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/] ABSTRACT /

The source parameters of four earthquakes with magnitude larger than 4.0 nearby the offshore Sinan are analyzed. The waveform
inversion method is used for analyzing the source parameters of two events (20 August 2012 and 21 April 2013) with C&B and AK135-c
crustal velocity structure models. The source parameters of the other two events (26 July 1994 and 23 March 2003) are obtained from
references. Focal mechanisms of the events are strike slip faulting or strike slip faulting with a thrust component. The directions of P-axes
of the events are ENE-WSW or NE-SW which are similar to previous studies on P-axes in and around the Korean peninsula. With regard
to the events nearby the offshore Sinan, the regional stress, rather than being local stress, is seen to be the result of the combination of
tectonic forces from the compression of plates colliding to the Eurasian Plate.
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Fig. 1. The epicentral distribution map in the Korea Peninsula
reported by the KMA from August 1978 to December 2013.
The earthquakes greater than magnitude 4.0 nearby the
offshore Sinan are also depicted with their dates. The
triangle means the seismic stations used in this study as
listed in Table 3.
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Table 1. The source parameters of the offshore Sinan earthquake, 21 April 2013 and nearby previous earthquakes, 26 July 1994, 23 March

2003, and 12 August 2012 reported by KMA and KIGAM

year—month—day KMA KIGAM
latitude longitude magnitude latitude longitude magnitude depth (km)
1994-07-26 34.90 124.10 4.9 - - -
2003-03-23 35.00 124.60 4.9 34.8607 124.3507 5.1 9.6
2012-08-20"" 35.46 124.68 42 35.4891 124.6264 4.0 98
2013-04-21 35.16 124.56 4.9 35.1690 124.5405 5.0 4.0
*. Korea Meteorological Administration
**: Korea Institute of Geosciences and Minerals
*** This information of KMA is after Asia Economy online newspaper 8 August 2012.
Table 2. Two crustal velocity structure models used in this study
C&B AK135—c
depth of layer (top, km) Ve (km/s) Vs (km/s) depth of layer (top, km) Vp (km/s) Vs (km/s)
0.0 5.67 3.22 0.0 5.80 3.46
51 6.05 3.44 20.0 6.50 3.85
16.7 6.67 3.79 35.0 8.04 4.48
31.9 7.88 4.48 - - -
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Table 3. Seismic instrument information used in this study
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2012—08-20 2013—-04-21

code sensor recorder institute code sensor recorder institute
BUS2 CMG-3T Q3308 KMA HKU STS-2 Q4128 KIGAM
CHJ STS-2 Q4128 KMA JEO2 STS-2.5 Q330HRS KMA
HKU STS-2 Q4128 KIGAM JJu STS-2 Q4128 KMA
KWJ STS-2 Q680 KMA KWJ STS-2 Q680 KMA
SNU STS-2 Q4128 KIGAM SEO2 CMG-3T Q3308 KMA
TIN STS-2 Q4128 KIGAM SES2 STS-2.5 Q330HRS KMA
YGN STS-2 Q4128 KINS* TIN STS-2 Q4128 KIGAM

- - - - YGN STS-2 Q4128 KINS

*: Korea Institute of Nuclear Safety
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Fig. 2. The comparison between observed (thick gray line) and
synthetic (thin black line) waveforms of 20 August 2012
earthquake considering (a) C&B model and (b) AK135-c
model. The left figures on each waveform are the epicentral
distances, and the right two figures under each waveform
are maximum amplitudes of the observed (upper) and the
synthetic (lower) waveforms in 107 m.
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Fig. 3. The comparison between observed (thick gray line) and
synthetic (thin black line) waveforms of 21 April 2013
earthquake considering (a) C&B model and (b) AK135-c
model. The left figures on each waveform are the epicentral
distances, and the right two figures under each waveform
are maximum amplitudes of the observed (upper) and the
synthetic (lower) waveforms in 10”° m.
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Fig. 4. Focal mechanism solutions of local and regional events
around the Korean Peninsula from Choi[13] and this study.
The dominant event type is strike-slip faulting. Some
thrustal and normal faulting events occur in localized
region. The closed dot and open dot mean the P axis and T
axis, respectively.
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Fig. 5. The event type classification of earthquake depicted in Fig.
4 according to Frohlich[14]. The earthquakes greater than
magnitude 4.0 nearby the offshore Sinan are also depicted
with their dates.
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