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Abstract ; Seismic waves have characteristics of non-stationary signals, and their energy distribu-
tion is in a finite frequency band. In addition, they contain a significant amount of information a-
bout sources and media. Analysis of seismic signals is used to determine the sources and propaga-
tion medium and for further study of earthquake mechanisms. Fourier transform is a classic meth-
od used for signal processing. Because it is a pure frequency domain analysis method, its short-
coming is lost time information. The Fourier transform method stringently requires that the sys-
tem is linear and that the signal is stationary. Therefore, high limitations are placed on non-sta-
tionary signals. For short-time Fourier transform, constraints of the window function result in
difficulties in simultaneously obtaining good resolution in time and frequency domain. Because the
wavelet transform has the characteristic of multi-resolution, the time and frequency windows can
be dynamically adjusted as the signals changes; thus, the characteristics of local information ex-
pression capability is improved in the time and frequency domain. Therefore, the dynamic charac-
teristics of the seismic waves in the frequency and time domain should be determined by the multi-
resolution decomposition of seismic signals. In this paper, the multiresolution decomposition of
discrete wavelet transform is used to show decomposition of a synthetic waveform that is rebuilt
by different level signals of decomposition. The standard square error is 1. 554 2e— 019, and the
root mean square error is 7. 351 2e—012 between original and rebuilt signals. The signal is not
distorted due to decomposition and reconstruction processing. These results satisfy the require-
ments of computational analysis. Moreover, nine earthquakes records obtained from the Gansu

Seismic Network with a magnitude range of M, 3. 3—4., 2 were processed by using the same meth-
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ods.

Results indicate a relative energy distribution range of 1—15 Hz and an energy peak of 3—6
Hz for the local seismic wave (A<C300 km). For one earthquake, the relative energy distribution
of the earthquake differs among stations, which is caused by the focal radiation pattern and medi-
um differences. The statistical test results show that the error level and results of synthetic wave-
form testing are consistent. This method can accurately determine near seismic energy distribu-
tion in the frequency domain characteristics, which is conducive to the study of seismic wave vari-
ation in various frequency bands. Moreover, statistical results show that this method is effective
and reliable for obtaining details of seismic wave variation. However, it is difficult to explain the
phenomenon such that the frequency of the peak energy changes from low to high with an increase
in epicenter distance. Therefore, this topic requires further study. In addition, it should be noted
that if such a method is used to process data for wavelet window length, some energy may be lost
in the calculation process. The results of this study provide reference value in the research of
earthquake sources, radiation patterns and seismic wave propagation in an anisotropic medium,
and aseismic design for engineering applications.
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Table 1 Corresponding table for frequency band and sub-band

T 1 2 3 4 5 6 7 8
B /Hz 25~50 12.5~25 6,25~12.5 3,13~6.25 1,56~3.13 0.78~1.56 0.39~0.78 0.20~0.39
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Fig.1 Comparison of the original signal and rebuild signal.
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Table 2 Seismic parameters of selected earthquake
2EFS H R il ZF/ RERE/km RBRE M, BT
1 2010-03-03 22:35:01 32.86 105. 31 7.3 3.5 1
2 2010-08-01 01:23:59 39.50 102. 60 8 3.7 BAl A5 g
3 2010-09-14 21.:27:06 39,10 98. 60 6 3.8 M
4 2010-09-22 18.00:45 38. 85 99. 46 9.2 3.8 R
5 2010-10-11 20:55:01 37.51 102, 24 5.9 3.3 KA
6 2010-10-12 23:53.21 39.52 103. 45 8.6 3.7 R 4 1
7 2010-11-20 16.39:41 37.60 102. 90 7 4,2 "R
8 2010-12-10 17.:13:01 39. 30 100. 80 7 4.1 B A5 1
9 2010-12-13 13:19:30 38. 30 101. 00 6 4.1 B 5
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Fig. 2 Multiresolution decomposition and signal rebuild of Wudu earthquake in 2010 recorded by Wenxian seismic station).
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Table 3 The sub-band of seismic wave peak

54 WXT WDT CXT ZHQ TSS WHS MXT DBT
1 B /km 60 63 105 136 177 202 211 234
I (f 73 3 4 4 4 4 5 4 5
&4 MIQ HXP SDT GTA  SNT
Bk 2 B E/km 74 130 157 239 268
W T 3 3 4 4 4
84 SNT GTA SDT  HXP
B3 B/ km 13 68 137 236
WA T HY 4 3 4 4
4% SNT GTA  SDT  HXP
B4 i /km 53 135 171 219
W {5 52 4 4 4 3
&% HJT SGT HXP HYS JTA SDT  LZH
=S BHBE /km 41 48 99 112 167 175 213
16 8 71 4 5 3 3 5 6 5
84 MIQ HYS HXP SGT SDT HIT JTA
Hik6 A EE/km 53 135 171 219 224 225 265
Ve T 4 4 5 4 5 6 4 4
B4 SDT HXP MIQ SGT
=T B /Km 53 135 171 219
VE{E T4 4V3 3 5
8% SDT HXP SNT GTA
HES B BE/km 52 97 135 159
L3It 4 3 4 4
“4 SGT YDT JTA  BYT
HiF9 B/ km 12 96 114 157

e {E 1 4 5 4 5
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Table 4 The probability on sub-band of seismic wave peak

FH3HA FH 4 HM 5 B
£ 5 /km FH 5
ME/ % BME/ % BME/ %
<100 33 53 13
100~200 14 52 14
200~300 7 38 38
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Fig. 3 Distribution of relative energy of Wudu earthquake

in 2010 recorded by Wenxian seismic sation.
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