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Kang, Ik Bum, Kim, Sung Bae, Suh, Man Cheol and Jun, Myung-Soon, 2000, Study on Discrimination
between Natural Earthquakes and Man-made Explosions using Wonju KSRS Data. Journal of
the Korean Geophysical Society, v. 3, n. 1, p. 25-36.

ABSTRACT: 3-D Spectrograms for 22 events are drawn to discern about whether those are earthquakes
or explosions. Generally, in case of explosions relative to the case of earthquakes, amplitude of P phase
is more dominantly shown. According to the results on logarithm of spectral ratio of P (Pn, Pg)/Lg after
removing free-surface effects from 3-D (U-D, N-S, E-W) seismogram, -1.2 ~-0.9 is shown for earthquakes
and -0.7~-0.1 is shown for explosions. This result is consistent with previous researches (Kim - Park,
1997) that -0.6 of spectral ratio between P and Lg after taking logarithm may be the criterion for the
discrimination between earthquakes and explosions in Korea. In addition, Complexity is applied to two
events as another discrimination method. The value of Complexity of explosion is much smaller than
that of earthquake. This may be due to well-developed P-wave in explosion compared to that in earthquake.
This result is in accordance with that of 3-D Spectrogram.

Key words: earthquake, explosion, 3-D Spectrogram, spectral ratio, Complexity
(Kang, Ik Bum and Jun, Myung-Soon, Korea Earthquake Research Center, Korea Institute of Geology,
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23 KSRS X2 E 0|35 XAX| Tt ASK|El o 25t
Table 1. List of earthquakes.
Event Date O.T. Lat. Lon. B. Azimuth Epi.
No. YY/MM/DD hh:mm:ss °N °E ° km
1 96/12/13 04:27:06.705 37.2510 128.6690 106.79580 72.499
2 96/12/14 06:17:52.372 37.2298 128.6475 109.05310 71.438
3 96/12/15 07:20:40.145 37.2360 128.6530 108.40430 71.671
4 96/12/20 07:47:39.980 37.2246 128.6486 109.46220 71.724
5 98/11/29 23:57:57.002 372710 128.6897 104.72060 73.635
6 99/01/12 12:51:01.894 38.2954 128.6848 33.27434 117.99
7 99/01/23 16:01:50.363 37.2016 128.7181 109.6854 78.378
8 99/02/07 21:36:32.189 37.1578 128.8717 109.60050 92.824
9 99/03/05 14:41:42.786 40.4148 127.5447 355.02610 331.669
10 99/03/14 11:31:02.011 37.5496 130.3765 86.12997 220.054
11 99/04/07 14:43:17.942 37.1815 128.7959 109.50160 85.589
12 99/04/07 15:40:22.405 37.0933 128.7444 116.74450 85.368
13 99/04/07 16:09:30.124 37.1653 128.7418 111.83040 81.799
14 99/04/21 02:24:12.376 36.7459 127.2721 215.23540 94511
15 99/04/23 03:41:37.654 37.1915 128.8393 107.97250 88.873
16 99/04/23 16:35:11.535 35.8216 129.3412 143.75560 222.058
17 99/04/25 09:35:53.243 35.5215 127.2184 195.77810 221.583
18 99/05/03 18:09:53.704 372174 129.1253 102.45230 112.463
19 99/05/08 23:11:46.401 37.6862 130.3240 82.06311 216.610
Table 2. List of explosions.

Event Date OT. Lat. Lon. B. Azimuth Epi.
No. YY/MM/DD hh:mm:ss °N °E ° km
20 99/03/12  08:04:17.933 37.7134 128.9850 72.38732 101.519
21 99/04/04 03:21:49.567 37.4997 126.5169 273.45380 120.786
22 99/05/16 03:22:02.480 37.8072 127.7538 344.22080 42.172
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1). The seismogram on the top is the waveform scaled linearly versus apparent group velocity.
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Fig. 12. (2) Normalization of U-D component of seismogram (c) for calculation complexity, (b) Square
of seismogram (c), (¢) U-D component of broad band seismogram of Event No. 18 (Table 1).
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Fig. 13. (a) Normalization of U-D component of seismogram (c) for calculation complexity, (b) Square
of seismogram (c), (c) U-D component of broad band seismogram of Event No. 20 (Table 2).
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