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The Seismic Source Parameters for Earthquakes Occurring
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Abstract: Source parameters for forty four earthquakes which occurred in and around the Korean Peninsula were
determined and the relations between them were studied. Snoke’s method (Snoke, 1987) was applied in determining the
corner frequencies and seismic moments. In general, the source parameters estimated at different stations for an earthquake
show different values. These disagreements have been interpreted as originating, in principle, from an inadequate
consideration of the source radiation pattern and direction dependent attenuation and amplification. The corner frequencies
and seismic moments were averaged to exclude the such directional effects. Other source parameters were estimated from
the mean corner frequency and seismic moment. The static stress drops, determined in this study, tend to be independent
of seismic moment for events greater than a specific magnitude. For earthquakes with a size less than about 1.0x10%
dyne-cm (nearly same as M;=4.0), the stress drop tends to decrease with the decreasing moment. This fact suggests a
breakdown of the scaling law of source parameters in earthquakes below the threshold magnitude.
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Table 1. Earthquake informations used in this study

Event No.  Year Month Day Hr-Min-Sec Longitude Latitude M,  Depth (kim) No. of data
1 2001 4 17 02-42-51.9 126.1497 35.3085 2.5 16.3 2
2 2001 5 5 19-22-47.2 127.3575 34.2877 2.5 28.3 2
3 2001 6 9 00-36-12.2 128.8392 36.7412 24 8.1 3
4 2001 6 29 11-21-08.6 126.6565 35.7878 3.2 5.6 2
5 2001 7 23 17-29-14.6 127.9730 36.4647 3.6 13.6 2
6 2001 9 24 09-33-33.1 127.5110 35.5335 22 0.3 2
7 2001 11 21 10-49-11.6 128.3432 36.6962 36 0.5 3
8 2001 11 24 16-10-32.0 129.8523 36.7320 4.1 7.1 5
9 2002 1 7 17-10-00.2 128.8592 35.3027 2.8 5.0 2
10 2002 3 7 23-30-57.2 126.6072 36.4492 3.2 0.3 2
11 2002 3 17 09-25-57.1 124.5605 38.1040 3.8 0.6 3
12 2002 4 1 07-46-02 4 128.1160 37.3080 29 0.3 4
13 2002 7 9 04-01-49.9 129.7915 35.8608 37 11.5 10
14 2002 7 17 06-50-30.7 125.1647 37.9760 34 0.8 3
15 2002 9 19 03-10-13.0 125.4685 35.5450 32 04 5
16 2002 10 16 19-48-59.3 127.6408 36.5760 2.8 9.7 2
17 2002 12 5 10-05-46.2 126.2877 36.7640 2.6 10.4 2
18 2002 12 16-43-40.3 129.4557 37.3258 3.0 5.0 3
19 2003 1 10 07-56-05.1 129.2410 35.8128 3.0 1.7 3

20 2003 3 10 03-28-03.2 128.3530 36.1493 3.1 1.2 3
21 2003 3 23 05-38-29.7 124.3507 34.8607 5.1 9.6 3
22 2003 3 30 20-10-57.0 123.7972 37.9760 4.8 4.5 4
23 2003 4 5 00-31-32.5 127.3390 36.1698 3.1 1.2 2
24 2003 4 16 02-55-23.9 126.1657 36.4425 3.5 0.7 3
25 2003 6 4 03-34-02.8 124.5210 35.3028 3.1 5.0 3
26 2003 6 8 02-07-54.5 124.7765 36.3347 2.9 5.0 3
27 2003 7 9 15-20-10.5 128.2153 34.8660 2.9 9.5 3
28 2003 8 7 11-04-19.8 129.5087 36.7763 2.8 3.0 2
29 2003 10 13 18-12-04.9 1264750 36.9862 39 54 4
30 2004 1 5 06-11-51.6 127.0093 36.1727 3.2 0.3 4
31 2004 4 26 13-29-25.0 128.2392 35.8248 4.0 8.1 4
32 2004 5 29 19-14-24.7 130.1047 36.6572 5.1 3.7 7
33 2004 6 | 20-22-173 130.2280 37.0790 3.7 6.0 4
34 2004 7 14 20-37-55.7 127.2910 36.4363 2.6 11.5 2
35 2004 8 6 05-32-53.3 127.3318 35.8567 3.6 0.3 4
36 2004 8 13 22-42-02.1 126.3465 37.5178 33 8.0 2
37 2005 2 20 22-18-38.8 126.2443 35.3885 3.5 14.1 2
38 2005 6 29 23-18-03.8 129.1827 34.3992 3.7 6.4 4
39 2005 8 24 05-06-24.5 127.0360 34.1922 33 7.7 2
40 2006 1 19 12-25-35.5 128.7817 37.1988 3.5 3.1 3
41 2006 2 28 18-52-39.0 127.6779 36.3093 22 0.0 3
42 2006 7 25 23-29-19.6 127.8888 35.8028 2.6 29 2
43 2006 11 11 01-16-02.5 127.4657 35.9813 32 5.8 3
44 2007 1 20 20-56-53.6 128.5841 37.6889 4.9 13.1 10
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Fig. 1. Distribution of magnitude (a) and focal depoth (b)
for events used in this study.
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Fig. 2. Paths (lines) between earthquakes (circles) and seis-
mic stations (triangles) used in this study.
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Fig. 3. A schematic diagram to explain Snokes’s method.
Redrawn from Snokes (1987).
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Table 2. List of estimated source parameters in this study. The event No. in this table corresponds to that of Table 1

Event No Comer frequency Seismic moment Radius Stress drop Moqlent
' (Hz) (dyne-cm) (km) (bar) magnitude
1 7.40 1.442E+20 0.171 12.6 2.47
2 7.53 2.795E+20 0.168 25.7 2.87
3 6.56 8.513E+19 0.193 5.2 2.06
4 5.31 6.123E+20 0.238 19.8 3.02
5 2717 3.256E+21 0.457 14.9 3.42
6 8.66 5.306E+19 0.146 74 2.03
7 3.17 4.328E+21] 0.399 29.7 3.71
8 2.08 3.145E+22 0.609 61.0 4.49
9 6.20 7.550E+20 0.204 38.8 3.28
10 7.90 6.140E+20 0.160 65.2 3.37
11 1.70 2.702E+22 0.745 28.6 423
12 3.85 3.848E+20 0.329 4.7 247
13 2.90 4.035E+21 0.437 21.2 3.59
14 3.65 1.294E+21 0.347 13.6 3.13
15 5.74 6.572E+20 0.221 26.8 3.13
16 743 2.974E+20 0.170 263 2.90
17 7.07 1.122E+20 0.179 8.5 2.29
18 6.76 3.498E+20 0.187 233 2.91
19 4.65 2.523E+20 0.272 5.5 2.39
20 6.20 2.909E+20 0.204 14.9 2.73
21 233 7.668E+22 0.543 200.0 5.10
22 1.33 1.476E+23 0.952 74.8 5.00
23 3.55 9.197E+20 0.357 8.9 2.91
24 347 2.221E+21 0.365 20.0 340
25 5.52 3.726E+20 0.229 13.5 2.77
26 4.19 3.310E+20 0.302 5.2 2.46
27 4,17 2.933E+20 0.304 4.6 2.39
28 6.64 4.774E+20 0.191 30.1 3.07
29 3.55 3.197E+21 0.357 30.8 3.63
30 431 2.060E+21 0.294 355 3.54
31 3.80 4.458E+21 0.333 52.7 3.88
32 1.21 1.770E+23 1.046 67.6 5.02
33 3.36 4.808E+21 0.377 39.3 3.82
34 8.81 2.100E+20 (0.144 309 2.84
35 4.58 1.597E+21 0.276 33.1 345
36 4.86 3.485E+20 0.261 3.6 2.62
37 6.65 3.703E+20 0.190 23.5 2.93
38 3.67 6.775E+21 0.345 722 4.09
39 5.05 - 1.961E+21 0.251 54.4 3.65
40 3.15 2.394E+21 0.402 16.1 3.36
41 8.41 2.079E+20 0.151 26.6 2.80
42 3.44 1.253E+21 0.368 11.0 3.06
43 6.09 1.552E+21 0.208 75.5 3.68
44 1.52 9.338E+22 0.833 70.7 4.85
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Table 3. Comer frequency, seismic moment, and radiation

effect of the 20 January 2007, Odaesan earthquake at sev-
eral stations

Station Corner Seismic moment Radiation
frequency (Hz) (dyne-cm) effect
BRD 0.97 1.911E+23 0.3226
BUS 1.31 7.377E+22 0.4407
CHJ 1.96 9.786E+22 -0.1062
GKPI 1.79 8.587E+22 0.3372
GSU 1.29 2.090E+23 0.2010
HKU 1.85 5.945E+22 0.3170
NPR 1.48 8.363E+22 0.3074
SEO 1.43 3.358E+22 0.4625
SND 1.19 2.219E+22 0.2124
TIN 1.93 7.739E+22 0.2504
Mean 1.52 9.338E+22 -
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