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Abstract: For the Seoul metropolitan area and the eastern Kyeongsang Basin, we simultancously calculated Q"' and Q5
by applying the extended coda-normalization method for 98 seismograms of local Earthquakes. As frequency increases
from 1.5Hz to 24 Hz, the result decreased from (4.0+9.2)x 107 to (4.1+4.2)x 10" for Q5" and (5.5£5.6)x 10” to
(34+13)x10™* for Qs in Seoul Metropolitan Area. The result of eastern Kyeongsang basin also decreased from
(54+88)x 107 to (3.7£34)x 10™ for Q' and (5.7£42)x 10” to (3.5+1.6)x 10 for Os". If we fit a frequency-
dependent power law to the data, the best fits of Q' and Qs are 0.005** and 0.004/ % in Seoul metropolitan Area,
respectively. The value of Q;" and Qs in the eastern Kyeongsang basin are 0.007/"* and 0.006/ ™, respectively. The
Qs value of the eastern Kyeongsang basin is almost similar to Seoul metropolitan area. But the Q5" value of the eastern
Kyeongsang basin is a little higher than that of Seoul metropolitan area. This may be that the crustal characteristics of the
easten Kyeongsang basin is seismologically more heterogeneous. However, these Op ' values in Korea belong to the
range of seismically stable regions all over the world.
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Table 1. Description of KMA and KIGAM seismic networks

. Station Latitude Longitude  Foundation
Region Code CN) CE) (yy-mm-dd) Natural freq. Sensor Sample/sec Source
KHD 37.7009 1263792 1999-04-01 1Hz JC-V100 100 KIGAM
Seoul Metropolitan MUS 37.8881 1267594 2002-10-19 1Hz $S-1 100
Area ICN 37.2907 1274167  2003-11-28 1Hz $S-1 100
SWO 37.2669 1269969  2002-11-06 1Hz $S-1 100 KMA
DKJ 359443 129.1115  1994-12-14 1Hz IC-V100 100
E"S‘emézﬁ“gsang BBK 355762 1294373 1995-02-14 1Hz JC-V100 100 KIGAM
CGD 35.6037 128.8450  1996-08-14 11z IC-V100 100
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Fig. 1. Seismic stations (A) and epicenters of earthquakes
used in this study.
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Fig. 2. Example of time windows of direct P and S, Coda
wave for original (top) and band-pass filtered seismograms
recorded at seismic station (KHD).
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Fig. 3. The similarity of coda decay in each region. The coda envelopes are band-passed filtered at f between 16 Hz and 32 Hz.
Each envelope is originated from the records of KHD, MUS, ICN, SWO, DKJ, BBK, and CGD whose epicentral distances are

1117, 1123, 51.3, 554, 79.6, 96.1, 97.2 km, respectively.
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Q"' and Q5 in this study

Seoul Metropolitan Eastern Kyeongsang
Freq. (Hz) Area Basin
P Wave S Wave P Wave S Wave
1~2 36 12 38 63
2~4 39 32 54 63
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16~32 40 38 55 63
Total 194 153 257 315
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Fig. 4. Coda-normalized P and S wave amplitudes are plotted with each frequency band against hypocentral distance for KHD,
SWO, ICN, and MUS. The solid line indicates the best-fit line from the least-square estimates.
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Table 3. O, and Q5" values with standard deviations

TTHL ZY EX 5% XN X279 Q#uln Y 727

Frequency Seoul Metropolitan Area Eastern Kyeongsang Basin

(I-Iz) QP‘I QS,I prl QS_I
1~2 0.00408+0.0092 0.00550x0.0056 0.00540£0.0088 0.0057810.0042
24 0.0027940.0047 0.00157+0.0020 0.00352+0.0035 0.00169+0.0018
4-8 0.00063+0.0025 0.00066£ 0.0007 0.00061+0.0017 0.00068+ 0.0006
8~16 0.00054£0.0010 0.00037+0.0002 0.00054+0.0009 0.00044+0.0003

16~32 0.00041+£0.0004 0.00034£0.0001 0.00037+0.0003 0.00035+0.0001
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Fig. 6. Comparisons of Q"' and Q5™ values measured in this study. Solid and broken lines refer to the best-fit regression lines
by the least squares in Seoul Metropolitan area and Eastern Kyeongsang Basin, respectively.
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Fig. 7. The result of Q5" and 05 in several regions of Korea.
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Fig. 8. Comparisons of Q5" and Qs values in this study
with the values of other studies.
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Table 4. 05" and Q5" values measured in this study with the values of other regions in the world

Regions o' 05" Source
Baltic Shield 0.0087°% 0.0087% Kvamme and Havskov (1989)
Kanto, Japan 0.0317°% 0.0127°7 Yoshimoto et al. (1993)
Southeastern Korea 0.0097'% 0.0047°™ Chung and Sato (2001)
Southeastern Korea 0.00677°* 0.00577°7 Kim et al. (2006)
Seoul Metropolitan Area 0.005/°% 0.0047°% This study (2007)
Eastern Kyeongsang Basin 0.0077"% 0.0067"” This study (2007)
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Appendix |. List of earthquakes used for Q values in Seoul Metropolitan Area

Origin time Epicenter
NO. Magnitude Depth (km) Source
Y-M-D H/M/S Latitude (°) Longitude (°)
1 2000-08-21 10/43/31 38.89 125.78 36 10 KIGAM
2 2002-03-07 14/30/44 36.45 126.61 32 0.26 KIGAM
3 2002-05-30 09/18/08 36.46 125.78 2.7 1.18 KIGAM
4 2002-06-07 13/24/04 38.70 125.64 32 031 KIGAM
5 2002-07-17 21/50/08 3798 125.16 34 0.84 KIGAM
6 2002-08-26 20/24/39 37.13 126.08 2.3 0.48 KIGAM
7 2002-12-12 21/41/59 37.11 126.43 29 0.63 KIGAM
8 2003-04-16 17/54/59 3644 126.17 35 0.68 KIGAM
9 2003-10-05 05/03/53 36.30 127.30 2.1 1.1 KMA
10 2003-10-13 18/12/04 37.00 126.50 3.6 541 KMA
11 2003-10-13 18/14/10 36.97 126.45 3.0 1.95 KIGAM
12 2004-02-06 07/30/32 38.60 126.10 24 5 KMA
13 2004-06-11 16/25/40 37.30 128.70 2.1 8.1 KMA
14 2004-07-13 12/08/14 3855 126.01 3.0 0.5 KIGAM
15 2004-07-13 21/08/51 38.50 126.00 2.1 2 KMA
16 2004-07-14 20/37/55 36.40 127.30 2.1 115 KMA
17 2004-08-06 05/32/52 35.90 127.40 33 03 KMA
18 2004-08-13 22/42/04 37.60 126.50 27 8.0 KMA
19 2004-09-15 07/47/33 37.50 126.90 2.5 5.0 KMA
20 2004-10-11 19/19/31 38.00 125.40 22 16.6 KMA
21 2004-11-05 01/25/46 37.08 126.04 26 82 KIGAM
22 2005-03-12 11/56/48 38.82 127.14 24 7.1 KMA
23 2005-03-31 10/31/10 36.50 125.50 2.5 14 KIGAM
24 2005-04-09 10/12/29 37.15 125.42 2.7 7.1 KIGAM
25 2005-04-09 19/13/59 37.17 125.41 24 - KMA
26 2005-05-15 07/22/32 38.13 125.60 26 16.1 KMA
27 2005-06-10 12/49/54 36.73 128.48 24 10.5 KMA
28 2005-06-10 21/14/36 36.78 128.48 2.5 125 KMA
29 2005-06-20 06/30/19 38.74 125.77 2.7 0.0 KIGAM
30 2005-08-25 19/33/47 36.71 126.22 23 22 KIGAM
31 2005-09-07 17/11/10 37.09 127.86 2.1 115 KMA
32 2005-10-10 08/51/08 37.78 124.95 3.6 45 KIGAM
33 2005-11-15 09/10/49 37.20 128.79 3.0 1.8 KMA
34 2005-12-07 18/02/11 36.63 127.77 22 35 KMA
35 2006-01-19 12/35/34 3721 128.80 32 31 KMA
36 2006-01-19 22/53/30 3720 128.77 20 0.0 KMA
37 2006-01-21 11/29/49 36.33 127.26 2.1 4.4 KMA
38 2006-02-14 03/32/02 3872 126.05 32 44 KIGAM
39 2006-03-11 04/52/22 37.13 126.00 2.1 13.6 KMA
40 2006-03-15 04/36/57 38.11 125.95 2.8 123 KIGAM
41 2006-03-19 14/03/46 36.33 127.34 2.0 13.7 KMA
42 2006-03-22 22/42/00 38.82 127.37 32 - KIGAM
43 2006-03-23 07/42/55 38.32 127.30 2.5 129 KMA
44 2006-04-03 18/14/04 38.85 126.01 35 7.7 KIGAM
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Appendix . List of earthquakes used for Q values in the eastern Kyeongsang Basin

Origin time Epicenter .
NO. Magnitude Depth (km) Source
Y-M-D HM/S Latitude () Longitude ()
1 2001-01-13 07/47/12 35.69 129.87 23 23.84 KIGAM
2 2001-02-10 16/23/28 35.85 129.26 24 6.12 KIGAM
3 2001-02-14 01/02/08 36.04 12829 2.6 9.69 KIGAM
4 2001-03-11 14/05/38 3573 12941 2.1 12.13 KIGAM
5 2001-03-12 12/02/27 36.80 129.40 24 0.19 KIGAM
6 2001-04-16 22/50/33 35.83 129.61 26 13.66 KIGAM
7 2001-05-27 20/24/03 35.81 129.64 27 5.18 KIGAM
8 2001-06-09 00/36/12 36.74 128.84 24 8. KIGAM
9 2001-06-24 08/19/44 3582 129.67 2.8 12.86 KIGAM
10 2001-07-22 01/59/10 36.50 127.92 2.5 8.09 KIGAM
1 2001-07-27 10/04/39 36.45 12797 24 1.6 KIGAM
12 2001-08-06 23/46/44 36.70 128.39 24 6.67 KIGAM
13 2001-08-24 11/12/03 35.86 128.15 32 1.74 KIGAM
14 2001-10-01 03/35/52 36.01 127.66 3.0 6.8 KIGAM
15 2001-11-21 10/49/11 36.70 128.34 36 0.52 KIGAM
16 2001-11-24 16/10/32 36.73 129.85 4.1 7.07 KIGAM
17 2002-01-13 00/50/43 36.31 128.53 21 0.08 KIGAM
18 2002-02-01 07/10/00 36.30 129.01 2.1 9.69 KIGAM
19 2002-02-02 00/32/19 35.62 130.07 2.1 5 KIGAM
20 2002-02-06 12/23/37 36.61 128.78 2.3 0.07 KIGAM
21 2002-02-07 09/31/16 36.04 12922 24 20.07 KIGAM
22 2002-02-15 11/26/32 36.53 128.16 23 7.69 KIGAM
23 2002-02-28 22/26/49 36.64 128.08 22 0.46 KIGAM
24 2002-03-02 10/47/14 36.65 128.10 24 2.29 KIGAM
25 2002-04-06 22/33/17 3471 129.44 20 2.65 KIGAM
26 2002-05-02 07/18/22 35.56 129.88 20 9.39 KIGAM
27 2002-05-13 18/38/14 34.75 128.88 23 25 KIGAM
28 2002-05-23 22/1121 35.12 129.86 21 0.25 KIGAM
29 2002-05-25 23/44/22 35.11 129.75 2.1 244 KIGAM
30 2002-06-27 15/29/12 36.00 129.57 2.1 048 KIGAM
31 2002-07-02 01/49/07 35.76 127.99 2.5 L5 KIGAM
32 2002-07-08 13/34/02 36.54 128.08 23 548 KIGAM
33 2002-07-09 04/01/49 35.86 129.79 37 11.54 KIGAM
34 2002-07-12 08/17/38 35.86 129.72 25 12.93 KIGAM
35 2002-08-06 21/37/57 35.67 127.63 25 0.74 KIGAM
36 2002-09-06 14/53/26 34.22 129.83 2.8 0.56 KIGAM
37 2002-09-15 16/40/01 35.86 129.70 27 1143 KIGAM
38 - 2002-09-16 07/36/07 36.07 128.27 24 109 KIGAM
39 2002-10-16 19/48/59 36.58 127.64 2.8 9.74 KIGAM
40 2002-10-20 04/22/07 3525 127.67 28 9.65 KIGAM
41 2002-10-23 10/30/53 34.89 128.46 32 851 KIGAM
42 2002-10-28 21/56/33 37.21 128.69 27 42 KIGAM
43 2002-12-07 16/43/40 3733 129.46 30 5 KIGAM
44 2002-12-16 18/21/39 36.67 130.04 2.5 12.32 KIGAM
45 2003-02-04 16/34/47 35.72 129.40 2.1 12.79 KIGAM
46 2003-02-09 22/28/45 35.99 127.88 2.7 10.53 KIGAM
47 2003-03-01 23/33/28 35.78 129.37 32 10.37 KIGAM
48 2003-07-09 15/20/10 34.87 128.22 29 9.46 KIGAM
49 2003-08-07 11/04/19 36.78 129.51 2.8 3.03 KIGAM
50 2003-08-12 01/25/55 34.79 130.26 29 17.61 KIGAM
51 2003-09-24 03/26/55 35.79 128.44 3.0 941 KIGAM
52 2004-04-26 13/29/25 35.82 128.24 4.0 8.1 KIGAM
53 2004-04-30 23/43/57 35.77 129.37 30 59 KIGAM
54 2004-05-29 19/1424 36.66 130.10 5.1 3.7 KIGAM




