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Fast and Accurate Analyzing Technology for lEarthquakes
in the Seas around the Korean Peninsula Using
Waveform Format Conversion and Composition
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The seismological observation of Korea began in 1905, and has been run with continuous earthquake network of
observation, expanding to the advanced country, but still has some problems in accuracy and speed for report.
There are many problems to announce the early warning system for earthquakes and tsunami in the East Sea
because most events in the East Sea occur outside the seismic network. Therefore multi-waveform data corversion
and composition from the surrounding countries such as Korea, Japan and Far East Russia are requested in order to
improve more accurate determination of the earthquake parameters. We used FESNET(Far East Seismic Network)
technology to analyze the May 29 and June 1 Earthquakes, and the March 20, 2005 Fukuoka Earthquake in this
research, using the data sets of KMA, Japan(JMA/NIED) and IRIS stations. It was found out that use of FESNET
resulted in more better outputs than that of a single network, either KMA or JMA stations.

Key words : waveform conversion composition, hypocenter parameter, earthquake early warning system, tsunami
early warning system, FESNET.
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Fig. 1. Used Stations for the Uljin Earthquakes(upper) and the Fukuoka Earthquake(lower).
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Fig. 2. Program Flowchart.
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Fig. 3. Crustal Structure of P-wave velocity.
a) Using KMA data b) Using Japan data

Figs. 49} 5 #&2% AZ=2d (Kim and Lee,
1996y AR&siA 45 831271 Aot} Figs. 6,
7, 13 8 AEE Azt Ru(Acki er al., 1972)&
ARg8lo] 7R A3 Fukuoka A1 %8 #4i8 Aot}
237 AR 79 Fig 4b), Fig. 5b), Fig. 6b), Fig.
ToplA YEe] HZ4 HolHThe AMS-SIE W AA
Y AX ) Eo 77 x|l Fdo] fA|sk=
ZHY ANHAARL. Y& dlolElRt AME3IAE W Mg
o] SIA7t Y& 77k ollA ol A|FIR1 A
2 A7 YoAw, dEa KMA dlolHE 87 AR
sle] 243 A3, Kl AX7F &2 Zalel X5
o oRIAZ Fig 8l KMAREA HiolEjRhe
ALgsle FFeTF A7 BAL PERE HE &3
A71e] 5o} w2 HA| QLR HT} g Fof| 7}
A A9 A7 AR = Ak

#E % =9

o] Aoa] ke F w7le] A PlolHE A
43 A3 AEA4UE AHE DL F U Table 1
oA &5 RS AMESE F5e5 Xzl ik 4e]
w3 olfi= e RdS A&t FFeIt BAHE §
319E ), xgho] #A Alate] =] ekgict

ESE Table 2004 &7 A7} 97} A7l O
3 A7 Hael KMASH IMAOIA B3 vy A3E
VeIt Table 2904 & 4 Sl%o] KMAdIME 7
2 ZHolg 20059 690l 7HIE zIARAA LREIY
o}, o]Z& AHo] WARIA] 1ide] A FHellok W9l 7

¢) Using Japan data

e ERRCHREE

e

sl
. : PycyrETE Lt

iy

“

%

Fig. 4. Result of Uljin Earthquake(05/29/2004) by the Korean model(Kim and Lee, 1996).



o WIS o8 m S AR BAS AT S ZEd 74 Ve 175
a) Using KMA data b) Using Japan data ¢) Using Japan data
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Fig. 5. Result of Uljin Earthquake(06/01/2004) by the Korean model(Kim and Lee, 1996).

a) Using KMA data b) Using Japan data ¢) Using KMA, Japan, and IRIS data
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a) Using KMA data

¢) Using Japan data
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Fig. 7. Result of Uljin Earthquake(06/01/2004) by the Japanese model(Aoki et al.,1972).

a) Using KMA data b) Using Japan data

¢} Using KMA, Japan, and [RIS data
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Fig. 8. Result of Fukuoka Earthquake(03/20/2005) by the Japanese model(Aoki ez al.,1972).
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Table 1. Result of the report of FESNET, KMA and JMA using the Korean model(Kim and Lee, 1996).

a) Uljin Earthquake(05/29/2004)

177

Origin Time Epicenter Depth M
, 36.694°N (£0.921 km)
KMA dat 05/29/2004 19:14:25.461 + 45
aa 130.113°F (0812 km) /027 km (£1201km)
, 36.105°N (£2.552 km)
IMA dat 05/20/2004 19:14:39.793 + 43
2 131.080°E (£3399km) 0370 km (£6.637km)
, 36.672°N (& 1.164 km)
FESNET 05/29/2004 19:14:25.542 + 5.0
130.164°F (£0.764km)y L0020 km (£3:273 km)
b) Uljin Earthquake(06/01/2004)
Origin Time Epicenter Depth M
. 37.090°N (£ 1.225 km)
KMA d 06/01/2005 20:22:18. + 3.1
ata 8.543 P036E (2100 kmy  102710km (£1.543 km)
, 35.705°N (£3.636 km)
IMA dat 06/01/2005 20:22:44.034 + 24
ata LTISE (S5 kmy 60890 km (£62.123 km)
FESNET 06/01/2005 20:22:18.577 37.009°N (£0847km) ) gas i (41272 km) 32

130.202°E (%0.565 k)

Table 2. Result of the report of FESNET, KMA and JMA using the Japanese model, a) the result of Uljin Earthquake(05/29/
2004), b) Uljin Earthquake(06/01/2004), and ¢) the Fukuoka Earthquake(03/20/2005).

a) Uljin Earthquake(05/29/2004)

Origin Time Epicenter Depth M
FESNET 05/29/2004 19:14:25.266 36.671°N (+0.686 km) 6.150 km 53
130.142°E (£0.529 k) (£0.529 km)
o 36.800°N 12 km .
KMA 05/29/2004 19:14:24.000 30200°F (0672005 Report) 52
IMA 05/29/2004 19:14:24.990 36.724°N (£0.580 km) 43.000 km 5.1
130.160°E (£0.460 km)
b) Uljin Earthquake(06/01/2004)
FESNET 06/01/2004 20:22:19.106 37.093°N (40.873 km) 18.983 km 32
130.202°F (0.054 k) (£1.393 km)
36.600°N
Neleo M
KMA 06/01/2004 20:22:45.500 30.000°E unknown 35
IMA 06/01/2004 20:22:18.650 37.018°N (+£0.103 km) 46.000 km 36
130.288°E (£0.075 km)
¢) Fukuoka Earthquake(03/20/2005)
FESNET 03/20/2005 10:53:41.100 33.663°N (£0.089 km) 11.700 km 65
130.245°E (£ 0.054 km) (£0.100 km)
o 33.900°N
KMA 03/20/2005 10:53:47.000 0900E unknown 7.0
IMA 03/20/2005 10:53:40.320 33.739°N (+0.380 km) 9.200 km 70
130.176°E (%0.320 k) (£3.000 km)
o 33.807°N 6.5
NEIC 03/20/2005 10:53:41.000 01318 10.000 km (M)
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