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Abstract: Based on a 1D finite moving source model propagating unilaterally with uniform velocity, the rupture
transmission in one direction is superior to that in other directions. According to the Doppler Effect in the earthquake
rupture process,the seismic wave frequency received by earthquake stations changes in different directions and thus,
we can use the directional change of the corner frequency of the P or S waves to obtain the source parameters of the
fault plane.In this article, the azimuth of rupture propagation direction and source parameters of the fault plane of
the July 20,2012,Ms4.9 earthquake at the boundary zone of Gaoyou and Baoying in Jiangsu Province are obtained u-
sing the directional change of the corner frequency of the P and S waves, respectively. The azimuth angle of the fault
plane for this earthquake was determined to be 232° by the P waves and 233.5° by the S waves, the seismic Mach
number (v/c) was about 0.18 by the P waves and 0.23 by the S waves, and the fault length was about 0.26 km by
the P waves and 0.18 km by the S waves. The result inverted by the corner frequency of the P and S waves is consist-
ent, which shows that the azimuth angle of the fault plane for this earthquake was about 232°. Because of the lack of
a near-station record at an azimuth of 49°,the inversion method is based on a 1D finite moving source model propa-
gating unilaterally with uniform velocity. Therefore, the result of a rupture azimuth of 232° cannot represent a rup-
ture propagating in the direction from NE to SW;it only indicates that the rupture surfaces were aligned in that di-
rection. The seismic Mach number was about 0.2, which shows that the rupture velocity was smaller than the S wave
velocity,and the fault length was about 0.2~0.3 km. Many scholars have studied the seismogenic structure of the

earthquake on July 20,2012, using a variety of methods such as focal mechanism solutions, field seismic intensity in-
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vestigations,and relocation for aftershocks;however,the results have not been the same.The results of focal mecha-

nism solutions show that the strike angle of one fault plane is 14°~28° in the NNE direction, whereas the strike an-

gle of the other is in the NWW direction. Analysis shows that the fault plane might be in the NNE direction;howev-

er,the results of both field seismic intensity investigations and relocation for aftershocks show the fault plane might

be in the NE direction.Our result show that the fault plane is aligned NE-SW, which is in accordance with the field

seismic intensity investigations and relocation for aftershocks. The result inverted by the corner frequency of the P

and S waves is consistent, showing a rupture azimuth with NE-SW alignment, which indicates that this method is

meaningful in the fitting of the azimuth angle of an earthquake fault plane.Combined with regional geological struc-

tural data,we suggest that the Chuhe fault is likely to be the seismogenic structure of the Ms4.9 earthquake at the

boundary zone of Gaoyou and Baoying.
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Fig.1 Distribution of the faults around epicenter of Gaoyou-Baoying

M¢s4.9 earthquake and chosen stations
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Table 1 Basic parameter and corner frequency of source spectrum of
stations

Al fir mH T BN/ He
oy AR/ O BB/ Bi/km /) P S
BY (W) 33.26  119.27  20.44  316.02 1.25 1.28
XH (%fk) 32.89 119.85 30.85  122.48 1.18 1.12
YC (#h¥#O 33.37  120.02  56.46  48.64 1.40 1.33
HUAQHE%) 33.62 119.01  83.08 320.27  1.62 1.19
LH (54> 32.50 118.93  83.90  225.07 2.10 2.23
LAS(HEK) 33.77  119.29  85.88  342.32 2.17 1.43
XY (BFff)  33.07  118.49 100.45 272.19 1.20 1.04
7] CHYL) 32,13 119.43  101.25 187.42 2.38 1.59
1) (Y1) 32,07 120.30  127.08  147.41 1.33 1.11

NJ2(@a0)  32.05 118.85 128.14 211.70  1.57 1.54
IN (7)) 31.96  118.84 137.70 210.22  1.43 1.27
PK (i) 32.07 118.63 138.20 219.50  1.69 1.21
SH (gt) 33.54  118.16 142.73 293.37  1.21 1.08

JT (&35) 31.73  119.54 144.95 181.12 1.40 1.03
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Table 2 Rupture parameters of Gaoyou—Baoying Ms4.9 earthquake

WH  WEREFMMA/C) MR DR WK/ km
Pk 232 0.18 0.26
S ¥ 233.5 0.23 0.18
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Fig.2 The displacement spectrums of P wave and S wave of Gaoy-

ou—Baoying Ms4.9 earthquake recorded by BY and XH sta-

tion
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Fig.3 The relation between corner frequency and azimuth angle of

seismic stations (Radial digit represents the corner frequen-

cy,hollow circle represents the azimuth angle of station)
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