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Low Frequency Lg Attenuation Coefficient around the Korean Peninsula
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Abstract: Lg amplitude decrease O becomes very important when harzadous earthquakes occurred in neighbor nations
such as Japan and China because the Lg phase is the largest seismic phase in Korea. The values of Lg Q' are correlated
with seismic activities from the RTSM for IRIS data with long pair distance of stations and events. The Japanese paths
crossing the East Sea (Sea of Japan) show high Q' values related with seismicity and oceanic crust. The paths of
Shanghai having the moderate seismicity show the second highest values followed by the Japanese region, while the paths
between Manchuria and the Korean Peninsula exhibit low values associated with the low seismicity of the regions.
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Fig. 1. Schematic diagram illustrating the RTSM array for two sources and stations.
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Table 1. Location of stations

Station name ~ Nationality ~ Latitude ("N) Longitude (°E)
INC Korea 37.48 126.63
MAJ Japan 36.54 138.21
ERM Japan 42.02 143.16
HIA China 49.27 119.74
MDJ China 44.62 129.59
BIT China 40.02 116.17
SSE China 31.10 121.19
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Fig. 2. The studied seismic paths connecting stations (squares) and events (circles).
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Table 2. Earthquake data

Event Origin Date Origin Time Lat Lon Depth Mag
No. (Day Month Year) (Hour Min Sec) N) (°E) (km) (mbar)
1 21 Dec 1999 11 0 489 55.83 110.0 10 5.5
2 29 Nov 1999 4 10 40.9 40.46 122.9 10 53
3 29 Jan 1999 5 44 239 44.66 115.7 10 5.0
4 7 May 1999 1 3 22.6 2471 121.9 10 5.0
5 6 Jun 2000 21 16 424 36.83 135.5 10 59
6 15 Jun 2000 11 10 46.2 29.37 132.1 10 6.1
7 18 May 2000 15 18 58.0 24.19 121.0 19 52
8 25 Jun 2000 6 34 429 31.18 131.2 10 6.0
9 1 Jul 2000 7 1 55.6 3422 139.1 10 6.8
10 30 Jul 2000 12 25 45.6 339 1394 10 7.1
11 18 Aug 2000 1 52 20.9 34.13 139.2 10 5.7
12 15 Jun 2000 11 10 46.2 29.37 132.1 10 6.1
13 15 Jul 2000 1 30 30.5 34.32 1393 10 6.1
14 3 Aug 2000 13 18 9.0 34.17 139.1 10 55
15 2 Jul 2000 20 3 34.8 34.08 139.2 10 5.7
16 18 Dec 2001 4 58.3 23.95 122.7 14 73
17 15 May 2002 3 46 5.76 24.64 121.9 10 6.2
18 24 Oct 2002 4 35 13.1 25.22 123.8 10 54
19 18 Dec 2002 11 9 18.9 52.88 159.7 53 52
20 24 Dec 2002 12 48 45.8 4772 154.6 33 5.7
21 6 Jan 2003 23 43 50.8 15.65 119.7 10 6.0
22 15 Mar 2003 18 41 28.7 52.25 160.4 30 6.1
23 28 Apr 2003 12 57 57.4 12.61 144.0 25 54
24 29 May 2003 5 59 7.66 50.88 157.3 49 5.5
25 16 Sep 2003 11 24 522 56.06 111.3 10 5.7
26 1 Oct 2003 1 3 252 50.21 87.72 10 7.1
27 16 Oct 2003 12 28 9.07 25.95 101.3 33 5.6
28 25 Oct 2003 12 41 353 384 101.0 10 5.8
29 24 Mar 2004 1 53 494 4538 1183 18 5.6
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Fig. 3. MDJ station observations for events occurred at 7
May 1999 (No. 4 im Table 2). (Upper) Black line denotes
Lg observation with velocities between 3.5 and 2.9 kmy/s.
Gray lines denote arrivals of P and S waves, respectively.
Time tics denote 50 s. (Lower) Spectrum observations of Lg
(black) and noise (gray). Noise is sampled before the P-wave
arrivals with the same length of Lg time window.
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Fig. 4. Based on Q"' values of HIA-MDJ path, grey line
was obtained by the least-square fitting as 0 '=af’ P
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Table 3. Values of O, '(=af' %) for station pairs

Station Distance
Pairs Numbers o § (km)
MDJ-MAJ 32 0.0064 0.08 1154
MDJ-ERM 9 0.0058 0.34 1137
HIA-MAJ 12 0.0053 0.13 2072
SSE-BIT 37 0.0053 0.30 1087
SSE-INC 24 0.0045 0.18 867
HIA-SSE 15 0.0042 0.28 2024
HIA-INC 36 0.0037 0.30 1428
MDJ-SSE 20 0.0035 0.23 1670
HIA-MDJ 85 0.0031 0.40 917
MDJ-INC 38 0.0030 0.19 328
HIA-BIT 27 0.0028 0.33 1070
BIT-INC 44 0.0021 -0.03 949
MDJ-BJT 17 0.0020 0.25 1217
MAJ-INC 13 0.0017 -0.05 1035

115° 120° 125° 130° 135° 140° 145€

501

45

40°

35

30°

Fig. 5. The iterstation paths representing O values
(darker ones for high values).
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