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Seismic Wave Attenuation in the Southern Korean Peninsula:
Separation of Intrinsic and Scattering Attenuations

Sung Kyun Kim*
School of Earth and Enviionmental Sciences, Chonnam National University, Gwangju 500-757, Kored

Abstract: The attenuation mechanism of seismic waves in the crust is controlled both by intrinsic absorption and
scattering of energy. The amount of scattering and intrinsic energy losses from the total attenuation is separately estimated
in this study for the southern Korean Peninsula. The formula to be deduced from the theoretical relationship between
single back-scattered coda Q and multiple scattering theory was used to separate the total attenuation into the intrinsic Q
and the scattering Q. It was found that the intrinsic Q was considerably lower than that of the scattering Q in the
frequency range of 1.5 to 20Hz. This fact implies that the energy loss caused by the intrinsic absorption is relatively
larger than one by the scattering effect within the crust of the southern Korean Peninsula. Both intrinsic and scattering Q
values appeared to be comparatively larger than those measured in other seismically active regions except for intrinsic Q
in the frequency range of 1.5 to 3 Hz.
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Table 1. Earthquake catalogue used in this study
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Year-Month-Day Hour:Min:Sec Longitude Latitude Depth (km) Magnitude
2001-01-29 11:44:08.6 126.6760 35.6597 0.8 35
2001-06-29 11:21:08.6 126.6565 35,7878 5.6 32
2001-08-24 11:12:03.5 128.1518 35.8628 1.7 32
2001-11-21 10:49:11.6 128.3432 36.6962 0.5 3.6
2002-03-07 23:30:57.2 126.6072 36.4492 0.3 32
2002-07-09 04:01:49.9 129.7915 35.8608 11.5 3.7
2002-10-23 10:30:53.6 128.4612 34,8862 8.5 32
2003-02-08 23:46:33.3 126.6407 35.2893 5.0 3.1
2003-03-10 03:28:03.2 128.3530 36.1493 12 3.1
2004-01-05 06:11:51.6 127.0093 36.1727 0.3 32
2004-04-26 13:29:25.4 128.2392 35.8248 8.1 4.0
2004-04-30 23:43:57.4 129.3653 35.7720 59 3.0
2004-05-29 19:14:24.7 130.1047 36.6572 37 5.1
2004-08-06 05:32:53.3 127.3318 35.8567 03 3.6
2005-11-15 09:10:50.6 128.7725 37.1881 1.8 33
2006-01-19 12:35:35.5 128.7817 37.1988 31 35
2006-03-19 13:59:47.3 127.3517 36.3131 15.3 3.1
2006-04-29 11:01:13.1 129.9351 37.0540 7.8 32
2006-11-11 01:16:02.5 127.4657 359813 58 32
2006-12-04 00:51:43.1 1279117 36.4604 16.4 32
2007-01-20 20:56:53.6 128.5841 37.6889 13.1 49
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Fig. 1. Distributions of paths (lines) between earthquakes
(circles) and stations (triangles).
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Fig. 2. The mean (closed circle) and standard deviation

(vertical bar) for Oc and the mean Qr (rectangle) as a func-

tion of frequency. Regression results for QO and Or are
expressed by straight lines.
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Fig. 3. The separated Q into scattering and intrinsic compo-

nents as a function of frequency.
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Table 2. Estimates of the total Q (@), coda Q (Qc), intrinsic Q ((3), scattering Q (Os), and seismic albedo (B) as a function
of frequency
Frequency (Hz) Or Oc O Osc By (%)

1.5 89.1 1278 116.9 3748 238

2 134.8 206.6 188.1 478.0 282

3 2483 337.7 3219 1086.7 229

5 3525 670.1 5757 909.3 38.8

10 548.3 1001.7 909.2 1385.4 39.6

15 8852 12932 11744 35953 24.6

20 10579 1502.4 1451.8 3899.2 27.1
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Fig. 4. Comparison of the intrinsic Q estimated in this study
with other studies.

10000 3 sk  This Study

§ LA\ Bianco et a1.(2005)
3 B—-a—-a Del Pezzo et al (1995} .
O 4 @ —8—@ Jinetal(1994)
1000 ~
o 3
£ .
= 7
oy 3
=
8 100 e
(2 E +
7 * ¥ MW Mayeda et al.{1992)
1 e = —f= Sahin et at.(2007)
10 H ll)lll!l T IIIIHIl T T !ITII]‘
0 1 10 100

Frequency (Hz)

Fig. 5. Comparison of the scatteting Q estimated in this
study with other studies.
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