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Myunghyun Noh, Sangkook Lee and Kangryong Choi, 2001, Seismic Moment Conversion of
instrumented Earthquakes in and around the Korean Peninsula (D: from m; or Ms to M,. Journal
of the Korean Geophysical Society, v. 4, n. 1, p. 47-55

ABSTRACT: Conversion equations to calculate seismic moment(Mo) from body-wave magnitude(m,),
surface-wave magnitude(Ms), or both were derived by using 50 earthquakes occurred within 32 ~ 44°N
and 123 ~ 133°E whose M, were determined together with m, or Ms. We divided those earthquakes into
the deeper and the shallower ones based on the reference focal depth of 70 km. The unit of M is dyne-cm.
In case of Ms, the deeper earthquakes exhibit the higher seismic moment than the shallower ones.
Standard deviations associated with conversion equations for deeper and shallower earthquakes are 0.25
and 0.16, respectively, in moment magnitude.

log My = 15.13 + 2.709Ms — 0.1512M?2, for deeper earthquakes
log My = 31.40 — 3.611M5 + 0.4222M°, for shallower carthquakes.

In case of my, the dependence of conversion equation on focal depth is not clearly observed. Associated
standard deviation is 0.28 in moment magnitude.

log My = 32.34 — 4.365m, + 0.5422m,°



In case that both m, and Ms were determined, a new magnitude, M, = (m, +2Ms)/3, were defined

for shallower earthquakes to derive a more stable conversion equation. Associated standard deviation

is 0.14 in moment magnitude.

log My = 31.42 — 3.774M, + 0.4540M,% .

Conversion equations above can be used to unify the earthquake size into a single magnitude type, i.e.,
moment magnitude, in and around the Korea Peninsula.

Key words: body-wave magnitude, surface-wave magnitude, moment magnitude, conversion equation.

(Myunghyun Noh, Sangkook Lee and Kangryong Choi, Korea Institute of Nuclear Safety, Gusong-Dong
19 Taejon Korea, 305-600; e-mail: k343nmh@kins.re.kr)
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Fig. 1. Epicenter distribution of the earthquakes analyzed in this study
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Table 1. List of earthquakes used in this study. Hypocentral parameters are those of ISC(2001) except

ones marked with superscripts (1) and (2).

No Origin Time Location MY Magnitude Depth

Date Time Lat. Lon. (dyne-cm) mb Ms (ham)
01 1977/02/03 21:31:50.16 42.8960 131.0705 7.24x10” 4.9 520
02 1977/03/09 14:27:56.21 41.6603 131.0507 2.69x10”° 5.9 556
03 1977/09/09 02:35:02.02 42.8811 131.4290 7.76x10” 4.8 530
04 1978/05/23 07:50:28.28 31.0657 130.1012 1.24x10° 6.2 6.2 160
05 1978/06/03 20:03:54.89 35.1184 132.6078 3.64x10™* 52 5.7 16
06 1978/07/04 02:40:54.77 32.6701 1312164 6.17x10* 5.7 5.3 125
07 1979/01/31 12:36:24.19 42.7858 131.2079 7.11x10°** 5.5 48 536
08 1979/07/13 08:10:12.39 33.8741 131.9130 1.77x10” 5.8 5.7 74
09 1979/08/16 21:31:24.87 41.8544 130.8649 1.15x10%° 5.8 6.0 566
10 1979/09/14 14:50:59.23 30.5913 131.3039 4.02x10®* 5.5 5.6 43
11 1979/12/25 03:36:52.32 43.2317 131.2562 8.84x10° 49 524
12 1980/01/18 22:10:15.21 37.8559 133.4317 2.69x10” 5.4 54 425
13 1980/02/21 23:53:01.23 31.3335 132.3473 1.87x10™ 5.0 59 25
14 1980/02/27 06:24:38.98 29.3753 130.5997 1.15x10* 5.0 5.6 47
15 1980/12/11 23:10:02.24 32.4443 131.7752 4.80x10®* 5.7 5.6 52
16 1981/02/24 06:45:11.21 28.3120 129.4850 3.22x10* 5.7 5.8 56
17 1981/04/15 02:46:58.18 35.7829 130.0996 7.64x10” 5.1 45 18
18 1981/08/12 05:10:59.76 29.5237 130.6455 197x10"* 55 55 41
19 1981/11/27 17:21:44.34 429336 131.1879 2.04x10° 5.7 5.0@ 525
20 1982/02/03 20:42:45.27 36.9118 135.6934 2.61x10* 5.3 452 345
21 1982/02/14 14:37:33.43 38.4638 125.6547 4.45x10” 5.1 52 50
22 1982/03/06 10:16:35.10 31.9933 131.7290 1.03x10* 52 5.4 45
23 1983/08/25 20:23:33.42 33.5082 131.5066 6.52x10” 62 6.3? 128
24 1983/09/28 07:59:12.67 41.3120 1324813 1.96x10* 5.1 501
25 1983/12/05 01:53:38.80 32.4662 131.8933 1.67x10* 5.0 5.4 52
26 1984/04/15 07:34:11.07 42.8705 131.1977 6.11x10° 5.0 528
27 1984/07/19 23:25:12.05 28.1086 129.5218 7.15x10™* 6.0 5.8 41
28  1984/08/06 19:06:38.14 32.3906 131.9639 2.90x10° 6.2 6.9 45
29 1985/01/26 21:36:11.04 32.5498 131.1850 3.64x10™ 5.8 5.0% 123
30 1985/05/13 10:41:00.09 32.9784 132.5216 2.55x10* 5.7 54 45
31 1986/08/15 20:20:37.80 48.6759 126.5592 3.35x10” 5.1 5.1 33
32 1987/02/11 17:42:50.13 43.1942 1322772 1.60x10° 5.5 5.1® 488
33 1987/03/18 03:36:28.25 32.0010 131.8100 1.17x10*° 6.4 6.6 36
34 1987/03/28 11:26:36.95 30.7097 131.5119 4.43x10™* 5.1 5.7 27
35 1989/04/04 20:10:51.62 25.0027 1233611 1.15x10* 5.0 4.49 138
36 1990/05/11 13:10:19.49 41.8350 130.9631 2.64x10° 5.7 5.4% 567
37 1991/08/28 01:29:02.68 35.3292 133.1889 1.95x10™* 5.1 5.4 14
38 1991/10/28 01:09:12.94 33.8689 131.1784 7.48x10® 5.0 5.1 28
39 1994/02/12 17:06:58.85 32.0653 130.5639 1.48x10* 4.7 54 36
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Table 1. Continued.

A tmy

MOIM M2

No Origin Time Location M Magnitude Depth

Date Time Lat. Lon. (dyne-cm) mb Ms (ham)
40 1994/07/21 18:36:30.82 423668 132.9135 1.10x10° 6.3 459
41 1994/07/25 17:41:52.46 34.9787 124.4730 7.14x10> 5.0 5.1 21
42 1996/08/10 06:23:08.39 24.0436 122.6745 3.42x10®* 5.3 5.4 43
43 1996/11/09 13:56:08.64 31.6311 123.3463 2.69x10%* 5.2 55 35
44 1997/03/26 08:31:46.81 31.9526 130.3705 1.76x10° 55 6.1 7
45 1997/04/02 19:33:22.69 31.9348 130.3119 1.83x10®* 5.1 5.1 13
46 1997/04/02 21:47:32.02 33.3636 132.3774 5.46x10° 4.8 45 54
47 1997/04/05 04:24:50.94 31.9667 130.4079 5.07x10> 4.4 438 26
48 1997/06/25 09:50:13.40 34.4187 131.6036 6.71x10* 5.4 5.8 13
49 1998/05/22 19:49:34.88 33.6534 131.6545 2.09x10* 52 489 90
50 1999/04/08 13:10:34.13 43.6090 130.4130 5.10x10”° 6.4 6.0% 564

(1) Harvard University(2001).

(2) Determined by organizations other than ISC(2001).
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Table 2. Summary of regression.

Mg .

(Deep) (Shallow) " M

NV 15 28 50 28
SRS? 1.6312 1.3597 8.0189 1.1225
Ry 0.7878 0.8855 0.7848 0.9055
$D.? 0.3687 0.2332 0.4131 0.2119
am” 0.2458 0.1555 0.2754 0.1413

* M,= (my +2Ms)/3

1) Number of data used, 2) Sum of residual squares, 3) Determination of coefficients,

4) S.D. =
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