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Characteristics of seismic wave attenuation in
Shanxi Reservoir area of Zhejiang Province

Zhu Xinyun® Yu Junyi Zhang Fan

(Earthquake Administration of Zhejiang Province, Hangzhou 310013, China)

Abstract: The earthquakes which occurred from 2002 to 2007 in Shanxi Reser-
voir area, Zhejiang Province, are very notable, because the province is not con-
sidered prone to earthquakes. We have collected waveform data of 182 M; >2.0
earthquakes recorded at near-source stations. By using the coda time series with
high signal-to-noise ratio and filtering the data to eliminate background noises
based on Sato model, the coda Q. (f) was calculated, and the relationship between
Q.(f)and frequency (f) was obtained. Then, the characteristics of seismic
wave attenuation in the reservoir area were analyzed. 641 three-component
records chosen from 9 stations were used for this study. Our result shows that the
relationship between the coda Q.(f) and f is: Q.(f)=052.19+7. 11 f*-9221=0.05,
suggesting that the study area is a tectonically inactive zone. The attenuation
coefficient for high frequency waves increases with seismic activity. Further
analysis on the relationship between Q.(f) and sampling depth reveals that high
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attenuation layers exist deep beneath the study area.

Key words: earthquake swarm; coda; attenuation coefficient; reservoir earth-
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Fig. 2 Examples of coda wave attenuation parameter calculation
(a) E-W component velocity seismogram, ¢, represents cutoff point of coda waves satisfying signal-
to-noise ratio (SNR) condition, #; denotes cutoff point of coda waves used in the calculation, ¢, is
the origin time (7 —t, =60 s); (b) Filtered seismogram (f=11(f%1/3f)); (c) Data fitting
with f=11; (d) Relationship between Q.(f) and frequency
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Fig. 3 Q. (/) values versus frequency for all stations in the whole region
(a) Relationship between Q. f) and [requency. asterisk represents measured Q. (). solid line

shows Q. { f}-Trequency dependency relation for the whole region: (b) Residual distribution
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Table 1 Statistical results of Q value from different stations

/°E /°N Qo AQo 7 Ap

WEZ 120. 67 27.93 69. 65 25. 84 0.919 0.166 13
SHX 120. 05 27.66 51.27 3.72 0. 899 0.033 59
HUT 119.99 27.76 54,37 4.93 0.932 0.033 82
LIY 119.99 27.62 51. 77 4.11 0. 895 0.038 54
XP 119.94 27.63 51. 89 5. 36 0. 905 0.036 122

BY 119. 96 27.67 50. 78 3.41 0. 894 0.026 77

TSH 119. 80 27.67 51.40 4. 86 0. 969 0.036 135
YUH 119.92 27.71 51.06 3. 80 0.920 0.034 77
JIN 119.63 27.98 63. 89 14. 42 0.924 0.073 22

52.19 7.11 0.9221 0.05 641
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