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of Recent Years in Ningxia Area
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Abstract: Focal depth, the vertical distance from an earthquake source to the ground (the epicen-
ter), is one of the basic earthquake parameters and is one of the most difficult of the seismic pa-
rameters to accurately determine. The accurate determination of the focal depth involves a series
of important problems including a correct understanding of the earthquake preparation process,
the earthquake mechanism, its geological structure, and the stress field. Since the fifteen stations
of the Ningxia digital seismic observation network were officially established in 2009, a large vol-
ume of digital seismic waveform data has accumulated, and much research work has been possi-
ble. On the basis of previous studies, using the lag of the sPn and Pn phases, in this study, we
calculated the focal depth of nine earthquakes with M=>3.0, which occurred in the area surround-
ing Ningxia in recent years. The results of the sPn method are mainly dependent on the velocity
model selection and precision of the seismic phase. We selected the approved and widely used
Ningxia local velocity model. The Pn and sPn phases and reading accuracy are particularly impor-
tant, because the initial amplitude of this type of wave phase is generally weak. As such, if there
is an arrival time difference of 0.5~1 s, it may result in a calculation error of 1.5~3 km in the fo-
cal depth. With the availability of multiple records of the sPn phase, using the averages of each
calculation depth, it is possible reduce the error caused by the reading. Research shows that it is a
relatively simple matter to accurately calculate the near-earthquake depth within the crust using

the lag of the sPn and Pn phases. Determining the exact value of the focal depth can provide an
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important criterion in earthquake research with respect to the causal factors of the formation and

structure of deep crustal activities.
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Fig.2 Distribution of stations and epicenters in Ningxia area
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Table 1 Seismic parameters and calculation results of focal depth using SPn
K= 2 A5 BY/M A BRI/ km Teo/Tead 90 Awn/ApaBIH teapo IHE HEHE/km
2009-05-28T22:04 E:AGEN 3.7 5 269 1.32 2.67 2.91 8
2009-06-25T04:07 N5k Pl hi & A2 3.9 8 458 1.28 1.74 3.53 9.5
2009-11-21T06: 54 Ep=1CEN 4.2 5 287 1.41 1.34 2.65 7
THRRX AFEH
2009-11-21T15:51 o 4.7 6 308 1.32 1.95 2.42 6.5
FCTUHT R A
2010-06-22T16:46 TRIKT 4.9 7 320 1.65 2.53 2.36 6
2010-08-12T14:46 TEKT 3.7 5 312 1.50 1.98 2.25 6
2011-12-27T02:46 AN 3.7 7 334 1.78 2.16 2.63 7
2012-11-20T10:24 TR KT 4.6 7 320 1.67 2.34 2.34 6
2012-12-03T02:42 TRpT 3.7 5 251 1.72 2.56 2.39 6
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Fig.4 Theoretical travel-time curves in Ningxia area
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