— s —

Report

A 2Ty b EEE AR R - EE =) V7

B> 2T LR

SREBHE” - £HE—B - R’ - EMBIE - BREE - THRES

Replacement of the seismic monitoring system at Syowa Station,
corresponding to the INTERSAT link

Masaki Kanao'*, Koichiro Doi', Shinya Sakanaka’, Takeshi Uemura’,
Takanobu Sawagaki* and Katsushi Chida’

(2006 4 4 H 26 H5AF: 2006 4F 6 H 26 H 2 #E)

Abstract: The seismic observation system at Syowa Station, Antarctica, was partially
improved in association with introduction of the INTERSAT communication link from
February 2004. The workstation used for acquisition of the seismic signals was replaced
by a new one (geotail; IP:133.57.32.60) at the Earth Science Laboratory (ESL). Digital
waveform data have been automatically transmitted from a 24-bit A/D converter (Q680;
1P:133.57.32.67) to the workstation on TCP/IP protocol by using ‘Comserv’ software.
Among several kinds of seismic signals, 20 Hz continuous data of both short-period (HES)
and broadband (STS-1) seismometers have been automatically transferred once a day to
the National Institute of Polar Research (NIPR) by using the Unix-to-Unix-Copy (UUCP)
protocol via the INTERSAT link. Besides remote operations and monitoring data from
NIPR to the acquisition system at ESL, Internet access to the observation system at Syowa
Station has significantly improved. For instance, network cameras were introduced both
in ESL and the Seismological Hut, which provide real-time images for monitoring related
instruments, analogue recorders and room temperature measurements, even when nobody
can approach the ESL or Hut during severe weather. The above improvements involving
the INTERSAT link have brought several advantages not only to the data transport/
communication processes but also to reduce daily maintenance efforts at the Station.

In this report, several topics are demonstrated concerning improvements of seismic
monitoring observations associated with the INTERSAT link, followed by introduction of
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the data archive and publication via the Internet.

BT M- WAZE T, 200452 HED A vty AR EZ R L
TBE Y AT AHNH EASY, FEHALE OIFEEH - WBIEREIATEE Iz R L7
AR OMEE=% ) » VBTSN LB T -1k, ZhETh (v~
VAR M EFRREIFRIZ XD Unix-to-Unix-Copy (UUCP) fmik% 47> C & 7245, Lg%
= N—FHH (geotail; IP:133.57.32.60) L, A 7 Vv MNaf%E HwiAz%)
KASEHE L7z, FEEMEST (HES) LILwidihiEsT (STS-1) o 20 Hz #fit ~
TN T T=8h, EMRICIERN (B EITZEAT — N —) NEHEIRAE NS,
F 7R IP Bbe S L 0 EN SRR & RS, IBRIEHOIEEEE (geotail,
BN AD 2R Q680; 1P:133.57.32.67) ~D [T 7 4 v L &fia~ ¥ NE{EH T
REICZ2 ), EIND & BIIIBSZRA~ ORISR I CES o7z, 612, v PT—
IHATH—N=2LB) - PEHEIT) LT, T IERRROERE =
Z) Y ZHEEEIC R Y, BHTo A o5 a2 L 7z,

KETIE, A 7%y MERRIKOLE A IBfomEe=5) » 7
B 7 — BT AT LA OB 210 E IOV T 5. F72, Bk £—
FF— IR HEFIC AN, A 7Yy MR R A L 22w T — 2 IR
BRIZOWTHIET A, E512, mRET—5 DT —h A THELEARHNFEIZOWT
LAY 5.

L. 1L ®I

WA\ 3507 2 R BIINIE, 1959 4R 125 3 Ok H AR M s B B (DUF 28 3 kPR & mg
I) LB E R, BIEE TA0FELLEIZE Y EHRBIHA R ST 2o, Bl
AT LREY) - BRI BREH cELQ, FLBUNNELOLOLEBLTE 1980 £/
BAL, EEETY ¥ VI (Federation of Digital Seismographic Networks; FDSN) 7%
PEBIZHEEN S, BRI & 45 30 kBR (1989 4) 12 & 1) IR R (STS-1; Wielandt
and Steim, 1986) ASi%i& &AL/ (FF I - #A, 1991; Nagasaka er al., 1992). U2 X ) HA
bl % 70— VLG (POSEIDON Rffl, Tsuboi, 1995) OFEZ 2w BIlLE L
TREST SN, MFRTORELT—& ZRHEL T/ L, BORLOILHEIZSH
HIHMEFTETBM L Th ), RE2FWELE RN L3 2L HEEREAFO M) 7 M3
% (bW LEyF—OREMA 7y ) PEELMETH72. £0R%, BEDT NPT
DEMN Y AT ANGREN, T—IOELMELTE7 (Fl2IX, &R - M, 1993; Kanao
and Kaminuma, 1994; Kaminuma et al., 1997). FFI2% 38 %kFx (1997 4F) 12X D, 11 m K7
YT TAREOF MR R N COBMB SRR S, B LAN 2RI L2 — 27 AT —
Ya ilkaEA I N (&5, 1999). WM TG S 7z A =57 —
5 DTS, HWERP O~ KBRS O ARG, BB 7L — AL OHEGE)CEIRE
FE, & DIDRREIIAE ) HB LBy KT ENSE, B4 2 LIRS RO N TE 7z (BRI,
Isse and Nakanishi, 2001; Kanao et al., 2002; Kanao and Ishikawa, 2004; Kanao and Kaminuma, 2005;
Kobayashi and Zhao, 2004; Kuge and Fukao, 2005; Tsuboi et al., 2000; Usui et al., 2005).
EREHOE=2 ) ¥ FBE TR SN HWBEWEEO Ty VT =21k, ThETH
ANy MEREHIZL Y, BRIEIPRVLODOT— SRk TN TE (825,
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1995). D%, 200442 124 7%y MEERBIZ X 280EF S AT L0556 B3,
FHhl & OMERESI DB L7z, SIS 45 RER CHISAEO IR — N — %
WL, 47y MalRE AWzl - 7T YA FRICET Lz 2512, BN (E
SR SERT (M) &) 25 A ONEREE ) £ — bu s A v, mEEREDSITREIC
otz ZHUZED, ENADSEHEESRORIMAMEICES L 2D, F— & IR %
EZF) T TED L)

AT, A7y MEREBRROE AL BAZELOMETE=41) » 7l - 7—
TRy AT LAOBARW A ERIZOWTHAT S, 72, ko E— 7=y IR
FRiZANTz, 4 70y MEEEE R L72ER T — 2 BRI W TiiE 34, E561,
fBET =5 DT = I A T HEEREABRIZOWTORNT 5.

2. RS TE O —ERE

BIEOMWMEMIC BT 2EE=4 ) ¥ ZBIHIL, 38 KK TEAIN, Z THEMIE
FRloRELEED 2 CEBBEA L T2 274 (825, 1999) #IFFZFOF FHAKL T
Wh LTS, BAAMZBIY A7 A 0MEERRT S (K1),

5537 RRCHGE SN HIEERFENICERE S Tw b, #HERERERmE (HES
Hagiwara, 1958; #Ji, 1997), I IR IEGERT (STS-1) @45 3 4 (R NE), dbKTH)
HIKFE) OBEFET—513, H500mEOQT7FO7 7 — 7V aECHFHIzEsND.,
FHTIE, ZFONERIC UNIX IZB 724 R — 3 v ¥ 27 4 (0S-9) %3EH L 72 LAN &G
@ AD ZH%% (Quanterra 1%, Q680 ; IP: 133.57.32.67) % #C, TCP/IP 71 b I )L & Hlw
7R 7T 7 Z A (Comserv) (Z& 0, EFHY—N— (7= AF7—23Y) ON—FT«
ATV ERRLER SN D, T2, MEFOBEI IR L L L a—5—T, THa st
BECiTbnTwnd FELIE, @RS, 1999 #5HH).

5545 RBRTIE, A 7ty MERRBIOEAIZEDET, 2004 4 3 JIZHAONER
A —/N—ZHH L 72 (geotail; IP: 133.57.32.60). Z&Hh LAN % V272 TCP/IP 7’1k =)L
L0, AD ZHdE (Q680) 7 SHRE SN B EMBGB D4 ) T FIVIEIET — & 1%, IR —
N— (IN—= K714 A2 %8 40GB) T3 FELL L CRlddmiETh 5.

3. UUCP 7" — ¥ fnik & Bl
IR — 38— (geotail) \ZPRAFSNBHEA 20 MU A =5tk o 7)) v VA% FO5F
IEHOMERIET—5 (F1) O b, WRHEST (HES) 3 By & LS EzT (STS-1)
3 49 20 Hz 3##: 7 — % (BHE, N, Z, . O°BLE, N, Z) %, YWEH Y —/V— (geotail) D H
EEE 702 A (cron) (X, 93:H BB ORE - FEHY —/Y— (geogold;; IP:
133.57.20.209) |2 UUCP (Unix to Unix Copy) fmi#25(ThNTWwb. ZOF, IEREEO A Y
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F£ 1 Comserv |2 & BIUFET— ¥ OffifE—%. FHEAIMES & L EMER 0% 3 #% (BHEN,Z and
BLEN,Z) ®20Hz %> 7 ¥ 77— 1%, A ¥ 7 VAR CHBIMICHRBITES SN 5.
Table 1. All the kinds of seismic data recorded by ‘Comserv’ software. 20 Hz continuous data (BHE,N,Z and
BLE,N,Z) of both short-period (HES) and broadband (STS-1) seismometers are automatically trans-
ferred to NIPR by UUCP via the INTERSAT link.

AFP.D/ DC #fAERE LHE.D/ -
AFP.E/ LHN.D/ STS-LP 1Hz s
LHZ.D/
BHE.D/ LHZ.E/
BHN.D/ STS-VBB 20Hz &5 (UUCP{&%)
BHZ.D/ LLE.D/ )
BHZ.E/ = ) LLN.D/ HES-LLP 1Hz RJH—
FH6RLST. #I20MB/ H LLZ.D/
BLE.D/ LLZ.E/
BLN.D/ HES-LVBB 20Hz &6 (UUCP{Zi%)
BLZ.D/ UHE.D/
BLZ.E/ UHN.D/ STS-ULP 0.01Hz &5t
UHZ.D/
HHE.D/ )
HHN.D/ STS-VSP 80Hz hJ#— UME.D/ .
HHZ.D/ UMN.D/ <RRIPvay
HHZ.E/ UMZ.D/
HLE.D/ UTLD/ WNEBIREE (0.01Hz #50)
HLN.D/ HES-LG 80Hz hU#—
HLZ.D/ VHE.D/
HLZ.E/ VHN.D/ STS-VLP 0.1 Hz #{5
VHZ.D/
VHZ.E/
T —AFEE:
[*.D/; T —F7 74/ #¥E; BIRSY, #N; EALK . #xZ; E TR, *.E/; =7—Ayt—]
BT VR
[Hssk; 80HZ > 7L, Bik; 20Hz W2 70 Lasks 1Hz 2770 Viksk; 0.1Hz 2 7/b Uskk; 0.01Hz > 7V ]
IR EHFESE

[*Hx*; High gain (i.e., STS seismometer), *L%; Low gain (i.e., HES seismometer)]

VINIERTH L 70— N VESFIUH 7 4+ —~ v b (Mini_SEED ; Standard for Exchange of
Earthquake Data) 76, —EJLMERLZ 2B L7~ ) =07 7 4 VE/EK L, UUCP &
ELTwh, 7Ty FRIE, ERO20Hz ET— 556 77 1)V (FITIHLI 774
v, w6 isr) T, #20MB/HTHSH (£1). Bl& LT, UUCP &% S 7z 2004 4 12 H
26 HIZFEE L2 A~ b 7 ERME (Mw=9.0) OB T X 2 1R

T D5 — /Y= (geogold) ~ UUCP {z3% & 1172 Mini_SEED XX D<) — 57 —
Y EHCT, Y — N F 2 3BEER Y — 23— (geotgx; TP:133.57.20.148) THE/ESE
AT (K3), 72U 7 HERER OMERE#tE > % — (United States Geological Survey
/ National Earthquake Information Center; USGS/NEIC) XA ¥+ 1) A D EFE#ET— ¥ & > ¥ —
(International Seismological Center; ISC) ~HuGEER 7 — & Sty b (K2). £ LTk
12 JARE Data Reports (Seismology) & L CTFIAT LT 5 (1 21F, Doi and Kanao, 2006).
CNERIET BT, USGS/NEIC % 5 OHFEEHEA X —)V (QED) %, frkMH—/3—
(geogold) #EHI THFFEDIEFH T — /¥ — (geotail) ~MEHREL, FHHOBKE~ L Tl
BEHRORELIT-oT0D (1)
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,1 E/W DEC 2n (36 ), 2004 B
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2 T SYON .
£ \ DEC 26 (351), 2004 |
: u i V*'i(”l““’ﬂk\M}WW PPN
5 i
T sz
5 DEC 26 (361), 2004 —
(] n')” ) ”W“M “ WM (i
i—‘O— 4 5 7 ) 9 ——"

26/12/2004 UTC from 00h00m ( x 1000 s)

2 A Y7y PEHHIZE D 7= R SN2 2004 S A B T IERILE (26/12/2004,
Mw=9.0) @ 3 PR EERTIC & & B0FACER (STS-1 2, 20Hz it > 7' > 7).
Hifhid 12 H 26 H o 0[5 0 5520 & ORE B
Fig. 2. Three component broadband waveforms (STS-1; 20 Hz continuous; BHZ,N,E) of the Sumatra-Andaman
Earthquake (26/12/2004, Mw=9.0) recorded at Syowa Station. All the data were transferred to NIPR
by INTERSAT link. The horizontal axis represents the time from 00 h 00 m of the day.

o T, TNETITONTEBAHOEENZBERE L IREZROMEBEL VS 20
OVEED, RO Y AT LEHIZLVBIIFOARTIT) L) 1TBITS Rz B, ThE
THUEEFICHARR IS X ) BREMEE DT b TV 2B O BREEZR 125 CTld, Kanao and
Kaminuma (1995) 7% X I2F &0 5N TWA7S, UUCPERSNIZTVF VT —4 % vz
BERIZOWTY, FRIEEERVWEEDNSL. LALELABITLTHEHL 2wz, 3B
—BGET— 5 Rk L TR T 2 LY BOLNENSH L. T, U= VIS b
WHEO AL ST, MEEAORIE A XY MIoWTh, BEMoE=4"1) ¥ 7#Hlic
L BB SR b MG 2 LD S ).

4. NEEBEA~O®BO 7 A v
INFTOA =)y MERETIE, BMEMEREDII 2 =Fr—3 a3y nw) HET
1%, UUCPIZX 5T — RO RADHETH -7z, HMIEH O — N— | ZEHEERET 71
TR 77280, BUHORKB2SEIICE S 2 7 2 O BN Y 247 W IERIRIE 2 fEfE L T
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BHE

| BEN|,
|| BHZ

|

|| SYOBH. ‘
WWW
5:06 9:12 9:18 9:24 9:30 9:36 42 9:48 9:54 0:00 0:06 0:12

hh:nn

SYOBEE 2004 297 10:14:23.921875 [736806] Anp: -1541.516479

et e e sa

3 UUCP fz% & 72 Mini_SEED R D~ ) — 7 — & OEREME (geogold: 133.57.20.209).
2004 4EHHH A RTE (10/23/2004, Mw=6.6) @ 3 BisrAmsigi b FE Rt £ 2 JIEm0 (STS-1 &,
20Hz #ifgetr > 7)) v 7). EEMIRBAROERT— 513, 7 A HE R A & EREL
F—IZEHNS.

Fig. 3. Example of UUCP-transferred Mini_SEED data for three component broadband waveforms (STS-1;
20 Hz continuous; BHZ,N,E) of the Niigata-Chuuetsu Earthquake (10/23/2004, Mw=6.6) recorded at
Syowa Station. The workstation screen is on the NIPR server (geogold: 133.57.20.209). Arrival times
Jfor major seismic phases are detected, then reported to USGS/NEIC and ISC.

%k 2 WHHAMET=2 ) ¥ BT — 2 OFM - AR oMEEEE—E (s OEIRN)
Table 2. List of collaborating institutions and organizations (i.e., international and domestic data centers)
in relation to publication of Syowa Station seismic monitoring data.

m B
United States Geological Survey, National Earthquake Information Center (USGS/NEIC)
http://neic.usgs.gov/neis/

International Seismological Center (ISC) http://www.isc.ac.uk/
Federation of Digital Seismographic Networks (FDSN)
http://www.fdsn.org/

The Incorporated Research Institutions for Seismology, Data Management System
(IRIS/DMS) http://www.iris.edu/

® Antarctic Seismic Web Resource (AnSWeR)

http://rses.anu.edu.au/seismology/answer/

= EA:
® PACIFIC21 (developed from POSEIDON)
® (Ocean Hemisphere Project Data Management Center, Earthquake Research Institute,
University of Toyo (OHP/ERI) http://www.eri.u-tokyo.ac.jp/
® Institute for Frontier Research on Earth Evolution, Japan Marine Science and Technology
Center (IFREE/JAMSTEC)
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oo Lo LAYty MaEOEAIZ XY, WO E Y — /N — (geogold &) 25

FHAAR OISR T — N —  (geotail) |ZEFT 71 2% LT, Wﬁz:lﬁ%ﬁmﬁmt%@w%

NG A= —DFE, FT—N—WNOT7 7 A VEENPTRRIC 2 o7z BlllY 27 205 REH
I 285 Th 5.

AD ZHi33 (Q680) 7 SR — /3 — (geotail) ~O T — # PEFLIRFEIZDWT, PR
H—/N— ETEIET A Comserv 71077 A12L D, ‘comlink server (Q680 & geotail ?3{E)’
& ‘datalog client (geotail N7 — ZYUiFk) D2 2070t AOFERIL, 7% 5 2 comlink
Tt ATONERT— & OBE/ 7 v NEOWINSEY RS 52 8T, i (i) Y-
IN= 5 DOWEDPTFETH L (4D A). F72, ADEHEE (Q680) PIEEDBENEIKIL D
FUZOWTIE, 45 KROLIENZFEIZ, AD Z#ERIZT ) 77— 70 (RS-232C) THfi
ENTHFFOFH /N T P51 To Tz, Kermit' & W) lfE 70 bz k), Ik
REOMERE (A4 v 2A=2— (4D B) 5, Start Status Monitor (H) M2 A% (]X 4
D C)) RHAEIER ST A — 5 —HlfH, 75 PIHERTOYA - KT Y a v OB %m0

Digitizer=R330
—————— =3 ND TAPE UNIT SELECTED
5227 103

H 116872 80,3:
4198 80,5‘ 234 1,5

183 © 0 A;05:182 A;08: O A;07:160 A;08:0 O
160 R 12 120 A;13:188 A;14:193 A;150 0 A

33 A;20:125 A;21:188 A;22:184 A;23: 0 A24: O
geoguld{sysup}l > telnet geotal | + both on, seedname, @=dacon, frame, processed data ——<
Trying 133.57.32. Al '? 1527 HHE: 30 LEp:2 133 *LLz: 5340 UHZ:6
Connected to gent : : LFC:2 H :

Escape character T : : L13L11 *LHE:5 2720 UEP:1 26,49 UME:1 0.51

Sun0S 5.8 A

3945 HLHN:T 154 UFL:1 2017 UMN:1 0.20
11386 *LHZ: 1 4374 UFC:1 6183 UMZ:1 -0.51
5592 *LLE:T 4152 UHE:3 31611 VEP:1 26.33
100 MLLN:T 11422 UHN:3 2298 VHE:4  -11334

login: sysop free: 498 pri: 0 hiQ: 488 xfr: 2418573 err: 0 s 0 tim:  4833260]
Password: < 04/08/17 08: 05 40 0.000586 S Q=5 38 ELAPSED * HIT ANY KEY TO EXIT>
Last login: Tue Aug 17 05:57:22 from geogold |

Sun Microsystems Inc.  Sun0S 5.8 Generic Patch

fou have new mai
geotai | {sysop} 1- > netmon -v

station=SY0 config_state=A target_state=A present_stat]
server=conl ink pid=4300 status=Good
config_dir=/export/home/sysop/comserv/config/J *8Y0=2004/08/17 06:05: 45
programn=/export/hone/sysop/conserv/bi n/comser:
seg=8001 monitored_clients=1 Quanterra QB80DY Mul tiSHEAR, Charnel Z Seismometry - STATION:SYO
Ultra=1, Lirk Recv=1, Ultra Recv=1, Suspended:
Total Packets=2418566, Sync Packets=0, Sequend Execute 0S Shell (0) Recording Enables (G)
Checksum Errors=0, I0 Errors=0, Last o Ermr' Wiew Continuous Data (V) t Status Moni tor (H)
Blocked Packets=3, Seed Format=Y2.38, Second: Yiew Event Data (E) Stop Agsample Recording (1)
Last Good Packet Received at=05:58:49, TG(XBZ Send Dialup Message (M) Comlink Settings (K)
tation Description=National Polar Res Inst Qg Control Tapes (U) Local Events Ly
cl Ient DLOG pid=2781 status=Good Examine Processes (P) uit @
pidfi|e=/export/hone/sysop/conserv/pids/SY0. d| Control Digitizer Servers (S)
program=/export,/hone/sysop;/ conserv/bi n/datal ogl|>———< Message Area > < Quanterra — SHEAR R-36/09-05B1 >——
geotai| {sysup)z '} Select function:

|| Eisvo-stst. | Eyseisnic.. | @pEudora - | Elestawe. | Nsyoma [ ASTEG.. D, 1505

rteadadad

4 O ER Y — 73— (A, geotail; IP: 133.57.32.60) & AD Z5#23 (B & C; Q680;
IP:133.57.32.67) ~DEMET 7 A M. WTE B 1& AD 2238 Main Menu' %,
T C (ZINERIRAE  ‘Status Monitor (H)' %, ZNZIURT.
Fig. 4. Example of the ‘remote login’ screens on the acquisition workstation (A, geotail; IP: 133.57.32.60),
and on the A/D converter (B & C; Q680; IP:133.57.32.67) of the Earth Science Laboratory. Screen
B represents the ‘Main Menu’ and screen C shows the ‘Status Monitor (H) of the acquisition flags in
Q680, respectively.
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WIEZ &5, SOHEPSY a s hroifhbh Tz, 20O AD ZHEOF XL —2 3 v ¥ A
74 (089 &AL, 47ty MEFROBAZIZIE, PO Y — N — 7 5
SO AD BHRIFEB T 7 A &R4TH 28T, R R A S O Kermit #1512 & B H(E
LT AT AR 2 o 72

5. B ATH—N—=|Z X DLmbEEER

2004 fE 10 A (545 KkBK) X0, A7 Uy MEREZFM L) E— FERY 27 4
(v VT =2 H AT —N—) ZHWEHEOMBEBIEIEA L7 (AXIS #HE#,  AX1S240,
webcam06; IP: 133.57.32.46). 71 X 74— /N— D HEVEIERRE (cron) & FIH LC, MHLHFO
[T —% 74770 = A7 4 (polaris) ] OEET — % Z3BAH URL (http:/polaris.nipr.
ac.jp/~pseis/syowa/webcam/) ~, FIEIE{R% 1 5B CHBEIYIC fip % L CHHT 5. 20
HAFH—N—=DEAIZ LY, HES MR 3 a2 HHE=F — LTV ELERHL -5 —
(NEC =548, 8D23) DREBMKELER Y, STS-1 AW HHER 3ot E=F —LTnwbiH R
yla—45— (BYLEMHLE, R-66) OBEEIEAS, i@ (B, ) 25 FFEE=s —

TOMD RO ERW DA YD AW
SEB 7| PEVAQ [E] titppolarisnipracp peeis/syoma/bservationhtml -

@-

ebcam/eeol.jpg = Mi

GOoRES | Clserch - & | Smblocked | ok R4 10 gme smw smow@ v-ao 7]
Ccanen it~ €nl Juea- | 7o [ mm
Y [ goter | Bk £ - 7| PELAD [E1 g/ /polerisripracio/ pax] @F5h
From the spring of 2004, INTERSAT telecommunication link have been working between S¥O and || &
continuously every day by using the UUCP protocol Moreover, it becomes easily to make a remot = — y:
SYO from NIPR office Google - [ 1| [GlSearch - & »
Canon Easy-WebPrint - | GEMR EE
_ I~ |
) . ) 7:46:43 21-APR-2006
o DNew seismographic kut and seismograpks -
|
web-camera sonilor feiscan: @ n-IimTEnFLE [ @ Av5=ask 7

via the satellite ication link

|
[ [ [@ 4wk

R
At e Hass || S | st | QySyo. | @udo | WMicr. [[ETnr. | EFien. | Cawork| Eisvo.| Epres.| [l AT 1em

5 Ay FJ—2HATHF—3— (webcam06; IP: 133.57.32.46) = & 5 #4711 7 itdkat o
E=4 ) 7 RS 1T T —4 94750 -3 A7 4] OKHM URL
(http://polaris.nipr.ac.jp/~pseis/syowa/webcam/) ~fxpk S 5.

Fig. 5. Example of the network-camera server (webcam06; IP: 133.57.32.46) installed at the Earth Science

laboratory. Photos of analogue recorders are automatically sent to the URL (http://polaris.nipr
ac.jp/~pseis/syowa/webcam/) at one minute intervals.



296 SIREALS
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DOFFEEEDIEF AT DN TN DA, T27 F U FRERKO% ) T7 —0MEEE ) 2w
G EERWRT D720 THL. b, HATH—N—HKIZLERO 7 25 TE, X1k
M (2, 3%) OMBEOE=%"Y) ¥ 7HEOEFIUERTH L. ZO%G, 71 ridekat
DIIWINI A= — (BEGEADT — < VR VLR OBE LR TE 5. i@ (=
N, W) 2o50T=F ) Y ZFRH LI, AATF—N—RBIZLDLH ) —DOFEE
LC, BIZEHAEIBNTT ) F— FEOERBE THEMATI 2WihE, SHHSEOH 5
FEXME LY, HEih LAN (ZES SN2 EP GBI AT ADE=5 1) Y IO RETH 5.
2006 4E 4 H (5547 %kB%) £V, WEFENOKFZEA-—F-—Z0REE=F—-L LT, H
P L FIAEAE (AXIS240, seiscam; IP: 133.57.32.32) % iki&, EHZBHIA L7z KFEA -V —
DWEETRELERLEEZERE=S) Y7 T5720THL. COMEFTENON AT —
N—ER ISR D, MBS 2 T —N—DOYE L FERIZ, polaris IO B 2B H URL (http://
polaris.nipr.ac.jp/~pseis/syowa/seiscam/) ~~ 1 R[] T & ICHBEMRE L THEIH L T 5. F7-480H
WOMERPH S, F—N—Pca s 4 Y LTE=F ) V7 IRETH 5. BiREHIZ, hi
TA—F—FWNIIFHEL CWHEH -4 — T C& 7225, 7Y ¥ — FRIZOKIRDE
W LTV EER, EMBOSRES SIS F VG TE ol 20728, FEITRE
M=% —O%FEEEZIT, FHBEOFTORBICL YV EEREZT-oTE7 E51
VLBI Bl 121E, A=W —=ROREX RO/, BHllFGEO 2, 3 HEi»ODAEXEZ
ZIFNE RS Lro/z. GHOH AT —N—EAILLZEROERBE=5") ¥ 72L&,
FREO R O IHH 75 ) B S LS.

6. JEbET — & PR

WA AD 2233 (Q680) 7 HARMIAT D4 - Rk —/Y— (geogold &) ~, 1~
TV M EE A R L CEEE N T — & T bR %, 2004 45 11 Hi2ATo72 (11 A8
H~26 H, Comserv &I TCP port = 23401). Z @ TCP/IP 7' » T )b % i\ 72 [EFLERIC
BOTIERT— 7 X ETAENE LT, KDDIBED S O &7 — s Hlo 2 )%
ZHN5. SEORERTIL, FICHEOBEMELN EIEL0PENTHLD. WEFY 7 b
(Comserv) AR O(REH T — 73— (geogold) 24 ¥ A M —)b 52 &IL12, HWEFO AD
ZEHaER D TCP 1R — ME%, geogold I8 L Cillrx 4T - 72.

— RIS NSO TCP/IP 71 b )V (telnet, ftp ssh ) L E—D T I 4+ 1) 57 14 —
L AL 3 (priority policy 3) CBRIUERE T - 7258, A v 7%y MEFEOAREZESIZLD
Comserv C TCP Uk & N7z T — % /3w M, R¥E (BRDY) DSELTWA Z EASHIBHL 72 (11
H8H~16 Ho#ER). Bz 11 H 10 Hi2iE, KDDI LR OR R T 7 2 ORGAA B EH
BHLTHBY, TCPIERT— 4 LIRL LAEDEER, 7 AR LREERM & 7 — & O R KR
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“Quit) Files ) Edito) prnt ey Wiite) Anaiyse=) sped TCP 1~/ 3

BHZ ;
[11/11, 0051-0108 UTC
Bz //\\\!11/10 0932-0944 UTC |
BHZ A T VBB REE R A
- WO REEET AOHE -

B e P

SYOBHZ 2004 316 10.3.16.550781 [723868] Anp: 4097.515625

b non

-t @ @ e [=EES | EMicrosoft Ponerkont |[3 ASTEG-X 321 ENTraftic Analysis for 1| [ A0 1608

6 EET— & PSR (TCP L~V 3 o4, 2004 4F 11 J1 10-11 HOFI). 11 A 10 HIZ
KDDI B2 E T LADATNI LY 7= REDPAL 5.
Fig. 6. Example of remote data acquisition in TCP Priority Policy 3 on 10-11 November 2004. Some packets
were lost from the transmitted data due to trouble in the KDDI satellite modem.
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hhnL‘mnu-uukuwuwuwbwwwwwEn51\|\|5057uuulu|||\v‘

7 EWET— 7 PSR (TCP L~V 5 o6, 2004 4 11 1 22-23 HOH)). 11 H 22 HIZ
Za—T =7 Y FIJMHEE (22/11/2004, Ms=7.1) OIS IEF IS SN TS
Fig. 7. Example of remote data acquisition in TCP Priority Policy 5 on 22-23 November 2004. Clear seismic
waveforms are observed for the Earthquake Off West Coast of New Zealand (22/11/2004, Ms=7.1)
recorded at Syowa Station.
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Max Speed: 1200 kBytes/s

The istics were last updated Th day, 11 Ni her 2004 at 16:35,

at which time "'IX502041" had been up for 250 days, 8:23:04.

‘Daily’ Graph (5 Minute Average)
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Max Out: 834 kB/s (69.5%) Average Out:15.8 kBis (13.2%) Current Out:8128.0 Bis (6.8%)

‘Monthly" Graph (2 Hour Average)

SYO A/D; geoq680(133.57.32.67) =} ELEEDLS 7
i a0 Lot L il
- NIPR WS; geogold (133.57.20.209) g sok AR AN AR AN
© 26.0k
2
o Mkeek 45 Week 44 Week 43 Week 42 Week 41

Max [1:102.5kBis (85.4%)  Awerage 11402 kBis (33.5%) Cument [1:66.2 kBis (55.2%)
Max Out: 72.4 kBfs (60.4%) Average Out:17.2 kBis (14.3%) Cument Out:15.7 kBis (13.1%)

8 w7 — & PSRRI (2004 4E 11 H) O A 7Yy FEM ST 7 4 v 7. Comserv
2 &% 7 — & Il i KRB 8kB/s. (ko BRFIZE M~ ML IF > 4 fh, H#R 5 i HLF
— IR O 4R, FX 5 11/11/2004 Fife 1 HE, B w00, T R HED.
Fig. 8. INTERSAT traffic during the remote acquisition testing period on November 2004. The maximum speed
Jor the ‘Comserv’ data packets was 8 kB/s. (Green; SYO — NIPR, Blue; NIPR — SYO, upper; one day
around 11/11/2004, middle; before one week of 11/11/2004, lower; before one month).

MEP—TH 2R L (K6).

ZOHMTER Y ERIAER, TCPOT I 44 1) 74 — L)% 512 EIFTNERL 72354,
BEHIZFLESRE (94 F) 74— LNV THY) DA ThWRbehbsd, RiEx
CTCPUNERC & L Z etz (11 H 22 H~26 Aok, [X17). Comserv 12 & %5
W7 — & IEkIE, AD 23835 & PR — /N — R KHFE 8 kB/s TITHON TV 5720,
KA 120 kB/s DAY 7 ZFO4 70y MaliEO 9 B, KE T 1/15 FEE O @3
WAEE5O5I27X v, ET—4/3 7y M2, 3BILIGRRBIEERSNSL D, FEE
LTl 1/30-1/40 FEDO I AR L Bbh s (48).

SHOBETFEE LCE, 4 v 7y MEETIEO—5 % R 7 — & il AE 5 e
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ELTHERT 5, Whwb/N— A ML (rate policy) = BFf L, RMEMRREEL —  (guaranteed)
% 100 bps FRE IR L TREAZAT) 2 ENEZHLNLE. ZOBREIE, SfT-7277 4
FVT A4 —LNXVOREDA LD b, #HRT — Y IEOREWNE HIZE b 2 LB FHE
N5,

DiEoiBRz & D, BEHOA 7ty MEFERTEIZBWTYH, #FE oy — N —
(geotail) A% (Fiige % & T) J—ilghE L2A120%, BHF — N — T — R | Ik BE
ThoHIEHPRENT. SHITEEFEOTE R, B ITHAHO AD ZHdz7 & MO
7= 74751 — - % —s3— (polaris) “NHEENEKT 52 L5, (WEIIZIZ) WHETH S
AL, H—ZD&H 7% (FFEML) KRR E L CIRBIC 2 AUE, IR
B TOTT Y NVT— 5 OPERBERDPAZNI 425 2L b PHEINS.

7. T8 T —=hATERH

55 30 KK CIRAF b R 2 M A LIRS, MAMAMTHEONALMET — 1%, Kb
LAN RO ¥~ vty MEREZ AW CITREZ2 2 &) Bl I (z%k L, BN O L FBFEF
& 1ZxF L C Web E%° DAT, 8§ mm 7 — 7'%° CD-R TO#ARCTAR - I N TEL (BIZIL,
%25, 1995 ; Kaminuma et al., 1997).

A 27y MREIZ &) BHEF O Rk Y — Y= (geogold) |2 UUCPfnk ST & 72
Mini_SEED A DY~ 1) — 7 — ¥ 1, 3 BT/ X 9 1Bk — N — N TEREEEDT
b, [T —% 54 7F1) = AT 4 (polaris) ] ~Ngzik-7—Hh A 7EN5. ZLC,
Comserv k|2 & 2 &f#HOT— % (F1) &381Z, polaris & 0 ILEWFFEF HHE IR S 1
Tw5 (77— #2563 H URL ; http://polaris.nipr.ac jp/~pseis/syowal, 9).

A ClE, 2 E C L MR Y — Y — (geotail) DYMY DAT FF A 7 (JL#EE —
F 24 GB) DT — 7, geotail D cron HEREIZ & V) HEH HENIZ /Ny 7 7 v T ThIT&
oo TAREIFEMTHRGBARIIRY, BREML T3 HI—ET—TZHhE21T-T
VL S5 vy MERREE AR, BEETO R — N — 9 5 AR O IR —
N— (geotail) ~EHEY E— U T A Y EITH) I LT, Comserv 2 & 2 @Ik T— 4 % fi
B GHTEIE, DAT 7 — 72812 G 8T 3 7 AIZ—E), polaris ~ ftp 55T 7 7 A VHzk % 1T o
T, LD, BMToOT7 — THESAORE LFRELIFVIEEL Ny 77y TOE
BRE LCLAMIITIE AEAREI R 572 E 2 5. T2, 8 6 Tk 72 & )12, EIN (i)
TOEMRET — 7 PEFEAIF R ICTE IR, BRERTO T — 7 kA & AEII %R
HIEVMESING.

%3, HES LU STS-1 MiHiEERt O # % 20 £ L L7 0 FRlgkIZonTh, FICEES
KRR L 2— 45— (NEC =448, 8D23) DEBMKELEE, T — 5 FHIH D RITHIBITIC
TH{ET7 7 4 WL (pdf TE3) LTwWb. ZOMW{%ET — % 1, poalrs WD LFED 7 — % 43H
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t Internet Explorer
VD W BRCANE UMD ALTE
“ED -2 - @[ A Qur GsRcA BEE B

PELAD [&] http:/fpoleris.iscripr.ac. o/ pseis/syowa/indexhtml

Seismic Observations

Seismic observations at Syowa Station (SYO; 69.0°5,39.6°E), E
using a short-period seismometer with a 1.0 s natural period in 1939
component long-period seismograph was installed and phase readir
events, detected on the three-component short- and long-period sei
reported curently to US Coastal Geadetic Survey (USCGS), and to t
Seismological Center (ISC) since 1967 (Kaminuma et al, 1968)

A thee-component broadband seismometer (STreckeisen Seismome
and Messegeracte, 1987) was installed in April 1989, based on the x¢
Working Group of Solid Earth Geophysics of Scientific Committee o
(SCAR). Syowa Station has elso an important role in the fremework

Digital Seismolofical Network (FDSN), together with the Japanese P
Digital Observation Network (FOSEIDON, now the neme was chang

In this web-site, present status on seismic observations and proced
of archived broadband wavefomms, hypocenters, and antival-times &
presented.

INDEX

Present Status on Observations

(| 77i0® #WES e

GER v - @Iml@n. G SmE B S5 E

PELAD [&] http:/ /polaris.scnipr.ac.jp/ pssis/syona/publicationhtml

=1 om0 - -

Data Publication Survice by Internet

All kinds of archived seismic data (amival times, hypocenter, waveform data by anslog &
digital related docuent reports) obtained from SYO are stored and available from fip server
in data librery system (POLARIS) of NIPR. You are accessible by use of fip’ command with
special passwd. If you interested in to get these data, please contact tokanao @nipr.acp
conceming the availability

* Travel-Time (Arrival-Time) Data
* Hypocentral Data

s Digital Waveform Data

Data Publication Survice

References Links

=

B RUEREELE §

Atleadasd ||z | &

* Analog Waveform Data
* JARE DATA REPORT (Seismology)
* QEDData
0Retu.m 10 SYO Ssismic Observations
PR ;| ]| S
Department of Eart]
%@) 2RI FEANLTHE |
1 Web S HIROX Ee polaris.iscnipr.acjp VA
Data Priority and Release Schedule
sE8 PSEIS
Racent Studies Using Broadband Data 2 I‘
JAT-K@ [
I~ COIAD-FERFIDE
T |
ol . =
N EED ¢l

readme psei. | 2y tAk% 1ok, | [E]Microsoft P | &)Seismic Obs.|[E]Data Publ..

[S@&DL T na

9 BT —5 47TV AT 4] OWEE=S5") ¥ 7MDK ~— Y OBl
(URL; http://polaris.nipr.ac.jp/~pseis/syowa/)

Fig. 9. Example of home page in‘polaris’for seismic monitoring observations and publications of data
retrieved from Syowa Station (URL;http://polaris.nipr.ac.jp/ ~pseis/syowa/).
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STS-1 #IFEFtO K 7 MG OE=F ) 7L LTIX, THFETHFERONS 7)) v FL
a— % — (NEC =28 RD2212) # H\W T, o H—HH 3 GO~ A - RT3 v (¥Pum),
B O HEERT & > — L O O Efal sk 21T o T & 72, 838 KIRLAI T, Yo oS+ 2.0
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PENTEDL L) IR (8RS, 1999).
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