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The study of Reversed Two Station Method on Korea-Japan Seismic Data to
Obtain Lg Attenuation of Korean Peninsula
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Abstract: Lg amplitude decrease Q' is very important because the Lg phase is the largest seismic phase in Korea if
hazardous earthquakes occurred at neighbor nations such as Japan and China. Since reliable O~' from two station method
can be obtained by long pair distance of stations or events, we used seismic stations both Korea and Japans recording
Korean events. The obtained Q' values, however, were anomalously high; these misguided values, inconsistent with
tectonic activity of Korean Peninsula, seems to be related with high 0! values of Japan region.
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Fig. 1. Schematic figure showing the linear alignment of source and
stations for Reversed Two Station Method (RTSM).
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Table 1. Korean seismic stations.

Stations Latitude (°N) Longitude (°E)
CHN 3827 127.12
CHC 37.90 127.73
KHD 37.70 126.38
DGY 37.69 128.67
SNU 3745 126.96
SND 37.15 128.80
CHI 36.87 127.97
SES 36.79 126.45
ULJ 36.70 129.41
HKU 36.61 127.36
AND 36.57 128.71
DAG 35.77 128.90
YGB 3529 126.44
GRE 35.26 127.44
HUK 34.68 125.45

SGP 33.26 126.50

Table 2. Japanease seismic stations.

Stations Latitude (°N) Longitude (°E)
NIT 35.22 133.09
YBR 35.18 133.68
SGO 35.05 133.32
NKR 3494 132.82
HKB 3493 133.62
TTA 3491 133.41
KTW 3491 13291
IWA 34.88 13242
HSM 34.87 132.64
INS 34.82 133.17
GEI 34.74 132.38
KSA 34.7 132.96
TOY 34.66 132.42
JOU 34.64 133.15
HRS 34.58 132.43
DWA 34.54 132.95
SHK 34.53 132.68
MTM 34.48 131.64
SKI 34.39 132.16
MIC 34.39 131.9
TKJ 34.21 131.69
MTO 34.21 131.36
IKN 34.19 132.13
MKW 34.19 132
SYT 34.02 132.07
UBE 33.99 131.3

JII 33.79 129.73
ktk 33.74 130.84
TBE 33.71 132.81

WKM 33.69 130.6
JKI 33.63 131.57
INA 33.56 132.48
UMI 33.56 130.55

fkt 33.56 130.41
KAH 33.55 130.75
YND 33.54 133
SGW 33.53 130.95

sbr 335 130.26
CZE 33.5 129.89

nkt 3347 131.31
KIW 3346 130.83

YMG 3345 131.45
JIT 3343 130.39
YGN 3341 131.04
FJI 3341 130.24
TAR 33.36 130.64

hir 33.35 129.49
UKH 33.29 130.82
SBN 33.21 129.77
HRD 33.21 129.44

tai 33.13 130.87
SBS 33.12 129.81
JUR 33.09 129.95
KKC 32.99 130.83
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Table 2. Continued

Stations Latitude (°N) Longitude (°E)

TMN 32.98 130.56 L i
KK1 32.95 129.8

KKI 32.95 129.8 30812nkt 165 km

YME 32.74 130.24 [ ]
fuk 32.71 128.76 L e ]

NGS 327 129.86 L W,

JFU 3265 128.75 . hy

TYN 32.63 130.75 r I W

nmo 32.59 129.79 [ ]

smt 3243 130.31 [ ]

usb 32.23 130.03 b ]

NSM 32.15 130.12 L R

AKN 31.99 130.21 i 2
sib 31.97 130.35 Fig. 2. The observations of the Japanease seismic station, ‘nkt’ for
KDI 31.87 130.5 the event with M 2.6. The vertical velocity seismogram (top) with
SEN 31.83 130.36 Lg velocity window (black bar) from 3.0 to 3.5 km/s. This Lg
KOR 31.7 130.46 signals are expressed as black line in the spectrum diagram (down).
Kos 31.62 129.69 The noise prior to P arrivals are grey line grey line derived from
chy 3138 130.26 the same window length of Lg. ‘30812’ denote to origin date, 2003/

08/12. ‘165 km’ denote to epicentral distance.

Table 3. Earthquake data (Frequency denotes to combination numbers of RTSM).

Event Date Origin Time (Hr Min Sec) Latitude (°N) Longitude (°E) Magnitude Frequency
1 24 Apr 1999 1 35 14 36.0 1293 32 1
2 9 Dec 2000 18 51 0 36.5 130.0 35 3
3 23 Jul 2001 17 29 14 36.4 128.0 35 13
4 24 Aug 2001 11 12 3 359 128.2 35 26
5 25 Mar 2002 5 31 5 374 129.2 2.4 2
6 9 Jul 2002 4 1 51 359 129.6 3.8 79
7 23 Jul 2002 21 48 8 35.7 122.4 5.0 89
8 23 Oct 2002 10 30 54 349 128.4 2.8 23
9 07 Dec 2002 16 43 40 373 129.5 2.7 1
10 10 Jan 2003 07 56 5 35.8 129.2 2.7 2
11 19 Mar 2003 23 5 19 36.5 129.6 2.3 1
12 30 Mar 2003 20 10 57 37.8 123.7 5.0 89
13 12 Aug 2003 1 25 56 34.7 130.3 2.6 49
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Fig. 3. The observations of the Korean seismic station, ‘SES’ for
the event with M 3.8. The parameters are the same with Fig. 2.
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Fig. 4. Map showing RTSM combinations connecting stations in
Korea (Table 1) and Japan (Table 2) with 13 events (Table 3).
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Fig. 5. Map showing the lines A, B, C, and D connecting event
pairs along which the Lg attenuations were measured.
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Fig. 6. Lg attenuation value of x (broken line) obtained from the
stacked values for Line A.
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values for Line C.
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Fig. 9. Lg attenuation value of x (broken line) from the stacked
values for Line D.
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Fig. 10. Comparisons of Q"' for the results (Line A, B, C, and
D), the previous study by Chung et al. (2005), and the other region.
The values are classified as regions of seismically active (thick solid
lines), moderate (thin solid lines), and inactive (broken lines).
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