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Fig. 1 Location of the airguns source and

seismic stations in the surrounding area
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Fig.2 Seismic wave generated by airgun source recorded

by permanent station ( vertical component)
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Fig. 3 Stacked P wave signal generated by airguns recorded by permanent station in north Tianshan (a)

and the corresponding amplitude spectra (b)
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Fig. 4 Stacked S wave signal generated by airguns recorded by permanent station in north Tianshan (a)
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Fig. 5 P wave signal generated by airguns recorded by permanent station in north Tianshan (a)

and the corresponding amplitude spectra (b)
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Fig. 6 S wave signal generated by airguns recorded by permanent station in north Tianshan (a)

and the corresponding amplitude spectra (b)
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Fig. 7 The normalized amplitude attenuat
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Research on Characteristic of Seismic Attenuation in the Northern
Tianshan Area using Seismic Signal from Airgun Source

SU Jin-bo'*, WANG Bao-shan’, WANG Hai-tao’, WANG Qiong”, JI Zhan-bo’
(1. Lanzhou Institute of Seismology, CEA, Lanzhou 730000, Gansu, China)
(2. Earthquake Administration of Xinjiang Uygur Autonomous Region, Urumgi 830011, Xinjiang, China)
(3. Key Laboratory of Seismic Observation and Geophysical Imaging, CEA, Beijing 100081, China)

Abstract

Using the artificial seismic source (airguns) data, we studied the attenuation relation of the amplitude of
airguns signal with distance and estimated the attenuation characteristics of the medium in the northern Tianshan
area. We chose the airguns signals which were recorded by 8 fixed stations in Xinjiang Digital Seismic Network
in the northern Tianshan area, and calculated the RMS (root mean square) of amplitude spectrum of the signal
after the stacking of the signals within the frequency 2 ~6 Hz of airguns. Taking the RMS value as the amplitude
which was formed when the airgun signal propagated to each station, we fitted these RMS values with attenua-
tion equation, and obtained that when the frequency is 3. 8 Hz, the quality factors of P and S waves are Q, =
(464 £70) and Qg = (653 +46) in the study area. By using the same method, we also calculated seismic at-
tenuation by using an earthquake signal occurred near the airguns source, and obtained that when the frequency
is 4.2 Hz, the quality factors of P and S waves are O, = (226 +40) and Qg = (484 £34) . The obtained re-
sults are similar to previous studies which were based on earthquake in different area. It shows that artificial seis-
mic source can be used to study on attenuation characteristic of the medium, and the relative study could provide
the foundation for monitoring the variation characteristics of geological medium attenuation with time in the long
term.

Key words: artificial source; northern Tianshan area; amplitude attenuation; Q value



