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Abstract: The physical properties of the central and southwestern crust of South Korea were estimated by comparing
values of 0" and Q5" in the Kimcheon and Mokpo areas. In order to get 0" and Qs values, seismic data were
collected from two stations of the KIGAM network (KMC and MUN) and four stations of the KMA network (CPN,
KUC, MOP, and WAN). An extended coda-normalization method was applied to these data. Estimates of Q' and Qs
show variations depending on frequency. As frequencies vary from 3 Hz to 24 Hz, the estimates decrease from (1.4+3.9)
x 107 to (23+3.5)x 10™ for 0y and (1.8+1.3)x 10 to (1.9+ 1.5)x 10™ for Q5" in central South Korea, and (5.9+4.8)
x 107 to (2.2+3.8)x 10™ for 0" and (0.5+2.8)x 10” to (1.8+ 1.6)x 107 for Q5" in southwestern South Korea. According
that a frequency-dependent power law is applied to the data, the best fits of Q"' and Qs are 0.003/°* and 0.005/'"
in central South Korea, and 0.026/ and 0.001/** in southwestern South Korea, respectively. These values almost
correspond to those of seismically stable regions although Qp™' values of southwestern South Korea are a little high due
to lack of data used.
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Fig. 1. Map of South Korea showing seismic stations and epicenters of earthquakes used in this study.
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Fig. 2. (a) An example of time windows of P and S waves
and Coda for raw seismogram. (b) S wave time window was
narrowed. (c) An example of indistinguishable waveform for
Sg, SmS and Lg.
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Fig. 3. The similarity of coda decay of three stations. The
coda envelopes are band-passed filtered at / between 16 and
32Hz. Each envelope is originated from different earth-
quakes whose hypocentral distance from the station of CPN,
KUC, KMC, MUN, MOP, and WAN are 61, 96, 131, 91,
94 and 72 km, respectively,
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Fig. 4. Example of time windows of direct P waves and
coda for original (top) and band-pass filtered seismograms
recorded at seismic station (CPN).
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Table 1. Description of KMA and KIGAM seismic observation network

Station name Latitude (N)  Longitude (E)  Natural freq. Sample/sec Seismometer
KMA CPN 36.217° 127.991° 1Hz 100 SS-1
Central KUC 35.667° 127.908° 1Hz 100 $8-1
south Korea
KIGAM KMC 35.984° 127.945° IHz 100 JC-V100
KMA MOP 34.808° 126.376° 1Hz 100 SS-1
Southwestern WAN 34.389° 126.702° 1Hz 100 SS-1
south Korea
KIGAM MUN 34.907° 126.429° 1Hz 100 JC-V100




Table 2. The number of data used for the estimation of Q"'
and Q5" in this study

Central Southwestern
Fre(%}[le;lcy South Korea South Korea
z
( P Wave S Wave P Wave S Wave
1-2 18 1
2-4 22 26 22 22
4-8 31 38 44 38
8-16 40 42 43 44
16-32 40 42 45 47
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Table 3. 05 ' and Q5 ' values with standard deviations
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and KUC stations. The solid line indicates the best-fit line from the least-squares estimate.
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and WAN stations. The solid line indicates the best-fit line from the least-squares estimate.
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Table 4. 0> values shown in Fig. 9
No. Regions Hyp ocen(lir(ill)Dlstance Values
1 Kanto, Japan (Yoshimoto et al., 1993) 60-160- 0.031f ™ (1.5 Hz < f< 24 Hz)
2 Depth 55-85km Kurils (Fedotov and Boldyrev, 1969) 90-250 0.0217f ™% (1.25 Hz < f < 20 Hz)
3 Depth <55km Kurils (Fedotov and Boldyrev, 1969) 90-250 0.0086f "% (1.25 Hz < f < 20 Hz)
4 Baltic Shield (Kvamme and Havskov, 1989) 15-300 0.0087 ¥ (125 Hz < < 20 Hz)
5 U.S Shield (Taylor et al., 1986) <50° 0.001 — 0.007 (0.05 Hz < f< 5 Hz)
6 Arette, France (Modiano and Hatzfeld, 1982) <40 0.031 — 0.008 (10 Hz < f< 50 Hz)
7 Nagano, Japan (Yoshimoto et al., 1998) <0.2 0.052f % (25 Hz < £< 102 Hz)
- Southeastern Korea (Chung and Sato, 2001) 40-160 0.009/ % (1.5 Hz < < 24 Hz)
- This study (central South Korea) 40-160 0.0037 ™ (1.5 Hz < f < 30 Hz)
- This study (southwestern South Korea) 40-160 0.026f ¥ (1.5 Hz < < 30 Hz)
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Table 5. Q5™ values shown in Fig. 9

Hypocentral Distance

No. Regions (km) Values
1 Pacific coast of Kanto (Takemura et al., 1991) 43-243 0.0014 — 0.017 (1 Hz <f< 10 Hz)
2 Baltic Shield (Kvamme and Havskov,1989) 15-300 0.0081 1 (125 Hz < f< 15 Hz)
3 Southern California (Frankel et al., 1990) 1590 0.002 — 0.009 (3 Hz < f< 30 Hz)
4 Depth <25km, Kurils, (Fedotov and Boldyrew, 1969) 90-250 0.00821 % (125 Hz < f< 20 Hz)
5 Kanto (Yoshimoto et al., 1993) 60-160 0.012/ ™" (1.5 Hz < f < 24 Hz)
6 New York State (Frankel et al,, 1990) 1590 0.0043 — 0.0008 (3 Hz <f< 30 Hz)
- Southeastern Korea (Chung and Sato, 2001) 40-120 0.004f ™ (1.5 Hz < f< 24 Hz)
- This study (central South Korea) 40-120 0.005/ ™% (1.5 Hz < < 30 Hz)
- This study (southwestern South Korea) 40-120 0.001/™* (1.5 Hz < £ < 30 Hz)
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Fig. 9. Comparison of Qs (upper) and Q5™ (lower) values
measured in this study with the values of other regions in
the world. The numbers in gray areas and lines refer to
those listed in Tables 4 and 5 (modified from Sato and
Fehler, 1998).
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