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Abstract
The Earth's spin axis moves by various
factors, and mass redistribution associ-
ated with seismic faulting is also expect-
ed to contribute to this movement. How-
ever, there have been no space geodetic
observations of coseismic polar motion
excitations to date. In this study, we an-
alyze the time series of the excitation
functions of the polar motion, and try to
detect steps due to the three recent M9
class earthquakes, i.e. the 2004 Suma-
tra-Andaman, the 2010 Chile (Maule),
and the 2011 Tohoku-Oki earthquakes.
For the 2010 Chile earthquake, a signifi-
cant step was detected but was not con-

sistent with the anticipated direction.
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RIS WGEB) LR/ ST X — & 5 BRI
Lo TRDDDOP—HThH o7 (e.g. Chao et al.,
1996), 2002 4EI2FH LIPS - E ) Bl # A GRACE
(Gravity Recovery and Climate Experiment) (2 & 5%
HEREIEALOFEEE (e.g. Han et al., 2006) 75
SER) A FHE T A 2 sk D, —RIZIEARARTE T
FEA: L 7 AR T R o0 LR R L2k O AR B) THE, IR
PIET B FEROBDSEIEO T U TR E T 5. #
WRFEZAICIE, BEI Y I Mod LR (H
FRLEARM) OESE - DR A3, WiE Mo Eilo
WL T OEERINO Bk & v (Ogawa
and Heki, 2007). Z USSR ICHEA T HIRET 5
LR NENOWAE L5, ENSHT HI0E
&L THEROEHEEIAE  OTH L. 213 2004 4
AR b7 T HE (M, 9.2, LA~ b7 HE
EMER) CldAbtE % BURE 145 FEFIMICH 2.5 cm B2 L
=2 EHRIEE T (http//www.jpl.nasa.govinews/) .
72 GRACE |2 & » TBIN S 7z 2 LAh 5, 2010
F£5Y (v L) HE (M, 8.8) TIXMMBATVL#E 70 )i
Ji~#) 8.7cm (Heki and Matsuo, 2010), 2011 45
et AR R (M, 9.0, DUFSEALmE & 1i.5)
TIFALEATHAE 135 LTI AN 15 em B\ 72 2 & A
#x /2 (Matsuo and Heki, 2011).
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BRI L 2 MGEB ORI LI Z 72F11E, 4 F TITAR W,
Chao et al. (1996) 12 £ 5 &, 1960 4£F 1) #17% (M,,9.5)
WAk (REfR) % BURE 115 B (THHE 65 1) T~
68 cm By L7ck &M, F7-1964 7 7 AHHE (M,
9.2) CdHAuM % WAL 198 FEHIAIIAT 23 em By L7z &
BEZONT W5, MIRoOMES) X EBAE BT &
5 IR R TR & F 72 B A% 1899 4R 1208 £ - TLLE,
BNOBEITEELBL TS (KL, 1979). LaL,
TR FC X BN I35 em OMBEEY % 32 2 5 K1
W, ENS OHEIHE D EB OB IEE - T
\» (Chao et al., 1996). Figure la (I 56 DOHIFEIZ X
LHEBOFIEZ LB L 72b D TH .

1980 D DI F o - W E AR E R T 5k
(VLBI, Very Long Baseline Interferometry) <°4:h¥k
HIAL S A7 2 (GPS, Global Positioning System) Z£0
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Figure 1.
We studied the recent three earthquakes shown by bla

(a) Polar motion (north pole) calculated for five magnitude-9 class earthquakes during 1960-2011.

ck arrows. (b) Time series of the polar motion excitation

toward 70W. The three time series in (b) indicate raw values (top), those corrected for the atmospheric

excitation (middle), and for the atmospheric and ocea:

nic excitations (bottom). Vertical line shows the time of

the 2010 Chile (Maule) earthquake. The part within a black square is magnified below. 0.1 arcsec corresponds to

approximately 3 meters on the Earth’s surface.
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Th 5. Jf 90 FED & T L L TREE 0 FE5mm (7
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B OB X 2R, WIEE ORI T, KA
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Figure 2.

Time series of the excitation pole toward the epicenters of the 2004 Sumatra-Andaman (top),

the 2010 Chile (Maule) (middle), and the 2011 Tohoku-Oki (bottom) earthquakes. Gray vertical bars show
the occurrences of these earthquakes. Black curves show the models estimated for the annual averages of
the excitation functions (black dots) assuming quadratic polynomials of time. Values show estimated steps

associated with the earthquakes and their standard deviations. Black arrows at the right-hand edge show

predicted pole shifts (enlarged to make them visible).
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Figure 3. Time series of the polar motion excitations perpendicular to the direction of the epicenters. See the

Figure 2 caption for the detail.
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Figure 4. Same as the Figure 2, but the model curves are derived by assuming seasonal changes as well as

quadratic functions of time.
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Figure 5. Same as Figure 3, but the model curves are derived by assuming seasonal changes as well as

quadratic function of time.

P, WINHEESN/MEEBZTBY, AT v T3k
FIICAEEL RS A2V, WTFholETY, FllEE
RLHMZHFABEOAT y 7hHE s TBY
(Figure 3), Figure 2 D A7 v 773HE & BB L Tw»
Rl E4=ANY VAN

WL, 77— OEFIHEIS T2, 2001 4205 2011
EIARTTCOET—F 2T, WEKRZATY 7%
EMI 240 (o RS ERA) 10z T (FE
ECPAERE) Wi R ST A=y Lk LCHEE L7z, IR
L ZDOHER T TOHEERF % Z L2 Figure 4 &
Figure 5 |[Z/” 3. FFHEHEE L L TTF—
YHBIHNIZEL L, AT v TOHEREDS —HHT LA
&< o7z Figure 4 12/ X912, 2010 45 HiE
& 2011 FHALIIT VR I HE D A T v T ORI IE Tl &R
MW THAL. 722010 FFFVHBIZBIT L AT TD
KESIETFEED 8 em (ZUEV>. 7272 L Figure 5 |2/R
FTRELELHMOFHETHH 16,2 cm + 3.3 cm DA
Ty TR ENTWA, THIIHEE SN HES O )
MERESH, FHlERECEVESTVS I L E2EIK
LTw5.
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