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WFFERR R OMEE (3£37) : This study aims to detect tsunamis as early as possible in terms of
offshore observatories. At both the 2003 mega-thrust (M8.0) and the 2008
moderate-to-large (M7.1) Tokachi-oki earthquakes, we have obtained the full datasets of
tsunami generation by two pressure gauges (PGs) of the offshore observatory installed in
the tsunami source area. The acquired pressure waveforms show significant fluctuations
with respect to both the amplitudes and the periods during the earthquake. PGs have
recorded pressure fluctuations with peak amplitude of approximately 1 to 2 x 105 Pa and
0.1 to 0.5 x 105 Pa for the 2003 and the 2008 Tokachi-oki earthquakes, respectively, and the
predominant periods of 6 s have been recorded. They are attributed by the hydroacoustic
waves in the tsunami source, that would be possibly use for tsunami early warning. For
far-field tsunamis, on the other hand, their signals could be detected if an appropriate
numerical filter processing would be applied. :

AR E
(SBH - M)
R e B & &t

2007 4 1,600,000 0 1,600,000

2008 4F & 800,000 240,000 1,040,000

2009 4P 900,000 270,000 1,170,000

&l 3,300,000 510,000 3,810,000
WHoen ey . HE T

FHREDODFL - MIH - #& - ZEI AT LBE - BRKER
FoU—RoE R, R BES—T )V, U7V A A HEERS AT A



1. WHERmBA OB R

2004 12 HIZRA LAY b T BihihE
M>9.001Z X Dt (f > Ryfdg) 13, i
W& AT L ORB R 2 o0 B
HIN 20 HAUEE WS FHRESEREKBED
HEREFEZDZS U, BI%ERS 27 LD
BB RIT Rz T EEM 2 MEIT R T EH &
1807z, A 2 FHFEEREZKIC. AAEX
EAGER LTV RFEREERS 25 A
DHILZA > FFICHEA LT, R
THEZERTLIZEICKD, HEEEHz2R
HRETE2hHzBIAIBENEGEE ST
=P

BRI ER AT LAERBT 2T 7
UT 4 O—=DhEEE I - Bt 25 4
TH 2. BHFEERED BAIE Y] (2007 4E) D
KT RETIZMERL R (NOAA) YA T2
112 6 4D DART(Deep-ocean Assessment
and Reporting of Tsunami) 71 % %& L T,
WIKOKEZBRT D2 L2k, FEikzR
BRI DR HI 28K L Tz, —F4. BA
T EMNE KRB AR ICEBIEYT — 7))
AW EHCABOE R 2T GPS JiRat
fHeho0b->7,

B OGS EINT. 1978 £ IR T
PGS N TLUR, BREEM. BEg g,
PR, =REdh, =TI LTIt & 0
S/ BAD B > Tnwb, LT
2004 FEACHF B THRAE L /Z HEMT.4)T
W IERREDR 20 2RNCEE EZBRAT S
Z IR L T W 7z Matsumoto and
Mikada, 2005).

ZLTHPERNNZRDT, Bk RiEg
WATLADOBEIEHNEE > TN D, £
LCE#EOME#EHMO 70> 5 > F—7T
HDDOMEN S, WEBIHE A R
AT LIZHEBRICHIAT 2RNETH D EWN
HSERICES T,

2. WMEOBEM
RITOHEBEHAER S 27 A0MEER
ZEBRBW, ZOUTNY A LT —YFIHE
DREENRRA]R E755 TV 5, GPS JEIREH®
WEREFHIREIND X DIT, T4E, W
BEHNC X 0 EE 0 BB ANC R L T,
IS OBEERZ R U7z ik B8R X
TALANOHHENEE > TWd, EmHTHAE
TOHEBITH LT, #ES 7F)L&2 Rk
HTEDZ EIT GPS iR R E T
T TILEIHINTHED., ZOBEMIEIIMHERS
NTW5,

AL TIE, WEZ BT — Fl ik
WRENL I TR, BB AT AEEE TS

42"

40'

-1 JeiE g cRE L M6 BAE
OHED MG GRALSHE R ZFE4E)

T DEIEOKIEEHT —% R 5 ik D REST
DD, WEEEFTOEERT Y ERBELT
BONTHRZEEL T, B FTERICET
5ZEEHMEL.

EHICBREOMEEII AT LZRHL
T TEROVEEICDONWTHERT /2
». 2006 F 11 AICFRAIETRELZME
WK DEWERMSRE LT, EiEaEc Bl
LEMERICB T 202 BT — 5 &5
Lefzss

3. WD HIE

(1) rHbEs iz g M5t
O ECHENT 51 & HigZ Ol

-1 1R T LD izduimE H s o (k
R 9 2,200m) 12, NEEHERESRIS 2
T Al KT DW\BEEEELT2H0kK
E&F (PG1 & PG2) REZINTWND, 2003
EA B HIEE (MS.0) DA IZ HU BT BN iE 7
ERD, EEERAEIEEZDHOHED T M6
77 AL EOHIBENE L FEELTND,
ETWERFEEIIEOEE TR AL i
BEOMMZIT o7, MR E R DHEI,
[ARTO—TLBIRT—FIR—A &SR L.
B> 2T A5 100km LIN O &R &
Ulze 72, KIET—4 D SIN bS5 HiED
BEZ, M6 LI EDObHDEWNSE L.
ZORER, 15 B S ROME & 755
72 16 B DB &t O ERIfR &= X 1
IZ/RT . 2003 1P EE (MS8.0) & 2008
£9 H 11 Ho#iEE (M7.1) 73KEE PG1
DIFFEFEERE LTINS,



a)2003§F—F&%$#1&§% (M8.0)

ST s

e Y
B oan, D)

Frequency (Hz)

o
o
=

Al Time (s)

Pressure (x10°Pa)
o
T
T

Pressure (Pa)
=)

T
0 50 100 150 200 250 300
Time (s)

b) 2008 £ 9 A 11 HDHE (M7.1)
A P

Frequency (Hz)

A Time (s)

&

L PR B S S | 1 1 1
e 3
ct
© 0-—% v
=1
173
1
5 -3 T T T T L

0 50 100 150 200 250 300

Time (s)

c) 20034E 10 H 11 HOHE (M6.1)
A T BT

Frequency (Hz)

©
8 3 1 1 1
=
&
o 0
3
0
3
L -3 T T T T T
% 0 50 100 150 200 250 300
Time (s)

B-2 KIEHEEEZTDT > =2 T AT bIVE
Hr (AT — IV DEWIZIEE)

a) 2003 B HLE, b) 2008 4E 9 A 11 HOMh
=, ¢)20034 108 11 HOMiE

QIKET—% DIEH

IKEEHE >3 — I3 EK & SR E K RO
REBZSHIL TS, ZhsoF) PoF)L
FT—F NS & R 2 DERNEREE & #IE
& UTUEEZ LT, 10Hz > 7V DOKE
T EER L. ERLETF—FIZH LT
WEZEOLSHMOT—F 20, 5>

ZUTARY NV ER L TZ. BARR)IZIE.

BET—ZIZ8 L TEPLEEBERTON
RINAT 4N =T, o NOo—7
BEOT DU ART MIVE LT, AT

Period (s)
100 10 1 0.1

;
. ——2003.09.26(M8.0)
1075 ——2008.09.11(M7.1)F
——2003.10.11(M6.1)f

10*4

0.01 01 1 10
Frequency (Hz)

M-3 HHERTO A-A" BT 2 iRED
g

RO—FlE LT, KEF PGl O THRE
L7z a) 2003 FETMHiEE. b) 2008 49 H
DHEE, 755 TN ¢) 2008 4 10 H DHED 5
VT ARY MVEERKT S (K-2). wiE
2HEBITE W EF A ST, B 1 Bk
EHAEIHBVWHEBTH D, FEERESE
SHETIE, EikE 0.1~0.2Hz O/ 7NE
B L. fkEElr Y 20 BPREEE DK IEA BV
HxEND, THUIHGBE BT X 2 FE )UK
ET—BICREDEFEERE KT 5, —
R EFEAESEROWETS 0.1~0.2Hz
WCEBE R S DN, X0 & Bk o
BIICKXDKELEHEFAEED LI VWITZTN
LT ORI TH D (IK-3), HFRABNARIC
WBEICEZ2 5N EE0OKELHORIET
HEEEFHREEEOREEL DD T, HRRED)
DHEET 3 HBIZTDOVWTEFNTN, a) 8cm/s,
b) 2cm/s. ¢) 0.2cm/s EHEERTE 5, &M
TR MR BN B Dk RN T 1 X5 1 L
W—HTHEEETNL. T =Fa—FK&
FTA XA LEBEBRDTIREBERXNS 3
BICDWTHIRABEIZZNZH. a) 39cm.
b) 3cm. ¢)0.1cm &73%. ZHUIHIED B E
ETFTINSIICGHE LR EEERE &I
\E—T 5. ZOXIITKELEOIREN S
BRI BT 2 HRBREB RN KE NI HEE
TEDHIENREINZ. ZHIIEFEEKE
THIEENDTEWN, B OB
D—DERVELIEEZRBLTNS,

(2) U IR D485
O EEEEI FHT & 2

2006 4 11 H 15 HIC T &5 & T M8.3
OHIENFEAE LT, HDOETERICE DI
AL E NS - T OBEBEICREL TS



Pressure (5hPa per division)

140°

145° 150°
55_1‘4..1..,,1..,

-40°

Pacific Ocean
| . 2y L
4’ N - ;
C + r
A'i"‘;gei*(»;\ o {Et‘-
")» : )/ > I' P i 35.
150° 155° 160°

-4 2006 4T B5 Bz

T T T T T L
| Earthquake origin (USGS)
| 15 November 2006 11:14:16 UTC
i 46.616N, 153.224E, Depth 28.5 km
: Mwg.3

. PG

1

1 1 1
12:30 13:00 13:30 14:00

Time (UTC)
M-5 MEEEE TR NZEE (60s
OB Z )

1
12:00

11:30

MgEMERARNS AT A FEEEIE
wLz (K-4)., ZOBHET ZFLMTEEzND
MR G e s T emBE A5 —2 3 >
RSN TS ADCP GFERBR|wEEr
BIORBEIASHATESNZNRE
BT 25, 5512 USGS OMEETFILH 5
BOBBFITEZTV, HESEE i, B
st zfT\, BEFE S AT AT X D it ik B AR
DAJEEHEIC D W TEHRT 2.

SEIR DB . [HEMER SRS AT A
WIEHET — I TERINZER 25D
HEEIE (M4 O PG1 & PG2) MNHES
NTNWD, ZHUTIA T, 2004 £ 5 HRIE
A ENZ 1 BBNEREL TW= (7 PGbm).
Tabh BHIERNCIT 3 A DM RE

143 144° 145° 146°

Hanasaki

43° ’ - 43
5 e 200 |

42° -

& i I 2R OO AL iE BE £R

140°  145° 150° 155° 160°
55" - , ! ! ! ¥ - 55°
Ry ) 40 min 3
1 ] 2
1 iy
T 1.0m F W v,._\"/
50" % B e - 50°
B 05 i;{ ‘ b / Co
- 0.0 ™ e
45° - , S J 45°
05 A 4
l-1.0 PGbm .
40° - -40
4 PG2
] " PG1
35" : : : - 35°
140°  145° 150" 155° 160°

-6 HMEFHEICK DEERE (10 591%)

LTHD., UTINIALTRELEIIT—% 25
ELTWe. 3 BOER TEREIE Nz iiE
ZM-510R9  HIEFRAD 11:14 (%3 UTC
R, DURRER) 2258 1 KeEE O 12:15
WK 30 pOEE—FABEIE TN
%, PG2 & PGbm I3, 1FIFR Ul S firE
T 25DT, HEEBERL & BRI RET RN,
—H.PG1LIIZN5ITEEART 68km HHEICH
5DT, ERBIERRNC 5 0 FEEDENDER
HEND, FEE—FOREIT 5hPa. 7z
HOEEKEHRE T 5em & 73> TW5b, USGS



1 1
T T T T T
09:00 i 12:0:0 15:00 18:00 21:00
Time (UTC)

. .
Earthquake:

Tsunami arrival

-7 HEEFEAERO ADCP KDWYk
il

OWEETIVICK 25HE T3, BEME & X
THRBERZICOWTIEN S T ERL
SN, RBICOWTIHIFIFEBTE . 2
B ERE LR OB Tl k8
13 12:30 ICEEI T N/ T, MEBRES A5
AIBFENSZDENCHAND 5T, 10
LA RRNCE B 2 B Lz 2 &/ b,
AU DL R EE N K & < 72 2 BRI E
hE) ICTEEAIRBEINTNDE D TH
%, WEICH o TEE IO MNEITT 58
%13, USGS OWifg 7)) & Wiz 5l &
THHEINZ (K-6).

@B A 5—3 3 >

N EHERAHREIS X T L) O%EMAT
—3 3 VITIZADCP 2k e nTWn5 (-4
@ DSO). ADCP 11 30 i —EESE L T
JEEN 5 KR S 280m OFRENRY ML 9%
BT 5, WEEZET 11 A 156 HO 12 B
SOREREK-TISRT . MEFRAERKAB I
ADCP Dt PG1 S HeEE U7z
BERZZKPICHEBRTRL TN D, RS
UTC, HIEBRARD X OERIERICBNT
RIEIE T OHEERIELCITRD 5 mh
D7z, IR E & KEN S EmICEHE SN
5l 0.3cm/s TH D, ZHE ADCP O
HIRTHEEEPH O FIRTH D lem/s LD X 512/0
EIMO /D TH 5. BilFHETH ADCP &
B R OWEIZHBIT 2 MEITRK T 0.1cm/s &
720, ADCP O#BIHEHA E/xo72, 51T
B R DVEES A T g b R R & L
NT, HERREZLIIRD N7z
(-8).

4. WHFERCR

R T B D 7K FE FH V33 RR Bh o & I AR 43
D BEBRS T 27201, HRREBR SO
DEHIWNEETH D0, HBFEERICHBET S

-8 EEEE IR O HRE R

TERIIABICHEETE D, ZOFEROR
MBI~/ =F 2— MREERH O . HEFEE
REIZIIHEB BN ERT 2 KELEBL D HE
BT 20T, B A 1FEELUTKE
EEZEEATUL, RO RERAICHIAT
X5, £ ORBIIHEGRIIEE I HF
THDT, BFTEBICLEENSEZHBETSE
TUIHIRRE BB O 01, 372 Btk o4
WEDHRBEH D ENNERTH D,

—75, U O RIS ANIZEE L TL 2006
£11 A 16 HICTEBHIEM THA Lz Bz
K HEEENSRE LT, ALBEIE - s
WREBELTWS MEMERASEHES 25
L) O3 BOWEREFHILLBHT—4 &
WE LUz, EFRANSK 1 RIS, WK
AN TIRNE 5em OESE MBI N/Z, I
VA E D BRI ALE T DIERE D H 10
DU ERWRBITH D, ZFUIINEE - T
DOIMEEB > A7 L0, T ElERNTHE
T HEFICH LT, DOAETHRD VSRS
HEWREET LTIy )T A THDIEE
R LTS, lIEZBRZIZ ADCP @ LT
WS, AR RR I BT 5 s 2 b L 3
SNiahoiz, BIEEO L Z 3, B ADCP i
K OEE S T FINERAT 2013, B/
WIED LEWEOREN SN TH 5.

5. FTIeFERm
(W7 fRERE . WFFEn H3E R O EFFEE I
ZQN-Y

(ERsam ) (Bt 5 1)

(D Matsumoto, H. and Kaneda, Y., Review
of Recent Tsunami Observation by
Offshore Cabled Observatory, J. Disaster
Res., 4, 489-497, 2009, ##ifF.

@ WmAMESE, KEEL, ©€MET. BFT
BEIZ BT D MERIEE T — & OB T EH
NOFAIZBET 285, 7 L2 R, 56,
356-360, 2009, #Hif.

® Gusman, A. R., Tanioka, Y., Matsumoto
H., and Iwasaki, S. Analysis of the




Tsunami Generated by the Great 1977
Sumba Earthquake that Occurred in
Indonesia, Bull. Seism. Soc.Am., 99, 2169 —
2179, 2009, A,

@ Matsumoto, H., Tanioka, Y., Nishimura,
Y., Tsuji, Y., Namegaya, Y., Nakasu, T, and
Iwasaki, S., Review of tide gauge records in
the Indian Ocean, J. Earthquake and
Tsunami, 3, 1-15, 2009, &#A.

® RAESE, JIIOME, &IIE—. 2006 4
TEBFEIHEIZ & 678D Fk O i R
GHBMTONT, MRERTEHLE. 54,
166-170. 2007, #Eih.

(ERFEER) GHTH)
O AR, KBEL, £EFT. BT
BB BT DM E T — & Dk &5
NORMNZBIT a2 56 MR T 2%#
e KA CRIRESIRR b 4 —),
2009. 11. 20.
@ Matsumoto, H.. and Kaneda, Y,
Tsunami generation detected by pressure
gauges in its source, Virtual Institution of
Scientific Users of Deep Sea Observatories
workshop, Norwegian Polar Institute,
Tromso, Norway, 2009.6.11.
® Matsumoto, H., Sugioka, H., and
Kaneda, Y., Acoustic waves related to

tsunami generation, International
Scientific Studies Conference, Hofburg
Congress Center, Vienna, Austria,
2009.6.10.

@ Matsumoto, H., Gusman, A. R., and
Tanioka, Y., Tide gague records in the
Indian Ocean and its use for tsunami study,
6th International Conf. Urban Earthquake
Eng., Marunouchi Building Hall, Tokyo,
Japan, 2009.3.4.

(® Matsumoto, H., Tanioka, Y.,Nishimura,
Y., Tsuji, Y., Namegaya, Y., Nakasu, T.,
and Iwasaki, S., Tide Gauge Records
collected in the Indian Ocean - Its History
and Archives -, International Symposium
on the Restoration Program from Giant
Earthquakes and Tsunamis, Royal Phuket
City Hotel, Phuket, Thailand, 2008.1.22.

® A=, JIIO/E R 2006 4
T B HEIC & Bz D HIE OB RS
BEBICOWT, 8 54 BEEFELFHRES,
HieT (FIREDERT V). 2007.11.8.

@  Matsumoto, H., Kawaguchi, K.,
Asakawa, K., Preliminary results of the
offshore tsunami observation by the Kuril
Islands earthquake of 15 November 2006,
International Workshop on Scientific Use
of Submarine Cables and Related

Technologies 2007, University of Tokyo,
Tokyo, 2007.4. 20.

(&) GF1#)

O BEEMINEERMR. BENSEEED
—ZORETIZA->TIELWI & —, 176p,
pp. 47-50, pp. 70-73 L AK%#%, 2009. (4
EERZIE Y

6. I

(1) FFEAREH

A =2 (MATSUMOTO HIROYUKI)
MNTATBUE N BEEUTFE B FE bR - HuB
R YR I AT A s A NI 5 717 i | [
£
W E &= : 80360759

(2) BHFE s HE

(3) L HERI 5



