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Fig. 1 Seismic stations of the SATARN system.
It consists of Kamitakara (KTJ), Hokuriku
(HKJ), Abuyama (ABU), Tottori (T'TT), and
Tokushima (TKS) micro seismic observation
networks.
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Fig. 2 (a) Seismic stations operated by Kamitakara
observatory. Solid circles represent seismic
stations. Nine (9) seismic stations are in op-
eration in April 1999.
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Fig. 2 (b) Seismic stations operated by Hokuriku ob-
servatory. Seven (7) stations are in operation
in April 1999.
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Fig. 2 (c) Seismic stations operated by Abuyama ob-
servatory. Twelve (12) stations are in opera-
tion in April 1999.
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Fig. 2 (d) Seismic stations operated by Tottori ob-
servatory. Ten (10) stations are in operation
in April 1999.
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Fig. 2 (e) Seismic stations operated by Tokushima
observatory. Four (4) stations are in operation
in April 1999.
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Table 1 Specification of the OKITECS4000, which is a seismic data telemetry system developed by Oki Electric
Industry Co. Ltd. It is characterized by its flexibility to transmit not only short period seismic data,
but also other geophysical data such as seismic wave data from middle period seismometer or crustal
deformation data from tiltmeter. SP, MP, and LLP represent short period, middle period, and long

period channel, respectively. (a) shows the specification of OKITECS4000 type LG3678-J05, while (b)
shows that of type LG3678-D03, that has 16 bit dynamic range for short period seismic data.

(a) Type LG3678-J05
Name of Data Type Number of  Sampling Dynamic Gain Qutput
Component Components Frequency = Range Analogue(A)
(Hz) (bits) (dB) Digital(D)
Sp continuous 3 200 12 0~84 Aand D
MP10 continuous 3 10 12 6 Aand D
SPD continuous 3 200 12 0~84 D
MPHD triggered 3 200 16 0~84 D
MPLD triggered 3 200 16 6 D
LLP continuous 20 0.2 16 6 Aand D
(b) Type LG3678-D03
Name of Data Type Number of  Sampling Dynamic Gain Output
Component Components Frequency  Range Analogue(A)
(Hz) (bits) (dB) Digital(D)
Sp continuous 3 200 16 0—~84 Aand D
MP continuous 3 10 15 6 Aand D
LLP continuous 10 0.2 15 6 Aand D
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Table 2 (a)Location of the seismic stations operated in SATARN system in April 1999 together with their
seismic data loggers. Columns 1 and 2 represent station names and their abbreviations. In column 3,
DM, DM(G), OKI, and OKI(16) represent the Hakusan Corp.’s Datamark LT8500 data logger with
VSAT system, that without VSAT system, Oki Electric Industry Co. Ltd.’s OKITECS4000 systems,
and OKITECS4000 with 16 bit dynamic range (type LG3678-D03), respectively. Column 4 shows the
installed date of the instruments shown in column 3. Columns 5,6,and 7 represent the location of the
seismometers. Table 2(a) shows the station information of Kamitakara network. At MYG, AMJ, HRJ,
NNJ, AHJ, and FMJ stations, preliminary operation with L22D (2 Hz) seismometer started on Apr. 17,
May 6, May 9, May 10, May 13, and May 16, 1997, respectively. For these stations, column 4 represent

the date when 1 Hz seismometer installed.

(a) Kamitakara

Station Name  Code System Installed Date Lat.(N) Lon.(E) Hgt.(m)
Kamitakara KTJ DM(G) Jun. 08,1998 36.2800 137.3269 760
Amou AMJ DM Aug. 25,1997 36.2491 137.0283 620
Nirehara NRJ DM Jul. 31,1997 36.5130 137.2382 220
Fukumitsu FMJ DM Aug. 27,1997 36.5178 136.8297 290
Nanao NNJ DM Aug. 26,1997 36.9820 136.9671 340
Asahi AHJ DM Aug. 27,1997 36.9203 137.5957 230
Horyu HRJ DM Aug. 26,1997 37.3980 137.1410 210
Tateyama TYJ DM Aug. 06, 1997 36.5858 137.4922 785
Miyagawa MYG DM Aug. 25,1997 36.3441 137.1890 460

Table 2 (b) Location of the seismic stations operated in SATARN system (continued). Table 2(b) shows the

station information of Hokuriku network.

(b) Hokuriku

Station Name Code System Installed Date Lat.(N) Lon.(E) Hgt.(m)
Komatsu KMJ OKI Apr. 20, 1993 36.3645 136.5057 70
Fukui FKJ OKI  Apr. 22,1996 36.0941 136.1233 90
Katsuyama KAJ OKI Apr. 19,1996 36.0486 136.5281 300
Imajo MJ OKI Apr. 18,1996 35.7982 136.3028 240
Azai AZJ OKI Apr. 22,1993 354772 136.3239 370
Mihama MHJ OKI Apr. 20,1993 35.5306 135.9789 260
Hokuriku HKJ DM(G) Apr. 01,1999 35.9375 136.2125 20
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Table 2 (c)Location of the seismic stations operated in SATARN system in April 1999 (continued). Table 2(c)
shows the station information of Abuyama network. At TNJ, YGI, WTJ, KGM, and OHM stations,
firmware was upgraded to realize the 'intelligent functions’ of the system on Jul. 6, Jul. 7, Jul. 14, Jul.
19, and Jul. 4, 1992, respectively. For these stations, column 4 represent the date when the preliminary

version of the system installed.

(c) Abuyama

Station Name Code  System Installed Date Lat.(N) Lon.(E) Hgt.(m)
Abuyama ABU OK1 Mar. 20, 1995 34.8600 135.5735 138
Myoken-san MYO OKI Mar. 22,1995 34.9254 135.4705 640
Tannan TNJ OKI Apr. 11,1991  35.0314 135.2136 310
Yagi YGI OKI Apr. 06,1991 35.0681 135.5119 180
Wachi WTJ OKI Apr. 09, 1991 35.2824 135.4014 172
Keihoku KHK OKI Mar. 25,1995 35.1774 135.6623 260
Kamigamo KGM OKI Apr. 08,1991 35.0593 135.7658 180
Bohmura BHO OKI(16) Mar. 30,1995 35.2447 135.8728 380
Ohmi-hachiman OHM OKI Apr. 10, 1991 35.1738 136.0835 120
Ujitawara uJT OKl1 Jul. 01, 1992  34.8489 135.9076 290
Katano KTN OKI(16) Mar. 23,1995 34.7716 135.7053 250
Rokko RKO OKI(16) Mar. 31,1995 34.7639 135.3018 540

Table 2

(d) Location of the seismic stations operated in SATARN system (continued). Table 2(d) shows the
station information of Tottori network.

(d)Tottori

Station Name Code System Installed Date Lat.(N) Lon.(E) Hgt.(m)
Kurayoshi KYT OKI May 10, 1996 35.4392 133.8338 100
Shikano SNT OKI May 13, 1996  35.4105 134.0203 200
Chizu CZT OKI(16) Apr. 06,1995 35.2695 134.2936 300
Ohya oYT OKI Apr. 24,1992 35.3218 134.6658 230
Hikami HMT OKI May 16,1996  35.2265 135.0435 250
Mikazuki MZT OKI Apr. 27,1993 34.9869 134.4472 150
Izumi 1ZT OKI Apr. 07,1995 34.9722 134.8876 230
Tari TRT OKI Apr. 24,1992 35.1022 133.2016 480
Kume QMT OKI Apr. 24,1992 35.0885 133.8491 330
Tottori TTT DM(G) Apr. 14,1999 35.5147 134.2378 10
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Table 2 (e) Location of the seismic stations operated in SATARN system (continued).

station information of Tokushima network.

Table 2(e) shows the

(e) Tokushima

Station Name Code System Installed Date Lat.{N) Lon.(E) Hgt.(m)
Ishii ISI DM(G) Feb. 24,1997 34.0573 134.4581 27
Shionoe SON DM  Jun. 11,1997 34.1569 134.0703 286
Ikeda IKD DM  Jun. 26,1997 34.0597 133.7928 340
Kaminaka KMN DM  Jul. 08,1997 33.7865 134.3058 280
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Table 3 History of SATARN system installation to
each observatory. Even after installation of
SATARN system, the ’Seismic Wave Ana-
lyzing System’ were still in operation for a

while.

Observatory Installed Date
Kamitakara Jun. 1995
Hokuriku Jun. 1995
Abuyama Jan. 1997
Tottori Jun. 1995
Tokushima. ~ May 1996
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Fig. 3 Description of WIN format seismic data file.
The ’second block’ (B) is the basic component
of the WIN format waveform data.
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Fig. 4 WIN system program components described
by NDF (Network Data Flow) model by
Takano (1997). Shared memory is used
as data transfer tool for inter-process data
transfer, while UDP message transfer method
is used as inter-network data transfer tool.
Open circles and squares with numerals de-
note UDP port and shared memory, while
shaded squares represent disk files.
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Fig. 5 Basic configuration of an observatory using
the WIN system. Once the seismic data from
conventional seismic wave telemetry system
are converted to WIN data format by 'Data
Logging System’, subsequent data processing
can be conducted using the WIN system.
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Fig. 6 Data exchange using WIN tools. (a) shows
the data receiving scheme from other data
sources, while (b) shows the data distribution
scheme to several targets such as other obser-
vatories and/or organizations.
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Fig. 7 Data flow in SATARN-UJI center. Seismic
wave data from various organization are on
‘Data Segment’ with each UDP port number
on them, that identify data source organiza-
tion such as Kyoto Univ. or JMA.
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Data flow of satellite link interface in
SATARN-UJI center. Data received from
satellite system are transmitted to the data
segment, while data to be distributed to other
organization are broadcasted to the satellite
system.
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Fig. 9 Data flow of JMA interface (data receiv-
ing) in SATARN-UJI center. Received data
are transmitted to the data segment. NTT
HSD512K phone line is used for data exchang-
ing between D.P.R.I. and JMA Osaka District
Meteorological Observatory.
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Fig. 10 Data flow of JMA interface (data transmit-
ting) in SATARN-UJI center. Data are read
from the data segment using ’relay’ process
and then sent to JMA system.
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Fig. 11 Outline of data processing system in
SATARN-UJI center. Data processing
such as hypocenter determination and data
archiving are carried out here.
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Fig. 12 Data flow in observatories.

5. SATARN Y XFLDSHEDOEH

/NG TIE, SATARN ¥ A5 A TOHIEREET —
FOEELFOFNEFLICERBETR 27 TR
ENLHBEET — 713, WIN AT ADRREEY
RWTHERE, BEBEET 7 A VIER, BEIER
HEBREOMEN TR TWAEY, Thb DM
IXBIREICED,

DX, BEERT—FIIonwTE, &Y
y— I HEIMICHAEY, EBPTE2AREILL
9, WIN O HEPLEBELFIHL THEBRRRE
EORELS R EINL L)ool TNHEDF—%
POHWET 7 A NG E ORBEMEREERT L7012
i, ANBIZXBF =y 2RI RTHHH, JIRT
ik, BeHEE>LRAEELEDT—Y F 2y 7
13 EIZ KBTS &L TiTe bh BRI
AENT W5,

LAL &b s, MERBRET — ¥ R&EAHRE
F = R— AL L OFHERPSRIEMT 52 L
BT LRV, FERIFICSHL Twb <y 3
T BEBHIIESEL TTF— /- ADEELT 1T
DEEFET-TETWE, ZOLIRRNEERE
L, SATARN ¥ AF L TR Sh /7~ 5 OHE
BT — Y R— 2%, £y ¥ —IlBVWTBEMICHE
Y BERYHEBL TS (KR, 1997),

F7:, WMEBETL ATV VTV AT ARERT
—TTiLY AF LAOEAZELY, U — 5 2 LB
HESICHEIRT — 7 A TRBETEX5 L9142
ol b, SEUFTTHE - MET 5 R
Fh L — A% (BRElSxa$) 258y 2 Emic
bbb, 20O, FEUFTOEBEENFEOM LD
7o HEREALE O BEN LA RO 6 Twvab,
THICREEL T, 19970 [—ftY AT A1 D
MBI, RRITICL S -7 — 7 DRl

. Observatory

B7 — ¥ P HERERHO ) HICHUGTREIC 2> T
WaBZERL, BEFTOER>BRTL7-010H,
INLDF—5OEHFHE I LY AT LADRE
PRI TWA,

5, BEINLHERERE, RUET-50
F = R—ZAEHREDFIHIIMETLL0DT A
FLOMELEBLE-TWwE, TNIZDOWVTY,
WIN 7+ —<v F ORBER, BT 527 %
=241kl , BFETHRICT S A7 4 (KK, 1999)
LHREBUIERINL LI hoTwAD, EHIC
T IR ABRRR LT - IR AV AT ANDYRD
BREL L oTWD,

SEE

BRUBEEA - R i - iRHHBRAT - hIILE - Y- - I
WS (1992) : KT 4 A7 E AV HBERT —
F USRI Y AT A2 DWT, AR SR KR
Br4ESR, 45 35 % B-1, pp. 371-378.

METER - MR (1994) : IP A Y F 7 =218 5
EHHME D ) TV A LERT - S HEY AT 4,
A AR#BZES#HETRE, No.2, P26.

FER B (1994) : FF ¥ ANBMBRET -5 D720
D@7+ —< v P ORE, HEAMBRFSHEHT
54, No.2, P24.

MR - AHTIESR - & L T (1989) : Hritofh
HWEBFL A—% - ¥ AT AORKZ—FL WETFH
N REREINE — , BT SEE TRE, No.2, C6l.

MER & - THTAESR - i L A (1990) « #rHEAAOHN
WETL A= - VAT LDORA— 2. BT —
5 DR~ WESFRHEHE TRE, No.2, C67.

MERE - BHER (1991): V-2 AT - aril
LA RS EBRIE Y AT A, R
& EHEFRRE, No.l, C22-P18.

MR B - BEFHEW (1992) : win — UMb EBLRAE
BEBNEEO-ONI 2 AF—vay - 7as
J 4 (GRILHR) |, hRFSEIETIRE, No.2, P41.

MER B - BBk (1994) i IP Ay P —2I2K B
MBKIETF—5 D) Ty 4 A5k, AXRMEE
LEE TR, No.2, P25.

N - EAHE— - REFR - EHE - AER - TIE
Bk - BARE— - FEILT (1995) « HEMOH
LWEHEPERMEBIME, OAEFSFET
$4E, No.2, A25.

WEEEFLV AZ VI v—T (FEE MEE)
(1996): HEFEEIC L BB TL AF ) VY
VAT ADOEREE, BAMBESEBHTRE,
No.2, P22.

_38_



ARELHE (1997) : FERKFBS SRR O/ N b 5=
B BUR L BE BB KRN T —
Y R—ZHEBEOER-, TS B - I T L
1R ES T, 19974 3 B 6 BB, HITKE
HEAFFEAT.

KEAEH (1999) : WIN 74—y N HugZiiE - %l
T DREY AT LD, #HiE 2, 52, FIRI.

KELEA - I (1999) : SATARN f/ MbET —
¥ DILEBEREOEHII 2V T ~ B M
INETF L A— S BEBOTY I VT — 7 FIH
~, KREX AR EE PN R (R B AR
E(HAVAVT NI DE) |EE, 1999FE 3 A
15 HBAME, TUEBAERE KAFFERT.

MERLEHRASHE (1995): 17 1)Y= ME
BREEMERET - YRR AT AEREE, 4
&, pp. 4-11.

EEHRIESELRIET - #E T HERUEM (1978) 0 &
EHBRESBUFTOMREE - WEGRE T L A -
§ - v AT L RERKER KIHRATER, 8 21 5
B-1, pp. 119-135.

BAJH - Bibflk - ERFE - 0 B, FHEM-
FREER (1978) : BEES X UM HLEERL N R B
FROFL A—=% « AT LIZDOWT, #IE 2, 31,
pp. 265-274.

g - EI R (1977) : FRILBESEFTOM
IHETFL A—F L AT LIIDWT, HE 2, 30,
pp. 91-106.

ERER - ELR - RHERE - KPR (1982) : BT
BRI B 5 WEEET — & TRHE S AT 4,
HRFSEFETHRE, No.2, B04.

FFEE - RIS (1991) - EAEENATO HIREY
T AT AORBRERESD O LB, FAERKER KT
JEFTAE SR, &5 34 5 B-1, pp. 253-262.

A HRER - R ETRR - VA B - HETA— - B TR -
SR - EERE - I —5 - SRR (1998)
1989~90 £ 5| & fit & BEUR IR B R
HEL7Z19974E 9 B 4 0 M52 1SR ESN AR
HHEFEEIC OV T, MERRER 7 BEEF 2 1998
FERRETFRE, p3os.

RETF & (1997) : V75 1 aHEHD200DT T
72 37 &7 )N - NDF (Network Data Flow)
EFNVOREK -, 7= il - #F I 7V ARER
FHw, 1997 £ 3 A 6 BRI, REURERRTFAT.

i A8 (1986) : FEAFRS KARFATIZ BT 2 R
HHELEY AT M200T, IR T HEIER
Y ¥ —Za2—2, No.l2, HRERKFZHENFH,
pp. 4-10.

FEPERE (1987): 73V 3 VI X D HBEFONGRE
FAELY , FEKER KATFEATES, % 30 5 B-1,
pp. 85-94.

FEEME (1989): SV AV IZL A BEBOE= S —B
LURT 1 R 7 ~DFERBEIIERL AT L, 7K
KEFERG KAFFERTES, 55 32 5 B-1, pp. 125-132.

FEPEM (1992) : XV IV I L2 HAYIEER
PO IR & WAL TR, TR Bh K AR 4R 8,
% 355 B-1, pp. 401-412.

FEFERE - FPE O - EORER - AIEER - HREEER
(1993) : »¥vary 2BE AVZRG )T —H#
RING Y A7 L DR, FECRF B KRR,
%% 36 5 B-1, pp. 399-407.

HEER - k% - KR L - thHEEA - dbRfmE
(1998) : 1998 4£ 8 A RBEILIR L, FESENE
OIS, HAMESSHETHE, No.2, A26.

Hirata, N., Ohmi, S., Sakai, S., Katsumata, K.,
Matsumoto, S., Takanami, T., Yamamoto, A.,
lidaka, T., Urabe, T., Sekine, M., Ooida, T.,
Yamazaki, F., Katao, H., Umeda, Y., Naka-
mura, M., Seto, N., Matsushima, T., Shimizu,
H., and Japanese University Group of the Ur-
gent Joint Observation for the 1995 Hyogo-ken
Nanbu Earthquake (1996) : Urgent Joint Ob-
servation of Aftershocks of the 1995 Hyogo-ken
Nanbu Earthquake, J. Phys. Earth, 44, pp. 317-
328.



SATARN System, a Unified Microseismic Observation Network
in D.P.R.IL. Kyoto University

Shiro OHMI, Kunihiko WATANABE, Norio HIRANO, Atsushi NAKAGAWA, Fumiaki TAKEUCHI,
Hiroshi KATAO, Haruko TAKEUCHI, Teruyuki ASADA, Makoto KOIZUMI,
Kiyoshi ITO, Hiroo WADA, Takuo SHIBUTANI, Seturo NAKAO,
Kazuo MATSUMURA, Tadashi KONOMI, Kazuo KONDO,
and Hikaru WATANABE

Synopsis

The SATARN system is a unified microseismic network operated in D.P.R.I., which consists of
five conventional microseismic sub-networks managed by Kamitakara, Hokuriku, Abuyama, Tottori, and
Tokushima observatories. Seismic wave data obtained in each sub-network are transmitted to D.P.R.I
using either satellite communication link or NTT public phone lines. SATARN is configured with WIN
system, which is developed on the UNIX operating system using internet technology. Data processing
systems are in operation both in D.P.R.I. and observatories. Obtained seismic wave form data are also
broadcasted to the Osaka District Meteorological Observatory, Japan Meteorological Agency.

Keywords: Seismic network, SATARN system, Unified data processing, Internet technology, WIN system



