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ZeR R OMEEE (F30) : Geoid change by the mass re-distribution caused by the fault model
of the 2010 Chilean earthquake is a few cm near the epicenter and not the cause of the
large tsunamis. 20 min delay of the 2010 Chilean and the 2011 Tohoku-Oki earthquakes
tsunami traveltime across the Pacific relative to the predicted time was due to anomalous
dispersion of long-period tsunami caused by the compressibility of seawater, the elasticity
of the solid earth, and the geo-potential change associated with mass motion during
tsunami propagation. The computed tsunami waveform at distant locations taking into
account the tsunami velocity reduction at long-period shows good agreement with the
observed waveform and the traveltime delay has disappeared.

AR E R
(BREHAT - 1)
[ERESE GiEEREEY & @t
2010 B 1, 500, 000 0 1, 500, 000
2011 FEHE 1,100, 000 330, 000 1,430, 000
ik 2, 600, 000 330, 000 2,930, 000

IE7 8 - e m Rt
BfE o5 - M8

HERRCEFLF: - [E A HERE 2B

F—U— R HEHRS, B, 2011 £F Y HE, 2012 FRAPME, &EEIE, -

1.%%%%%@@%%

(1) s &

2004 A~ N7 HERHUEIZ ANED ﬁb

72 1960 -7 U HisE LK O e KEE O HiE

&oto_®Z7b7ﬂ Xz ﬂif@&%
FIIRALRNVWEEZONTELT VA~

V@%%%%yPﬁmﬁﬁﬁbmﬁm%&

W EE 5 2 -, ERHEIC L 2HEOR

W AT L3 A » REEIRFETEE S

TWiehololeh, BERHEORAEDOHRE L .
TG AR B N B SN2 o 7o, ERE
W DI R T = X I T 50 70 O B R
THZ TR EEL OO THERME
Kﬁ@&%ﬁ@i/z%A%%%Tét

WCHHICEETH S, A~ T HBEOHER
JEE T VAT HUER AT, G P S MR EhfigiT.
BRI D E N EnHEE ST 5, Song
et al. (2008)iZ. A~ NI HERHMEBOHE



WrE 7 L DR S D el e, B
SNT-BEKREORN3ISD 1 THdI %
e L7z, B Sh -k 23mm+ 5720,
GPS CHUEE M OfEHTHE R L AR WE R
R ZEA LTS, EmE.
OHEE SN DWIE TR0 B, HER O
EENDZTRYVBELIFFELL, A T
LR MR Tl & BRI AR AT 2> & SR oD 7=
B R RKE s TV BB I fERA
I TV,

(2) I b PRI D ERR

2004 FA~ N ZIERKHEDO T X TOHR
FLEk & HIERNE - By, WM — & a0
EdT 25 (A< s T7HETT V] 13ELN
TV, HEETHIO DI, R =R
O HETE S D HIUEB WS £ 7 L & B R A
&3 2 R o A 7 AOER I,
HEHENOHE SN HEREET VLT
W OHEE S D R E T VRN —E3
HBEING D, AFZEOREFRI2E 21X, B
KHECTIIHERE NG BRNRE L.,
EE OO E =R LF—DRED Y IT,
INFTHEBINTEEEENRGEINL T
DBIERREBLI-ZEIZHAD, b LHMERE )
B D AT X B HEBE A O T 553 i JE
FENZ L DB IAEDOEGIZILET 51F 8
KE T, BERHEIC R 2 E T3 & Bk
KNI EETDIVERND D,

2. WHEOHEM

2004 A~ KT B RKHE CIE R HR
BeENRA LT, EHECG P S kA8l
B S HEE Sz A~ T P E KN E
ETANDL PRI SN D ER &S, B S
T E O 3 0 % TEDZEDOHAERK T
o TN, —, HEROE 5% AT
BENSHET D & HE R A AT O E IRk
TRELS B LTCND, BHRITHEKIE & E
ERT VX NVEDEZLVAETAIMNET
FX—ZEFEE LTWAHER, CHETHE
TG NEACT B 0 Bk de i ih A B TR
STz, W EENLE ) HIERNERE A
BEhS, HEROSEENRT v v Vi & Bl
S, BRI A A STV D ATREMED
b5, BERHEIZH D E1GO2ZE D ENRIEK
(BT 2R 2 AT D 2 IR, EKHE
W 15 S IR D FLffE & 70 D EN T 2 AR AR D>
LEETHVEND D,

3. WL HE

(1) 2004 A~ R ZHERHEOKEET v
NHMERO LT & & EH 1A b #% . (Fu and
Sun 2007) O HIFEIZFE 5 MERATE ELGR 2> 5 &
EMICRED 5,

(2) NTHEENBCE 2B\ NEE L
Mim Lo A~ §Z B RHEE 1210 &t
gL CHEmH RO YA R T 5, (3)

(3) BAHEICLDHEEIRT ¥ Y /ViH
(A FE) BlezRD, 2004 A< N T
MEKHMBEORIZO I AA FE(LAEZE L
THE L L WA T, TN & %2
HET 5,

(4) BB BALB IR I @ E ofR
EHGT 50, BRI 5,

4. WFIEEE

(1)2004 F-A~ b 7 MERKHE O E % 20
E LT, K - A2 R - KEFEDOIHATE
i LT K E FHI X 0 HERR G2 o — 3%
BN, T—X3E L7 A LidEHE 2R
LCYUT AT A LThEEEEERE 2 —
(CABE S, TV E TR - 7= R 080 5
VBT 2 10O R B C O BE AL P RE
L oTz, 2004 A~ b T I HIEE OO HIFE R AR
MR E - - Wi EE)E T L & GPS i H
T2 MNOROTWEET VIL, B HKR
DI-WEET LV EBYEICLT2/H15 3
TELZe D | HEEWTEE Y BN KICERD D
nNCEz, ZOFEKRICOWTEIRT V¥
NWEAL =V A A REZAbITfE 9 B E A
B = AL LTz, 2010 425 V) iR CHER
B RESTZBEEEY 20 0FHE S
HHERNET OE EF DB LD VA A RiE
PALIZERAMTET em A—%—TH VY, 1BV
BEOmA—F— & Moo, VA4 &
BACIZE KRB OR AR TIEA,

(2) 2010 EF U HiFEC 2011 AE AL HEE D HE
W KELEZ R L CEREN., BARSCH K
R OWEEKEHC L0 S -8k
R 20 0 PRI BIEREZ] X 0 B b Bi5:
DRI R o7z, ZORKIZOWTHAE L
LA, WIEEE, Wi, = VAV ), iR
HVEOHMISRNE, MEIEKIET — & O RFAIFR
ZOFBIIRAN ST, TV E TEHIERIET
IEEBBICEN TV oz, WEKEHENE « [
IRHIER DR « JER OIRIEH O BB ENC X
LEINFT v VEREBEICANTZ, [H
RHER & T > T3 DWET O ENBLG: &
U CHR AT Lz & Z A S iz duk
B 8 R JE W Cafi oy Bt &2 R 3 & AN T
7o, T2 OREY COEBEAALEEK T
% BB AL TR JE ) 0 1 HEE I B %
B 5 LBINRIEE BW—3 & Rr L, BIER
S 75D IR S iz

5. BRI E
(BFFEARGEE . BFSC 0038 M ONEHERF 4R34 1
=)

UEEsmsa) B4k

@ Occhipinti, G., L. Rolland, P.
Lognonne, S. Watada, From Sumatra
2004 to Tohoku—Oki 2011: the
systematic GPS detection of the
signature of tsunami related



(2

internal gravity waves in the
ionosphere, J. Geophys. Res., 2013
Arai, N., M. Iwakuni, S. Watada, Y.
Imanishi,
Atmospheric boundary waves excited
by the tsunami generation related
to the 2011 great Tohoku—Oki

earthquake, Geophys. Res. Lett., 38,

L00G18, doi:10.1029/2011GL049146 ,
2011

T. Mikumo, S. Watada
Gravity Waves from Earthquakes, in
Infrasound Monitoring for

Acoustic

Atmospheric Studies, eds A. Le Pichon,

E. Blanc, A. Hauchecorne, Springer,
259-275, 2010
Watada, S., H. Kanamori, Acoustic

Resonant Oscillations Between the
Atmosphere and the Solid Earth During
the 1991 Mt. Pinatubo Eruption, J.
Geophys. Res., 115, B12319,
doi:10.1029/2010JB007747, 2010.

¥R (Gt 28 1)

FATS « e s - Sl AR, 1
OBW > I 2 L—y g VIRIBRICAED
5ERAEDORN, HERSAE#E G K,
WHEAYE (THEH) , 6H204H,
2013.

ARG - RS - AV — - dbE—
B, Y7 7 A NELLEHE AW T E RS E
WRIEFF OB %, HMEREEHEE KRS,
WHEAYE (THEH) , 6H248H,
2013.

Jun Oikawa, Yosuke Aoki, Masato
Furuya, Masato Iguchi, Shingo Watada,
Ground deformation of Suwanose—jima
volcano inferred from ALOS/PALSAR
InSAR: 2007-2011, AGU fall meeting,
San Francisco (USA), December 6,
2012.

Watada, S., S. Kusumoto, K. Satake,
Cause of Delayed First Peak and
Reversed Initial Phase of Distant

Tsunami, AGU fall meeting, San
Francisco (USA), December 6, 2012
Lucie M. Rolland, Jean-Mathieu

Nocquet, Pierre Bosser, Francois Fund,
Mathilde Vergnolle, Toshihiro Yahagi.

Anthony  Sladen, Shingo Watada,
Philippe H. Lognonne, Search for a
short—term transient deformation
prior to the 2011 great Tohoku
earthquake using GPS high-resolution
positioning, AGU fall meeting, San
Francisco (USA), December 6, 2012

Giovanni Occhipinti, Lucie M. ROLLAND,

T. Murayama and M. Nogami,

Pierdavide Coisson, Shingo Watada.
Philippe Lognonne, From Sumatra 2004
to Tuhoku-Oki 2011: what we learn
about Earthquake & Tsunami detection

by ionospheric sounding, AGU fall
meeting, San  Francisco  (USA),
December 3, 2012.

MHERE, 1960 5 U BERHIEE B Bk

27 FOVEENT, B AHE TS
WRE, HEET RS, HAETHRIKERH
(fiET) , 10 A 18 H, 2012.
AT « fi R &« e fdys, e U
DB & P -PRIRHIER I 35 < 3
M ONMIEE O g, B ARHE S
SREIRS, HAETH RS, BAE T RAE
BRE (HEE™) , 10 H 17 B, 2012.
Shingo Watada, Re-analysis of the
normal mode spectra of the 1960 Chile
earthquake, AOGS-WPGM Joint Assembly

Resorts World Convention Centre,
Singapore, August 15, 2012.

BNl FARGAT - HRIENFHAIEA -
M HE L, ALOS/PALSAR Z U 7= T

SAR T R 7= R 2 W s O Mok
§i):2007-2011 4, HERBEEHE KZ,

HEAY® (TZEMN) , 5H24H,
2012
MEEE - B RS - RS, =

M O KR U 7= AL AR O LR, Hi

REEEAKE, WiRkA vt (THEMH),
5H21H, 2012

A EEA A H R - SV — - fi
R RIFEKES - AR 2 - B LIRSS, ¥
W DPIRAERIZE b 72> Ttk Sz
KREEERPE —FF:2004 FEA~ T
MhOHIE-, HEKEREEG KRS, FiIEA

+ (F#H) , 5H21H, 2012
Shingo Watada, Hiroo Kanamori,
Acoustic resonant oscillations
between the atmosphere and the solid
Earth during the 1991 Mt. Pinatubo

eruption, Japan Geoscience Union,
Makuhari (Japan), May 24, 2011.

Nobuo, A., M. Iwakuni, S. Watada, Y.
Imanishi, T. Murayama, M. Nogami,

Atmospheric boundary waves excited by
the tsunami generation related to the
2011 great Tohoku—-Oki earthquake

American Geophysical Union fall
meeting, San Fancisco (USA), Dec. 07,
2011.

Watada, S., K. Satake, Y. Fujii, ,
Origin of Traveltime anomalies of
distant tsunami, American
Geophysical Union fall meeting, San
Francisco (USA), Dec. 05, 2011.

] H J& & , acoustic Tresonant



21

22

23

24

25

oscillations between the atmosphere
and the solid earth during the 1991 Mt.
Pinatubo eruption, SGEPPS FkZEK<:,
E R, Nov. 6, 2011,

Watada S., Acoustic resonant
oscillations between the atmosphere
and the solid earth during the 1991 Mt.
Pinatubo eruption, Todai forum, New
horizons 1in the earth science,
Imaging and monitoring active
subduction zones and volcanoes, Paris
(Frace), 10 H 18 H, 2011.

i R« PEPT G « BRI AR, iy
H R R EE ORLIR, HAME TS
FRE, BRar g 07—y
v — Ty (FMT) , 10
H 13 H, 2011.

Shingo Watada, Hiroo Kanamori,
Acoustic resonant oscillations
between the atmosphere and the solid
Earth during the 1991 Mt. Pinatubo
eruption, Japan Geoscience Union,
Makuhari (Japan), May 24, 2011.
Nobuo Arai, Yuichi Imanishi, Shingo
Watada, Takuma Oi, Takahiko Murayama,
Makiko Iwakuni, Mami Nogami,
Dispersion of infrasound signals
excited by explosive eruptions of the
Sakura—jima volcano American
Geophysical Union fall meeting, San
Francisco (USA), December 17, 2010.
Watada. S., N. Arai, T. Murayama, M.
Iwakuni, M. Nogami, Y. Imanishi, T. Oi,
Y. Kitagawa, Azimuthal Traveltime and
Amplitude Anomalies of Tropospheric
and Thermospheric Acoustic Waves From
the Explosive Eruption of the
Sakurajima Volcano in Japan, Americal
Geophysical Union fall meeting, San
Francisco (USA), Decl3, 2010
MHARE, AT AATINEIC X DK
Ko ERHERFE AR OE— REHE, BAR
MEFSKH RS, JREEERESZES (A
), 10H29H, 2010.

Nobuo Arai, Yuichi Imanishi, Shingo
Watada, Takuma Oi, Takahiko Murayama,
Makiko Iwakuni, Mami Nogami,
Dispersion of infrasound signals
excited by explosive eruptions of the

Sakura—jima  volcano, Monitoring
Research Review on Ground—Based
Nuclear Explosion Monitoring

Technologies, Orlando, Florida (USA),
September 21-23, 2010.

Bt R, A0 Hi—, RS,
W, R &2, AE R AR =
fof, b RRE, A7 TV U RD

26

27

28

BUHl — LR DIEFREKITERT 27
FOVDOBEE M —, HAREEFR2
0 1 OFERKMIMFIETE 2, BITE RS (R
M) , 9H14H, 2010.

MRS, #rtmR, filEZ, SE
Bl B ERRRE, S0t—, K
FE, RS KL DOBFRAEKZIZR B
BARJE W W D I LKA LT IRIE - {s
FERER B, B ARHIBRECR R A
=, miEA Y EEESES, b H2 40,
2010.
fHERE, BiRmE, Slth—. KA
VE. SRR KRS, VCpRiES], SR
S, KEK~A 7 774 iR
Br, HARHEKERERFEHEG KRS, Wik
A v REES#EY, 5 H25H, 2010.
Shingo Watada, Nobuo Arai, Takahiko
Murayama, Makiko Iwakuni, Mami Nogami,
Yuichi Imanishi, Takuma Oi, Yuichi
Kitagawa, Azimuthal Traveltime and
Amplitude Anomalies of Tropospheric
and Thermospheric Acoustic Waves From
the Explosive Eruption of the
Sakurajima Volcano in Japan, European
Geosciences Union General Assembly,
Vienna (Austria) , May 7, 2010

6. WFZEAREE
(D) A TEfFeE

i
HRUOKE: - HEEAFZERT - Bh#
JeE &S 0 30301112

JZ& (WATADA SHINGO)

(2) WHoEsmHE

7L

(3) EHEMFTEH

A tdels (SATAKE KENJT)
HRUKS: - MTBAFGERT « #d%
T B 20178685



