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Abstract: The Yongning Mg4. 6 earthquake on November 20, 2012 is relocated
by using the absolute positioning method (Hypo2000), and distribution of af-
tershocks is also given. In order to investigate the seismogenic structure of the
earthquake, focal mechanism and depth of the earthquake are inverted by using
CAP method. The inversion result shows that the Yongning earthquake is of
dextral strike-slip faulting with a small amount of thrust component, and the
moment magnitude is My4. 3. The best double couple solution is 11°/74°/171°
for the nodal plane [ , and 103°/81°/16° for the nodal plane [[. The estimated
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focal depth is about 8 km. The earthquake epicenter, focal mechanism solution
and cross sections along the focal depth suggest that the earthquake is likely to
occur on the secondary fault in the western Yinchuan buried fault zone.

Key words: relocation; CAP method; focal mechanism solution; seismogenic
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Fig. 1 The epicenter of Yongning Ms4. 6 earthquake on 20 November 2012 and distribution
of active faults in the studied area. The inset in the lower right corner gives the location

of the studied area and the distribution of stations used in this study
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Fig. 2 Crustal velocity structures beneath eight seismic stations of Ningxia. The dash
lines and the solid lines represent S wave velocity and P wave velocity, respectively
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(a) location of the profile AA" along the strike of Yinchuan buried fault; (a’) Distribution

of focal depths along the strike of Yinchuan buried fault; (b) Location of the profile BB’
perpendicular to the strike of Yinchuan buried fault; (b') Distribution of focal
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depths perpendicular to the strike of Yinchuan buried fault
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Fig. 5 The focal mechanism solution of Yongning Ms4. 6 earthquake and waveform
fittings between synthetic (red) and observed (black) seismograms
The first row in the figure shows beach-ball of focal mechanism, occurrence date, the best focal depth, fo-
cal mechanism solution of nodal plane I, moment magnitude and fitting error. The beach-ball is drawn by
lower hemisphere projection method, in which the small open circles stand for station locations. The num-
bers in the first and second rows below the waveform are the time shifts of theoretical seismograms relative
to observation seismograms, and correlation coefficients of the two types of seismograms. The texts on the

left side of the waveform are epicenter distance, station code and azimuth angle

6 Ms4. 6

Fig. 6 Comparison of focal mechanisms of Yongning Ms4. 6 earthquake

using P wave initial motion, amplitude ratio and CAP methods
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