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New Seismic Monitoring Observation System
and Data Accessibility at Syowa Station

Masaki Kanao', Katsutada KamiNnuma!, Kazuo SHiBuya', Yoshifumi Noat!,
Hiroaki NEeGisHI®, Yoko Tono* and Toshihiro Higasur?

Abstract: The seismic observation system at Syowa Station, East Antarctica was fully
replaced in the wintering season of the 38th Japanese Antarctic Research Expedition
(JARE-38) in 1996-1998. The old seismographic vault constructed in 1970 was closed at
the end of JARE-38 because of cumulative damage to the inner side of the vault by continu-
ous flowing in of water from walls in summer and its freezing in winter. All the seismome-
ters were moved to a new seismographic hut (69°00 24.0°S, 39°35 ‘06.0°E and 20 m above
mean sea level) in April 1997. Seismic signals of the short-period (HES) and broadband
(STS-1) seismometers in the new hut are transmitted to the Earth Science Laboratory (ESL)
via analog cable 600 m in length. The new acquisition system was installed in the ESL
with 6-channel 24-bit A/D converters for both sensor signals. All digitized data are auto-
matically transmitted from the A/D converter to a workstation via TCP/IP protocol. After
parallel observations with the old acquisition system by personal computers and the new
system during the wintering season of JARE-38, the main system was changed to the new
one, which has some advantages for both the reduction of daily maintenance efforts and the
data transport/communication processes via Internet by use of LAN at the station. In this
report, details of the new seismographic hut and the recording system are described. Addi-
tionally, the seismic data accessibility for public use, including Internet service, is
described.
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Fig. 1. Map showing the location of construction for seismologic and geophysical observations at Syowa Station.
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Locations of seismic analog cables between the new seismographic hut and the Earth Science Laborato-

ry. The cables were mounted on the electric cable racks, which connect the main buildings of Syowa
Station.
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Fig. 3. Plain view of the new seismographic hut (left) and the location of seismometers (HES, STS-1) in the
seismographic hut covered doubly by adiabatic walls (right).
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Fig. 4. OQutside view of the new seismographic hut (left) and the installation condition of seismometers
(right).
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VX —NDEZEG| & 2 fTo 7z, 72, IHMERESREDOMELZHSTS-1HO 7 ¢ — F
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F 3R7E (JARE-40) £ TR 2 Mk fE L T 5.
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BEOMEZLE M SIRT. AiEL»HMK, IS, REME - HEME, ERPNG®E
AL AL A D [0 6 BAFT A T, HRIBOEFDIEAHDIL TV Z L b
7%, JARE-38 BlHllHH ORFEHZ I, AR L GHENTIING, TCORE7dH - 7-.

[Hith R EZFE (25175 JARE-37 F TORROELILIE, STS-1 #ikiE L T -REHE
THI20°C Th o 72 (F2 - M, 1994a) H°, FHHEFEOHE, REAMEAFENOFELLIL
FREDLRRLBVEVZ A, THUL, HMEBEERES T TH L0120 L, HEst
FHM FREAITH 700, HERESRDBEOENCEIFII VR VA, 2EBEIILTWED
DEBIROINIRKENEEZ LN,

& HIZJARE-39 ## £ 1998 45 1 H#ILAf&IE, FEMSEIZIE T S/ VLBI ik E
A=HF—PLOREMILY), ZERAEMIZEH L. HES, STS-1 #3772 ikEL T 5
RIFMIENGHE L, WEEZ O TV D 20 &l X AUrsah 2058 X BT L,
A 8-9°C TLEL . LA L, JARE39 DHARMLELIEY, KEA—F -5 HBEL Tn
B BB E DImEE % FHE 20°C Wi {2 ISR O LED D A 720, HHENRE b EL{LAH 16°C
& JAREBSELAF L) b S5 244w, ZoZ &, REEIZH%R ) EIKTH 5 1L
WatO~ A - BT va OFg, ThETIHL5LAY, BEFORTIZE > TiE»
RAoTHEELE VR L, GHLSHIZIRERILEE=ZY —T2LEND LA, REMHENSG
G L KFE A - —ZOM 2 HIBITEERRT UL, o —RESI RN ORmEEbE &
SIP Ll bl FHRENS.
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Fig. 5. Temperature change from February 1997 to November 1998 in the individ-
ual rooms of the seismographic hut.



28 BB S
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Fig. 6. Comparison of noise revealed by amplitude spectra for the

vertical component of STS-1 (STS-VBB; 20 Hz continuous
sampling; LHZ) in the old seismic vault in June 9, 1994
(upper) and in the new seismographic hut in September 7,
1997 (lower).
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DIRBEDP RN E BT L. AXRT MV - F— 5%, WH L LIZSTS-1 - L TVE RS 20 Hz
it T TERL b DT H S,

P Tl B EEREO X5 1M PR T A Vo, B 4 X 2 LCla
AR TR ORI A T o Tlda vk PRSI LA L, FEERIL5-7 He
WT/AXLRUAEHCL OO, IHHERESGZEIHRE LA S 2IZEEREOE) 2 1
e AT MVERTZEDGo 720 1 He &0 SR TlE, IRIEA X7 bV o gazs
TEWEGEO O F7, Bk (242) TALT7 U SEERIIBWTY, WL 2 EATURE
ITW5,
2.1.6.  IHHBEE B g o8

JARE-38 Ko b h o 2 i ¢, T E TORRETERIZBED S ORKAHHE L /2
IKDBRLAER AT o720 Lar L, 3 BAREBAH | 3Tk b 2 4 LT 7z, BRI
2 H 13 HZ HES DRV E) NS Lo D577 r — 7V 25, My BUF O i e 128 - CYIr s
LEMAKE o 2208, TCUHBMLUEIRL A, 210 X 0w T2z i ORI %
W, B NOBLN LA BT L2 ETREHL, rhESE T TOMR T TH
A ke L 72, 4 90O O STS-1 ik iz ey, IHH G GE 2r S o S R R 5T (PELS; B4
S 12-15 F0) 3 O UER R Pk LAz SAUE STS-1 12 & 1) PELS Otk E il By & 3T
HN=FHENTEDLLDTHL., FOROHMBERERRETIX, - 72IHSTS-1 - 31K
DI AEYFCIEAEE, TFU SR Y — 2T L2 2L

ZO% 11 H KIS, IHSTS-1 - 3 OBl 2% 7 L, 12 J] L3 7 — 7 OV B o X
PE¥EA ZITH 7 L7z BLIERAIE, THSTS-1 - 3D+ o =& BT~ TH i EE
SR Lo ARIYICIZ JARE-39 REI oo 1 ] gL, B ot I SRR E
(ZREED - Y L7z, JARE-39 OB BIAGLIRRIE, MBI ESREA~O A% - (53 -YTDH
MW Z B

22, T—TIEER

JARE-38 B3P, #rh st s L @Mz 600 mED 7+ 7y — 7L 5 KA 7212
kL7, SHETOMBEHNOES 77— 7018, IHHbEE L 2R A0 & Kl o> j % 48 C
FHE THR ST (142) A5, REALOMG A LIZEDLETE Y, FERAERED
REOBIZEREI L) Mo TUW SN L Z D% h oo Gt T a1 7o, #ir
= 7IWAIET T, EHNO EM e K SER T v 7 BRI L7

T 7 VEEREEE, SHOBIRIKEE [LoE] EHOW I ZH T, JARE-38 EifH (2
iz T s, SAOWIRIE, STS-L ER T — 70 (F L > U th) 4K Q& T |
A), BLXOHESH 24 7 Fu s 7 =700 ) 1 KCThb. HESH24 87 a7 r—7
2OV, 300 m D7 — 7L 2 Kz Frigimi ~ BHE R O TR L Tv 5. #FEdEm
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NADF AR I DWW T, #7zIZBERIZ R 2B Tl L, 28R EORNT v 7 IZ8GLL
7o, FHEEE, B X OHSAENAD - TV AR RIZENEFN 10 m BB S 2, Fh
DA GBI TR TR LAN 7 — 7L L HARIC AT O 5 v 7 FI28 OFRLZHY
Wiz, X512, BHFE I TP TWALAN 7 — 7V AT HbEGTENE TEAL, v M7
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Fig. 7. Block diagram of the new seismic observation system at Syowa Station.
Left; in the seismographic room, right; in the Earth Science Laboratory.
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Fig. 8. New digital acquisition system (left) and the analogue pen-recorders (right) in the Earth Science Labora-
tory.



WAL O T =5 1) > ZBHA Y A7 L0 EH & 7 — & FIH] 31

— VI AH S 3 L RRRE LT

23, HEFEEOIUNRS X T L

INFTO/N T AL BWERY AT L (B - 7], 1993) o O N & LA H AL, KA
W EEEE (STS-1) 3109 & & b1, BHI MR (HES) 3 105 (3£ Tat 6 M5 & A/D AHR
L, BHMLAN ZFH L CTTCP/IP 70 bWk ) T =0 A7 =2 a > TCIEHT LI ETH
% (7).

Hb AR OO R B = B A/D MRS &, FAUCHBE ST A, WA, B L O
ADEBEBONEE= Y — 3y a s 2ikiE L. T2, MBSO HE & ki
P llFFEA IR ELWMRANTTwE, SHITEEFRE LT, §XToEGIEEEY
PR B A A O S R IRREE (2 FERE L 72 (14 8).

231, T—VAF—31a s llLhT— Y G
/D g% (Quanterra £, Q680; IP 172.16.85.20) (&, FDWHENZ UNIX (2 /24 ~XL — 2 3
¥ VAT L (0S-9) RAEEL 72 LAN SIS OWM Ta ), TCPAIP 7’1 b 2L {2 & b #HiF A
DRNEREIZiRHE L /27— 27 A5 — 2 3 > (Solaris Spark 5, geoturbo; IP 172.16.85.21) (Z#ft &
i, ADEHENIHEE T — 5 A b7 — 7 & TR L% S 414 (Quanterra Inc., 1993).
HAREIWNTIE, Wk o 27 4050 SR 78 o) FREESIA 70 Y« 7 MIBWT, 7
CHOWSRTW S (1EIS, 1996).

W7 — %13, 72 A7—3ar ECTEH 70577 4 (DP/UX aquisition software; Com-
serv program) |2 & 1) 4GBytes Zii D/ — N7 ¢ 27 1l S p L4z, T -5 %268
ETOUTT— 4795 ADEHENED DAT 7 — 7 (2 GBytes) (2 & AT 5. JLEH/ (5
A= —DEIL, Q680D “aqefg” & ) T T VT 7 A NTIF A, T — 7 PEREAITE
ALY, AR IIER 7 7 7 e g3 v

Comserv 71 %5 L&, iz 22 7 b - 2> F (“Run”, “Stop™) 12 & 1 #H Z [,
MTTLIENTEL, T, 7=V AT ar~OWEKELD oL a~vs F
(“netmon”) |2 & ) BHHFFESE T A 2 L AT X 5. geoturbo N 209 7 1T+ A (comlink server &
datalog client) 7V ThHILL, $mpk X b7 — 937 v MEOWINE LT HZ & T, Q680
£V geoturbo NIEHIZT = ¥ AELNT VL I &G0 5.

PURM IR EBRIREE D FL D & 9,

geoturbo{quant}-> netmon -v
station=S YO config_state=A target_state=A present_state=R
server=comlink pid=28042 status=Good
config_dir=/home01/quant/config/stations/SYO
program=/home0 1 /quant/config/bin/comserv
seg=8013 monitored_clients=1
Ultra=1, Link Recv=1, Ultra Recv=1, Suspended=0, Data Format=QSL
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Total Packets=818808, Sync Packets=23946, Sequence Errors=0
Checksum Errors=0, 10 Errors=0, Last IO Error=0 (Error 0)
Blocked Packets=2, Seed Format=V2.3B, Seconds in Operation=1660985
Last Good Packet Received at=20:31:17.121028 Thu May 22 1997
Station Description=National Polar Res Inst Q680/Remote

client=DLOG pid=7991 status=Good
pidfile=/home(1/quant/config/pids/SYO.dlog
program=/home01/quant/config/bin/datalog

Wik7— 5% D7 5 —=<v M3, 7a— Vg TR # LTV 5 Mini_SEED 23K
(Standard for Exchange of Earthquake Data : SEED; The IRIS Consortium, 1994) Tdh V), 7 A ¥ —
TR ITEBL L 720 (decode), & B WIZREOVELRET G2 KT 7k (qmerge) b HE &
NTwa, T/, HERIFEOER - #WE Y 7 b (Seistool) & VT, SAC (Seismic Analysis
Code) XIS B L TEA. it->T, THNFTEN S S5 IHHIZKEFHENDMHE
MBI T B2 EDNRETH B.

7 — % OFEFIL, STS-1 « 3 WA, #7212 HES3 B b MEE IR L T A 728, b
UH =&t 7 SRR DT O 9ME A D, 7 — ¥ #1349 20 MBytes/H

IBRABD, INBET =V AT =33 D) — K7 1 A7 (geoturbo: /data/comserv/SYO O F)

IHREEOERECE AT RE T H A, B HIE, FSHTHIZ1IMOEET, DATT—7 (2

GBytes) (Z5EHI

ZBREFELTW 5.

(*Df. F—% 774, *EL A XV 7741

AFP.D/ DC 4 #E)
AFP.E/

BHE.D/
BHN.D/ STS-VBB 20Hz ;¥
BHZ.D/
BHZ.E/

BLE.D/
BLN.D/HES-LVBB 20Hz F ') % —
BLZ.D/
BLZ.E/

HHE.D/
HHN.D/ STS-VSP 80Hz k) #'—
HHZ.D/
HHZ.E/

HLE.D/
HLN.D/ HES-LG 80Hz b '} #'—
HLZ.D/
HLZ.E/

LHE.D/
LHN.D/ STS-LP [Hz s
LHZ.D/
LHZ.E/

LLE.D/
LLN.D/HES-LLP IHz ') 7/ —
LLZ.D/
LLZ.E/

Logyuarv - 57—%
UCLD/

UHE.D/
UHN.D/ STS-ULP 0.01Hz #45
UHZ.D/

UME.D
UMN.D/ %R - KJ L ar
UMZ.D

UTLD/ AEREE 0.01Hz HHE

VHE.D/
VHN.D/ STS-VLP 0.1 Hz 1# 5t
VHZ.D/
VHZ.E/
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Fig. 9. Left, digital waveforms of the three-component HES (HES-LVBB; 20 Hz sampling trigger; BLZ,N,E)
for the South of Kermadec Islands Earthquake (Mb=6.2, A=75.0) on May 25, 1998. Right; ana-
logue monitored three-component seismogram of HES for the same event.

HREMHESOT7T—- 213, ECM)A-EHULH0THL. M9IZi3 199745 A
25 H 12384 L 72 South of Kermadec Islands D #i15% (Mb=6.2, A=75.0) ® HES-LVBB (20 Hz + )
#—; BLZ, N, E3W5) D72 ¥ viders, THEFUBBEORREM~NY L 32— 4% — (8D23)
DB T T TR L.

7, INTHMESO 7T - S I EIERPER AL LD THL. 1998F3 H25 HIZHE
AL-EB 7L — PATE X 2B KHE (Ms=8.0, 4=39.4) 2150, HEICHBBRHZETOT
— I EREENODOH B, K103 T—2 AT =3 a3y FOBEKERY 7 b (Seistool) % H
Wiz, BT L — FNECKHEE D STS-1; LP (1 Hz ##ft; LHZ, N, E3 7)) & /R,

232, RNV VIZLBAANHEZ Y KB

WERE= % —H/$V 2> (IBM, Aptiva) 1d, ¥ ') 747 — 7L (RS-2320) |2 & 1) A/D ZE#28%
(Q680) IZHE#E L, NERE= % —HLEE 7T 7 T 4 (Kermit) |2 & 2 UERIKEEDOFER R, B
DIA-RI T3 ‘/O)EE;\B’J%ﬁ} , A< FANICEYITH 2 & AT X % (Quanterra Inc.,
1993) . ZHICE Y, At () » O OMBFOMEN DL VESIIE o/ 612
Q680 WD DAT K7 4 7O#{ELITH T £ 25T & % (Control Tapes (U) 27> N & E#iR§
%).

Kermit \I2E W E=2 9=V 7 275 BT L, RWIZLTDO A A 2 A= 2 —HH (acquisi-
tion-mode menu) FERIND. ZOEMELE, A2 —%#ERT L. W{OPDEEL T
< FiZonwT, BREI &2 IR,
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D—O0RT— a3 EOBBMRERE /7 b (Seistool) ICLD

HARY REREDOP (1998F3/258ME L — FADEASLR(Mw=8.1))
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Fig. 10. Digital waveforms of the three-component STS-1 (STS-LP; I Hz continuous sampling; LHZ N E) for
the Balleny Islands Region Earthquake (Ms=8.0, A=39.4) in March 25, 1998 by DP/UX “seistool™
viewing and editing software on workstation screen.
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acquisition-mode X = = — (B P D EH])

1997/05/22 11:58:19

Quanterra Q680 Very Broad Band Seismic Processor - STATION: SYO

Execute OS Shell (O) Calibrate (L)
View Continuous Data (V) Sensor Auto-Zero (Z)
View Event Data (E) Write Message to Server (W)
Send Dialup Message (M) Edit Detection Parameters (D)
Control Tapes (U) Start Status Monitor (H)
Examine Processes (P) Stop Recording (I)
Control Timebase (F) Quit (Q)

Select function:

>---< Message Area >--------------= < Quanterra - SHEAR R-35/06-0528 >---<

FROM AQSAMPLE. .........

FROM AQSAMPLE. .........

i¥) Stop Recording (1) ? #7137 HILEEH. Start Recording (R) 7 & 7111,

K, BAED Q680 DINERIKEE % R 5 72 1213, Start Status Monitor (H) % %R 5.

2195 1503 7770 8103 -794 -480 2757 2889 577

676 1709 1817255255181 0181 0131 0160160160 95188193 0
0140129130100188194 0
0:1 27576  577:1 1709:7 2734 :1

688 :7 1953*:5 2889:1 11735:6 11827*:1 676:5

2205:2  2224*%5 1817:1 7373:2  7448%7 2195%:2

7770*%:2  -794:7 11565 76065 177:1 1503 :7

8103:4 -480:2  567:2 522:2 526 :2 381:2

26.24*:5 2992:4  -2389:6-2422.49:4 1539:2 6228 /MTO

1617 -WRITING-
[free: 2997 pri: 18 hiQ: 1 xfr: 1659587 err: 0 syn: O tim: 5630774]
97/05/22 12:00:18 0.002389 F *Q=5 F=1539 17 ELAPSED * HIT ANY KEY TO EXIT>

i) NEREERT D UTC & OBEFE #1229\ Tld, Q=57 5 GPS @ Time quality {2 Ji\y (-1 ~ 5) . DCEIFIZD
WTIE, AFP=28 ~ 30 [volt] ZHIFRVVIREE, 7 — PO FRIHIEHEF IN TV L% HET 5.

X5, MBSt —D< A - R aroF 7y FAFEAET A D21, Sensor
Auto-Zero (Z) % EIRT 2. TR TREAZF Y U ANVIZEBEIEHEIN, 71y MEDH
Ea3hs.
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Sensor Auto-Zero (Z) IR (L > H— - 7k v MAEKEEORA v E— )

Sensor Auto-Zero (Z)
Are you sure you want to do a mass recentering? y
Quanterra Q680 Very Broad Band Seismic Processor-STATION: SYO
Calibrator #1=QAPCAL, Channels 1-3
Calibrator #2=QAPCAL, Channels 4-6
Calibrator number [0 to exit]: 1
Duration in ms [100-2000 CR=500]:
Mass Recentered

B, QROMNL LY Ty =TV EHNT, VI ETOTF— 5 DFAH L (PCSEED
TU 7 Ly, KPR (PCDSR 710 77 &) #EES Bl 2%, BEFMEHONEHY A7 4T
EEEER L T an/co, 22T Z20OREMIZA <%\ (Quanterra Inc., 1993).

233, BAEE

1997 # 2 B iZ, JARE-37RB D1 2 B THAMICHBRIGREE XN LA L, ADE
BGGLT = AT~ a Y EORBEERITV, EHNLAN O TE L. 3 AU
AN THIER S A 7 A OMT - B, %6 CISRBRIGERZ17\, 4 B B X 0 ARy 78
FISE % BsE L 72, BEZIHGPS 7 > 7 HIdIHY A7 A0 £35S, #i7z 2 s E E~ELY
7z BAAMARIEIH Y A7 4 & O FATELH A fkFe L 7.

ADEWEENO T — 7 AT — 2 a A~ OTFT— Z ki, R0 EFCIER 7 0+ 2 & R
I DAL, FICRTFOFHMEAREL Lol FEOR VO E D IINEHR IEREE L 72, 10
HileBIZ—F, T—7A7—2 a3 IIbT7NUREEL, 77 EIE L2 RIHIZE
WA [ ] 2558 L Tz, IEELZBEIAHTH L. 5B, 6 H, 2 BB LA
ZRED 2 BRI, YMHT F T4 TODAT 57— 7, N—=FF1 A7 DOF— 5 DREL 1T
o7z,

L2 L2%:h35, A/DZERERMED DAT 7 — 7 ~OEHEZNTO O 77— 5 FE\AKRIZDNT
&, 7—=7~OT7 7 ABIIAHDT L, BRFEMIZIE6 A &) DIRIZT— s BEE1Th A H
o WEEEEOEEL T —513, T—7AF—T a3 r~BlIcERESR T, HioT
XTI T F=FILEE L o772 TbH 5.

I, TR My T (EERY SV 3 T8 B ADEIREEONEE = 5 — b YWHILNER 28
EL7ZA, TRHED D) TR = F L OBERIPANRII R 572, FOTOBAHEIKIEL T
7273, JARE-39 #H3AA D 2 — R RS T 2 (IBM thinkpad) (2 & D 3EfATAEEE 42 0, Fh
PRIV REFICRY) €=y — - A< FOANEITo7:. BFLLFTAZ by 73y
a2, BHEE#EOMEOREDO A L b b,

I2AMICH Y AT LADIJARE-39 H5 [#EE LR L, EHMP I CAEEHEBRIICS S X4 %E
i L7z, 72, JARE-39 DFHBIFLIAA GO r — 7 VESEER & HE TIT - 72, BAEmICIE 1
A, A/D R OER (ST-6) Hilfl > MONITOR %575 ¢ BRB, POS, MOT &% —
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TVORDFHFEE(ETH L. ZhicLh, ThF TREHTSH -7 BRBHJD 8D23 - 8K23
Ny L a—F—~DOFHE, POSHTIORD2212 L I — ¥ —~OFEHAMAIERIZER L. T/
COTF—TNVEMEHTEIET, STRETHRHLTWAETRA - RIY a YHBEOODIE
HIEEE (MON) 2 M 2LEN LAY, ADERGBOFIHHE VI v HroERHEI~ >
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Fig. 11. Left; analogue monitored waveforms of the three-component HES in the old seismic vault for the Near

Coast of Peru Earthquake (Mb=5.7, A=85.4) on February 9. 1997. Right: analogue monitored three-

componenl seismogram of HES in the new seismographic hut for the Halmahera, Indonesia Earthquake

(Mb=5.9, A=87.6) on June 24,1997.
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Fig. 12. Left; analogue monitored waveforms of the three-componenl old STS-1 in the old seismic vault for the

Vanuatu Islands Earthquake (Mb=59. A=83.8) on May 2], 1997. Right; analogue moniltored three-

component seismogram of new STS-1 in the new seismographic hut for the same evenl.
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Fig. 15. Epicenters of the 413 earthquakes recorded at Syowa Station in 1997. The sizes of earthquake cir-
cles are proportional to the body-wave magnitude (Mb) determined by the National Earthquake
Information Center (NEIC).
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