 268. 5 453.2 764.9 > 1000
0.00117 103.2 174.3 294. 1 496. 4 837. 8 > 1000

[ — | wsin

Fig. 6 Monitoring capacity of digital seismic network in the Longmenshan fault zone

6

[ wxiz | g fam | | bkl s

[ | tigmez.0 [T

4,2, 5



1 s WFSD

37

YPG-UD

YPG-EW

1P 2 £ de R ) et

: 3670.130 0.010

C118:30:22.950 s-p=0.61

YPG-NS *-ﬁ———/v—'v—-l -

1819 1820 1821 1822 1823 1824 1825 1826 1827 1828
Bt fil(s)
up— ; EW— ; NS—
7 M. 1.5 (20 km) (2009 3 25 8: 48)

Fig. 7 The recorded earthquake waveform (M, 1.5) of Caopo station at Wenchuan

5 2009 5 ~2009 8
Table 5 Compared positioning results (M, = 4.0) of the Longmenshan digital seismic network

to the State Seismological Bureau network center on May to August 2009

23:49: 29 32.369 104. 778 4.5
20090514
23: 49: 28 32.3 104.8 4.2
02: 03: 51 31.307 104. 112 5.4
2009-06-30
02: 03: 50 31.5 104.0 5.6 N
13: 40: 23 31.519 103.939 4.4
20090630
13: 40: 24 31.5 104.0 4.3 N
15: 22: 23 31. 461 104. 181 4.9
20090630
15: 222 19 31.5 104.0 5.0 N
22: 35: 42 31.228 104. 260 4.5
20090747
22: 35: 41 31.4 103.9 4.5 N
05: 54: 38 31.774 104. 029 4.5
2009-08-01
05: 54: 38 31.8 104. 1 4.1
06: 18: 12 31.136 103. 648 4.3
2009-08-04
06: 18: 13 31.2 103.6 4.0

I M =4.0
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Fig. 8 The M, 4.2 seismic waveform on May 14 2009 at Pingwu County Sichuan Province
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ANALYSIS UPON DYNAMIC RANGE AND MONITORING
CAPABILITY OF WFSD DIGITAL SEISMIC NETWORK OF
THE LONGMENSHAN FAULT ZONE

MA Xiu-min' > PENG Hua'® JIANG JingHie' ° PENG Li-guo’
(1. Key Lab of Neotectonic Movement and Geohazards Ministry of Land and Resources Beijing 100081 China;

2. Institute of Geomechanics Chinese Academy of Geological Sciences Beijing 100081 China)

Abstract: After the 5. 12 earthquake in Wenchuan the temporary digital seismic network has been
layout in time in Longmenshan fault zone in order to monitor earthquake trends and probe into the
large—scale tectonic stress field activity. Digital seismic network is made of 11 digital seismic
instruments and which are arranged at north eastern margin and southwestern side of Longmenshan
fault zone. A certain number of data from observation stations are randomly selected in order to
analyze the monitoring capability and dynamic range of WFSD digital seismic network. The dynamic
noises of station base are acquired through the Fourier Transform and power spectral density
analysis. And then the dynamic range of observing systems and monitoring capacity of network are
analyzed. WFSD digital seismic network has a monitoring M 1.5 micro-seismic capacity in
Longmenshan fault zone based on Comparing the computing results with the record of a large number
of microseismic. And it basically accorded with the results of that by Seismological Bureau Networks
Center of China. Therefore WFSD digital seismic network can provide a basic observing datum for
the deformation mechanism research of Longmenshan fault zone.

Key words: Longmenshan fault; Wenchuan earthquake Fault Science Drilling; digital seismic

network ; monitoring capability; dynamic range





