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ABSTRACT : In order to provide informations for the earth’s deep interior and the earthquake mechanism, we
have been operating the three components of Streckeisen Seismometers at Pohang Observatory, Korea, as
a part of a long period seismic network (POSEIDON) in the northwestern Pacific now under construction.
The recording system is specially designed to be able to obtain outputs of broad band and wide dynamic
range; BRB (Broad Band), LP (Long Period), and VLP (Very Long Period) output. The triggered BRB and
LP signals are digitized with the sampling intervals of 0.1 and 0.4 second, respectively. The lowpass filtered
VLP output is digitized and recorded contineously with the sampling interval of 10 seconds.

About 120 regional and teleseismic events have been successfully recorded for one and half year since
late March, 1991. As a preliminary study, eight events of them are analyzed to determine Rayleigh wave
dispersion curves in the period range of 20 to 300 seconds for the continental and oceanic paths. The curves
are compared with the typical continental and oceanic ones to discuss the earth’s deep interior.
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Fig.1. Pacific Orient Seismic Digital Observation Network (POSEIDON) and seismicity in the northwestern Pacific.
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Fig. 2. Arrangement of the sensor and its shields inside
the vacuum bell.
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Fig.3. Block diagram of the recording system developed in the present study.
1000
2A5E FAlse 2% FHIEE Ho glom o] A
= RB
£ = 2518 wAR A)Ze) oo 427 PCS AZe B4
g 1007 ' SES 3gkEe} o) ADHHE A2 S22 BRBe}
= H :"LP LPe] & trigger WAlo]u, VLPS] #4: o472
= 1 :
& 10 ' : WS Asals gleh Trigger BRBS] A8h% Aol
Zz
& \ vl2] AAE level (1 AAH9 9= 3X1073 cm/sec)
1
1 1 Het £& A% A%55EF 5o 9lvk. BRBY LPY)
001 00 o1 to 10 & GP-IB interface® 73 A/D¥37|22¥ PC (PC

FREQUENCY (Hz)

Fig. 4. Total responses to the ground motion for BRB, LP
and VLP outputs,

THHL ADHEL 1924 9290 X152 HEA] 7| B,
1% 47.53]9) vl &2 A/D¥3to] o)2o]7in), BRB, LP
% VLPS] 127 A/DHEPE ohest ).

BRB : 3 channelX10 sample/sec=30 sample/sec
LP 4 channel (X, Y, Z, time)X2.5 sample/sec=10
sample/sec

VLP : 3 channelX0.1 sample/sec=0.3 sample/sec

B A2 WEAZE SMHzY EFFugse

901UV)oll Bl A, vl me}abe] 7125tk o] wjxal: 310
259 287t A4 $ 9len trigger AE7}F o o
AREHE 102849 A2Z PC 980IRXe] H4she]
hard disk (8% 20 Mb)e] 2%}, =3 VLPY g
triggers} FA¢le] PC 9801RXe| #4=o] dsrdoz
TEE} PC 9801RXe] AA e A5 1 eventd pre-
triggerAl85 E3s}e] oF 14417k olt}. $j9} e
FHo2 $EH ARE PC 980IRXS} A2% muye
WE AEE 1S Eabe] A sb5sn w3 PC 9801
RXell <17 cassette magnetic tape 423 3o A& A
EAPL 7bssi.

olellA 714 vlg} o] B /)% NA"e gpE
Adll w2} Az ¥el A37) sy s)z2e 22



V- ALLE Aolo] FARHVZS A4 101

STS VLP_INU
KERMADEC
1986 Oct.20

M=82
a=77"

VERTICAL

——
6 howrs

Fig.5. An example of the vertical component of the VLP
record (Redrawn from Yamada et al., 1989). Earth’s free
oscillation due to the earthquake is superposed on the
carth tides.
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Fig.6. Seismogram lowcut filtered from the VLP record
shown in Fig. 5. The cutoff frequency is 1 mHz (Redrawn
from Yamada et al., 1989). Rn waves denote mantle Ray-
leigh waves that travel once or several times around the
earth with the direct (n=1, 3, 5, 7, 9) and anticenter (n=
2, 4, 6, 8) routes.
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Table 1. Earthquake informations used in the present study.

M=7.0) recorded at Pohang Observatory. The upper and
respectively.

NO DATE ORIGIN TIME LATITUDE LONGITUDE M DEPTH REGION
1 APR 29 09:12:47.2 42489 N 43.647 E 7.0 10 GRUZIA
2 JUN 20 05:18:52.1 1.100 N 122.800 E 7.1 33 CELEBES
3 AUG 08 02:09:47.7 1.000 N 122.620 E 6.4 33 CELEBES
4 AUG 14 19:15:06.6 13.500 S 167.600 E 6.6 33 SOLOMON
5 OCT 19 21:23:15.5 30.738 N 78.792 E 7.1 19 INDIA
6 DEC 13 18:59:11.0 45.554 N 151.718 E 6.2 52 KURIL
7 DEC 19 01:33:42.2 45172 N 151.198 E - 6.1 43 KURIL
8 DEC 22 08:43:13.3 45475 N 151.048 E 6.3 26 KURIL
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Fig. 8. Epicenters (A) and the great circle paths to Pohang
Observatory.
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Fig.9. Comparison of Rayleigh wave group velocities for
the Kuril Earthquake (M=6.1, Date: DEC. 19, 1991) de-
termined by the band pass filtration method to the mo-
ving window one.
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Fig.10. Band pass filtered seismograms of the Kuril Ear-
thquake (M=6.1, Date: DEC. 19, 1991).

7t lsk. Forsyth (19799 2318 #zale] F4E9
Ae WA 1 e 2add &

Azl 71903 A7) 2R E, Al
Ush @ W THES oA AUE g Aoz Fol
Ak,

AU=EU*D @

4
Ch
i

o] Aol A|7k2A} 5%, A7 2000Km, 4% 35
Km/secl 795 2ejshd, #4559 o &8 3% A
Tof Efaiet

2 A4 FEE Ao r A
filtration &} E}3A-& 73%317] Y8led, moving window
method¢} Al4HE=}E nlwslgict Fig 9+ 19914 124
199 FHAEFTo)A 2P M=6.1 (Table 19 A=
HE 79 Ao g £ZA5200] 7|50 REH T4
EF Alete & AR A, F bl 93 k= 79
AAgc) 7k Aols HAFE F7] 100~15020
2 3= oF 2% AR et

el A7 FEEA A ‘{}tﬁoﬂfﬂ band pass filters)

L A& AHsterl bandES gulE sl=sle] wet
a %iﬂ»t— g £ g ~v} e} 2 Tl A
ARZ A3 2 7Y filterE AH-slol e 2 Aol
2 zbel7} glfrol w3 Ak =3 Bache et al (1978)°]
21 A& vt} 7o) bandg) Zo] yojA g7 T
Al 7te] digt envelope®] HthAo] HAstat Ao et
wek Fig 10 % 11& o] 22le] djste] 22t 4] @), (5)
9 fit), E¢yE A4kt A2 A, Rayleighs}e] -4} am-
plitude envelope®] HiAE & Jelulo] Fu}

A3}t band pass

CEE

ORIGINAL

RECORO

200 sec

10 sec ,___,_/¥______

26 sec ’____,h/\/\/\v\

4.0 3.0 2.0
— 1 ]

GROUP YELOCITY (KM/SEC)

Fig. 11. Amplitude envelope of the Kuril Earthquake (M=
6.1, Date: DEC. 19, 1991).
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Fig. 12. Rayleigh wave dispersion curves for the continen-
tal paths compared with various typical continental cur-
ves.
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nental curves.
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