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A source and phase identification study of the M. 3.6
Cheolwon, Korea, earthquake occurred on December 10, 2002
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ABSTRACTS

We analysed phases recorded by the M. 3.6 Cheolwon, Korea, earthquake occurred on the
10th of December, 2002 and computed source parameters such as hypocenter, origin time,
earthquake magnitude and focal solutions. We used PmP and SmS phases to increase the accuracy
in determinations of the hypocenter and origin time in addition to the phases such as Pg, Pn, Sg
and Sn which are generally used in routine processes. The epicenter, depth, and origin time of the
Cheolwon earthquake determined based on data of 11 stations within 200 km from the epicenter
are 38.8108° N, 127.2214° E, 11955 km, and on 7:42:51.436. The earthquake magnitude is
calculated according to the definition of Richter’'s earthquake magnitude. The average magnitude
obtained from all the stations is 3.6 ML. The fault plane solution calculated based on data from
19 stations indicates slip process of a normal fault including strike-slip motion. The direction of
compressional stress field has a large vertical component and a ESE-WNW direction of horizontal
component, which is different from the mainly horizontal direction of main compressional stress

field in the Korean Peninsula (ENE-WSW) obtained by previous studies.
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Table 1. Hypocentral parameters and travel times of scismic phases determined using data of 11 stations
recorded by the 10 December 2002 Cheolwon earthquake.

Hypocenter: 38.8108N, 127.2214E, depth=11.955km, Origin time: 07:42:51.436
with rms(P) error range of 0.09(sec)
station P—a'rrival 1.3'-am'val SA—P time S.-P Time Ep.icentral P-’I?ravel Phase
Time time error | difference | diff. Error Distance Time

CHNB 43:01.93A 0.026 7.69A 0.127 60.825 10.494 Pg, Sg
PCH 43:07.40A -0.070 11.50A -0.104 94,561 15.964 Pg, Sg
DDC 43:08.73B -0.142 12.70C -0.084 102901 - 17.294 Pg, Sg
INJ 43:11.31A -0.030 14578 0.111 117.834 19.874 Pg, Sg
CHC 43:12.82A 0.124 15.28A -0.009 125.889 21.384 Pg, Sg
HOC 43:15.15A 0.137 17.06C 0.104 137.779 23714 PmP, SmS
KHD 43:15.84A 0.017 17.60B -0.063 143.391 24.404 PmP, SmS
SEO 43:16.75B 0.055 1827B 0.013 149.227 25.314 PmP, SmS
YJD 43:18.84B -0.104 20.13C 0.083 164.194 27.404 PmP, SmS
WON 43:20.75C 0.043 21.46C 0.281 175.691 29.314 PmP, SmS
DGY 43:21.13A -0.058 21.58A -0.48 177.873 29.6%4 PmP, SmS

* P indicates Pg or PmP phase, and S indicates Sg or SmS phase specified in the phase column of the table.
The characters A, B, and C assigned to the arrival times and arrival time differences represent the levels of

the data quality. The character A means a good quality, B a normal quality and C a bad quality.



Table 2. Maximum amplitude of the horizontal displacement component

in the simulated

Wood-Anderson seismogram and local magnitude determined at each seismic station.

Station Sensor type Epicentral Distance(km) |Maximum Amplitude(mm) M;
CHNB Short Period 62.7 3.94 3.94
PCH Short Period 95.4 3.35 3.35
CHJ Short Period 226.5 0.92 3.20
HKU Broad Band 245.8 2.95 3.75
TIN Broad Band 271.5 1.20 341
SEO Broad Band 150.4 328 3.55
KHD Broad Band 1442 2.78 3.46
SES Broad Band 235.2 2.57 3.67
BRD Broad Band 237.6 2.92 3.73
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Fig. 1. Crustal P-wave velocity structure used in this study.
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Fig. 2. Rectilinearity and directivity functions of seismograms recorded at the BRD station by the
10 December, 2002, My 3.6 Cheolwon earthquake,
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Fig. 3. Travel time curves of seismic phases recorded by Cheolwon earthquake. Symbols of open

circle, open rectangle, and open triangle represent Pg, Pn, and PmP phases, respectively.
The solid circle and solid triangle represent Sg and SmS phases, respectively.
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Fig. 4. An example of transformation process of a raw record into a simulated

Wood-Anderson seismogram.

Fig. 5. Fault plane solutions for the 10 December 2002 Cheolwon earthquake. The characters P

and T represent the orientation of compressional and dilatational stress axis.
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