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Rapid Determination of the Earthquake Focal Depth by
Using Near Earthquake and Teleseismic Waveforms
a Case Study of M 7.0 Earthquake on April 20th, 2013

ZHANG Yingying, AN Yanru
(China Earthquake Networks Center, Beijing 100045, China)

Abstract: By using the waveforms recorded by Sichuan province regional stations, the first arrival P phases by
precisely manual picking, and a grid search method, the paper gets the depth result of Lushan Ms7.0 earthquake
through controlling the location residuals by modifying the deep values. Meanwhile, based on the teleseismic
waveforms data recorded by global network stations and the given source location, the paper uses Taup to

calculate the theoretical arrival time of surface reflections sP, and verifies the focal depth determined by the
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near earthquake waveforms by fitting the arrival time of sP. The result shows that the focal depth of Lushan

earthquake with 14 km is reasonable which is determined by jointly using the waveforms recorded by regional

stations and teleseismic stations. In a limited short time, the method which jointly use the waveforms recorded by

regional stations and teleseismic stations is simple and effective, so it will be very suitable to be used in

earthquake quick report work.
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Fig.1 The distribution of Sichuan regional stations and global stations used in the location
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Table 1 The location residuals with every depth of Lushan M; 7.0 earthquake
PeZELIE  BAX BFZEls MDS G8%%Els RE/km PeZELIE  BAX Bl MDS 687l RE/km
0.130 -0.09 0.02 14 0.438 0.87 0.73 8
0.143 0.09 0.16 13 0.446 -0.93 -0.63 24
0.157 -0.27 -0.04 15 0.471 0.88 0.81 7
0.160 -0.22 -0.15 16 0.486 -1.02 -0.69 25
0.193 0.25 0.29 12 0.509 0.96 0.87 6
0.193 -0.34 -0.2 17 0.51 -1.06 -0.75 26
0.217 -0.39 -0.27 18 0.534 0.89 0.93 5
0.246 -0.49 -0.28 19 0.545 0.88 0.97 4
0.261 0.43 0.43 11 0.547 -1.14 -0.812 7
0.292 -0.62 -0.33 20 0.551 0.84 1.01 3
0.330 -0.72 -0.39 21 0.556 0.79 1.04 2
0.332 0.6 0.55 10 0.559 0.72 1.06 1
0.366 -0.8 -0.44 22 0.584 -1.23 -0.86 28
0.383 0.74 0.65 9 0.622 -1.31 -0.91 29
0.406 -0.89 -0.5 23 0.659 -1.59 -0.92 30
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Fig.3 The location residuals curves of Lushan Ms 7.0 earthquake
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Fig.4 The waveforms of Lushan earthquake recorded by GSN stations
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