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BRI BBV TIE, SHERR S 5 W ITHBR 2 B B 2 REBRD ODIRET S
RIRERC, AR HIERYIEAGEHR S 2 S 0HHEEOEFHBRIC OV T, HBEMIGAET D
R TOLBEETb L5, ETAREREE RS BB DH. ZI TR, RIEICET
AbH0L LTHASISEDOUHRENBROET ML, BEICBTI L0 L L TEMERIC
Bildabt—Lri—pieExf e LTEZD.

WBREAHBICELTUI, ATHEETLVF A M) — (BEEER) X322 8KEROEN
BHEETL UUTF, BEHFETN) L () EEAFHCEAHEBFBAETHS.
FNFRNOFEIIEAEOEREER DY, HMEBAONEIZL VBRI X —NAGHEF
D, RENLERENBEELFEATNWS, Z07H, b “EEOBAIC L 2 RIEEOR
ESAICONWT, BIEEESMREITH 2N TENT, BEOREMSEZIEL, 8
EEBEEBTEELEILND.
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AT, Kuroishi and Keller(2005) & 87 (2012) #FfR L, T4 HDORBEIZOWT,
FEERUE Y = =T Ly FEBICESS 7L —2 3 AVWLESORELER L T b %
b=l =S 2 RAIT OV TR T 5.

2 FEEEODI—TJULy FEBRIZEDCTIL—LA
2.1 Morletxz—JLy FERWN-—XTHERIEIZ—TLy bOIL—L

K RFIT — Z 12D, progressive 72 B$k T > CTRBEBEBRICE T 285 (BH)
PEEETRL, 7 —22RTEOINESEN/NS2bDE LT, Morlet V=—7 Ly b &
BEHE T2 Ry = —7 Ly NEHEEHAT5. Morlet 7V =—7 L v b3,
IR & IR B IZ B W T, 2hEh, kR TREND

fP(t) = (1/m"/*) exp(—t*/2){exp(—iwot) — exp(—w5/2)}

V(w) = (V2r'/*) exp{—(w — wo)?/2}.

2L, T BARBEBOBE TS LI LETRL, t & w iTENENRL L AEEOE
B, REEAL, wo IFLARKTHY, UTOMEE L 254, EXROHFEINOE -

HIIERTE S
wo =m/2/In2 = 5.3364.

COMEE, BEEREERICRIT 2BEEICRNT, BRRKELE VA Fe—T D —2HED
RIBLZ2:1 L9720 THB.

BERUL Y = —T7 Ly FEBRIZBWT AT =)L NS5 A—F % s=21/* (I3 814
JE—=TWIZDEAEDRT— N E NI~ LT « KA RERT), BANRTA—FE b=n
(nIZERE; 7T —FRIBEEMNETA) CEhHLE, Z0ovx—T7Ly NEHEZRAWE
TL—hDILREDTR A & LR B, #hFh, 6918 £ 6.923 TH Y, HETIZBIT
LREET, TEREOLRETROH LD 0.04 % THH (Daubechies, 1992) . Kuroishi
and Keller (2005) 1%, A7 —/L X5 A—=Z|ZONWTZOBEELAZEAL, BT A —
ZIZONWTIRERMBY 7Y v 7k AT 080 « F—2OBIRBOEER VL EWS, ¥
HEBUL Y =—7 Ly MERIC LY, FIUHE CHITAAETH S Z L &RLE. 22T,
ZORERIZHRE, Morlet V= —7 Ly MZ K BB EWR L FOETEFIEL LTE
At5. o%Y, TOERSIE X(t), T A—F% (s,n) BT DY =—7 Ly MEH
EWX(s), ExssE X~(t) 15, ZhbDBFRIEIRRIZRS

WX(s) = (1/vs) D X(n)¥*{(n—n')/s}
X7(0) = {2/(A+B)} )Y WX@MU{((t—n)/27)} /2"
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TIZT, CHEIEE, N IIEERFIOEL, « IEBREH_EEEHZLE2RL, BEBULR 7 —
NEEDD j OFAITT A XX NEAKREEZ TRE L, FERIIDEIIZBNW TV z—T Ly
rDRT—D99.9 % BEENDIL IR Tr—nNE2ERETS L 5IZES (Kumar and
Foufoula-Georgiou, 1994) . E#%ONIIETIZBWTHELO¥REBILY =—T Ly ME#
FI2ZEETITLINWZ LA RLTEBY, ZoRICLAETIIHHE 7 —) oSl 2o
T RO THREICEH TE 5. ##1% Kuroishi and Keller (2005) ZZRB -\,
IO Morlet V=—7 Ly hERWUz—7 Ly MEHATIE, JTORRINZBWTERY H
ENAEKOERE (7—VEE) B w il TEL, ®KAXTEZXZBID (Torrence

and Compo, 1998) :
4rs/(wo + 1/2 + wd).

IIT, sIEERORE— L RS A—ETHB. LIEN-T, LD w, AVWEES,
7=V EE (B#) 1X1.157sICRBZEICHEENLETHA.

2.2 Haloz—JULy F#RAV:-ZRTHEMEBIED I —TLyY DT L—A

ZRIET —ZIZONWT, Morlet V= —7 Ly b & ZRICEISUCHERR L2 Halo V = —7
L' v b (Dallard and Spedding, 1993) % fB%k& 42 LBk =—7 Ly MEBIZ X
57 V—LEERATS. ZOV=—7 Ly M, BUHRAREEETHBID, ZKITT—
FIZRBWTHHERS LbILE N, BTN TS 5e b o2 L2225, Halo v =—
7Ly MIABKERICBVTKRRTRENS ¢

\i/(u')’) = exp{—(| @ | —wo)?/2}/k.

ZIT, KIZEFRE, O IXZRITEENY bV, wo ITEREEEOKEZITHY, =
ZTCIXBIEDO Morlet V= —7 Ly FOBREEE—DEIZE R L ET 5.

Halo Vx—7 Ly F2RE$E LT, 21ICRBITBHA LR Uty =—T Ly b B
FZITY. ZOHE, “RXVX—NERTHHEED ZRICEEICHT 5 1 HHb Y =—
Ty MEBIZED VA, T 5 Morlet V= —7 Ly MZ X2 ¥BEBILY = —7
Ly b e JL—AZBIF D7 L —LERICOVWTEENHE Lo bDE—FKTEHZ L
% Kuroishi and Keller(2005) 1Z7Rx L7z, #- T, Halo V= —7 L v k% A\ 7= ¥B#AL
Drx—7 Ly NBRRIZTZ L—AaERTZ LIRS, Ei2, ¥Rt =—T Ly NERR
LOBEEEIL, £7 —FRIBNTETOV=2—T by MREZEET ROV, £D
BIZBWTRLOY#B(EY = —7 Ly NEBIZT2ERTHZ LT, +ORBETHET
ENBdZELRENT. #oT, Pty =— 7 Ly NEM» O OFEEIL, fElE L
T, ARLBEEEF OB — ) = HEHR L MR D.

3 —RTEEBHIEITI—TLYrOIL—LIZEDICaE—LII—0

BERT—ZIZ Morlet V=—7 Ly MZE A ¥Rt =—7 Ly NEBRZITH &, (B
BHIR) R —L e RT A= LEFLINRTA—F DA LI =—T Ly NERMPEDL
N, THIERREA LV, BIELMAEZES. FUL, T A—FIZxnT D8R5Z] L B
A —v (B#) BV TRELINZEETESEZRTHDOTHD. LY =—7



Ly MEBRIITIRZR 7 L— 2237, Bohizv=—T7 Ly NERZ, HEICMHSIL
b DT, Kl & AR O W T ORI TR 7 — /W U2 EA Y O THIE
ZHOZ iz s,

ZOORRINIH T HHAY =—T Ly NEBIL, ExORRIIZ Y =—T Ly NEH
LEbDDBERERBECERENDE. 77—V« 27 M UIEBTF S ae—1Lr i —%
V=7 VLy MEBIZZDEFILET DL, HEYV=2—T Ly NEBRD AT — %4 D
Vz—T7 by NEBRONRY —FEDOEFBTE 72 b DICR B, ZOEITFEIZHIC
1L72oTLEY, ab—L U —HICHWD Z EBNTERY. LaL, Torrence and
Webster (1999) 13, 7 =—7 Ly MNEBIZOWCHRE « BEEEROFLFNIZBNT
HEZ B ORE COFREEBEAT AL VI EXEZHEAL, V=—T Ly P ZFakr—L
> ¥— (wavelet squared coherency ; LA, WSC &34) ZEBRLE. ZHDERSI X
EY IZOWT, AT =L+ RIA—H g, BRNRTA—=FZ niZBIFBT7=—7 Ly NEH
Z, ThTh, WX(s),WY(s) £35&, WSC TH5 R2(s) RRDESI2EZBNS :

Ro(s) =| S(WX¥(s)/s) P {S( Wi (s) 1P /) - S W (s) I” /9)}

ZZT, WX (s) = WE(s) WY (s)* BHEEY=—7 Ly FE#H, S IZEELEETHY,
ARG —=v e IRT A= Z BT 2B Sscate & FFRIXT A —Z IZBT 5 FABAY Spime D
MAEBMTEREIND

S(Wn(S)) = Sscale(Stime(Wn(S)))
Stime(Wn(S)) Is - (Wn(s) ‘G eXp(_t2/282)) Is
Sscale(Wn(S)) ls = (Wn(s) : CZH(OGS)) 'S

ZIT, AR, o & o IRBLERTHS. ZOERICL->THEDLSE WSC
0251 ETOMEL S,

TODRERFNDOBICEBIT B RIEEEDWSC BB, 250/ 4 A0 iz k-
TERD. ARRTIE, ZOBMEE LTS8 ZERAZLET S, T, HEL OBk
BRIZHONDHFRE ) A XN I ROECEREFANTHISEF ML TE LI L2 EEL,
Grinsted et al. (2004) BELTHNVBEICL DI Ial—ary TRHELEASKHED
FHERERICESVTRAL LD THD. #5652 Morlet 7V =—7 Ly MZ2WT EROZ
B L DBEBIL Y = —T Ly NEBE FRITIT-=R/ETIE, WSC D95 % (SHEK%EL,
WETNDR T —)L » RT A —FEOHFIZENTS, FF08 LU LETHDZ EBHEL M
INTWND.

4 ZREFHBIEYII—TLy rOEH  BXREIDBEHEHEBEETIL
ICHETERECREDE

HASIBIZMN SO 7 v — h MRS T 2 BEFINAIE L, FEEICHIT SRR AL <,
EAGE VA A NERPIEVERIRICE > TRESE(LLTWS. 2070, Mo+
A REBNFEC Lo THMICRET 2546, AQERICK T 2 B85 % EOFHIC
EETILERDD.
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1: Marine gravity difference field between a model obtained using marine gravity data
and an altimetry-derived model shown in the left panel, and gravity correction model in
the right panel, both from Kuroishi and Keller (2005). Units for the scale above the image
are mGal.
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Tidal Height (01:Aburatsubo)
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¥ 2: Time series of tidal heights at Aburatsubo for the period 1978-2008 after remov-
ing ocean tides and oceanic response to atmospheric pressure change estimated using
BAYTAP — G (taken from Kuroishi, 2012).

T, BEHAFRRE BB 2 ZERED 1 BHMMRERS1 200 THY, ABIC (Akaike’s
Bayesian Information Criterion; Akaike, 1980) IZE 3%, HWWE L L lag > & DRIEIGE
AWEETSH BAYTAP — G (Tamura et al., 1991) ##HA LTSI ELT 2 545 % B
WHT. D&, BONEMTITONT, BRICERER Y 7 h 2R b T—koT ¥
BV =z—7 Ly b 7L —AKEEZRD, MBLEEBDO ADT=—7 Ly MR
TWSCEH#EHL, BERab—L Ui — LIRS ERETIZ LiCky, EiBlbsh
TRERIN 55 5.

HERIZISIT D 1978 4E 0 5 2008 LEDHRLIZOWT, BIW L RERE R RE LR %
B 22t 18288 L T2 2AKROEEN, —ETRVRETHEEICALN, #
KORATV v 7 BB THDEEZbND. BERICOVTHRBEOLEZITY, ZHODH
RINDET, FEIEITT WSC 2 ROTAERETOMAMEL & HICK 3ITRT. EFR
T=ZRNTIE, fEEN L, EELTEWVIE—L o —2R L TWAIED, KA
RAT—MIBWTHEERIbt—L I —thoTN3., BBt —L Yy i —Box %
BT L5 L THERLENI, WEOBNIFRIIZR 4107, —HBOMBICI TTHA
REBPZENDN, 2L LTERNREREZRL, Z0OBOHBRENIL, BEBDE
LS NTZBIMRE RN LB L TNB 2 e BShoT-.

1997 FELIEIZ IV TIE, BIREORIMZFEAFIEIC L > T HODRBIE & L HM O F TES)
PEGHNCBRI SN TWD, ZORBLEHED &, ’4ITHBNBERLHAREIE, 1997
FELRRIZBN T, 20034EEHESELE LTRRIFEETOMBOBEL, 1JIF—EHED
WEAM ERENLRb LHFEENS.
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X 3: Wavelet squared coherency (bottom panel) and its phase difference (top panel)
between two time series of tidal heights at Aburatsubo and at Yokosuka for the period
1978-2008 (taken from Kuroishi, 2012). BAYT AP —G was applied in advance to the time
series for removing ocean tides and oceanic response to atmospheric pressure change. The
Morlet wavelet is used in the analysis. Horizontal axes are the elapsed day since January
1, 1978 with ticks at a one-year interval and corresponding Fourier periods in days are
given on the right vertical axes. Phase differences are given in degrees.

6 F&oH

Halo V= —7 Vv b fHE% L 2 FBEBILER - ExFEe VT, ZRanhE
HOBEESZ0BMET 2 FEERN Lz, TOFELREHAIC L 2 _BEOEN
WETADLORBREALHEICERL, TR ETNDOETNOREORTELRREORHIEE &
ZOSBENRERENT.

SEZ, Morlet 7V =—7 Ly b &L T 5 FEBLER - ExFErHVT—K
TRk (BR%) ZBRELMESCREL, BETIRROBRIIB T — L @i
TAHFRERREN L. FOFiEEy, BT A TOBEACERT S &, BKORT
U v 7 B EBRRSDIERLRAr =B Take—L v KB L LTERS L, &
RPRIBERINIELPA LN E ot BON-HRAMBO ETEHBREHFED L
BIF—EOWE LARETHDEILERL, TORESIEETNVFA Y —IZ L DHE



Aburatsubo tidal height corrected 1978-2008
T

orrected tidal height |+
11-day ave ged orrected height —h

Tidal height (m)

4: Time series of mean tidal heights at Aburatsubo for the period 1978-2008 smoothed
by removing the components coherent to those at Yokosuka, based on W.SC analysis
(taken from Kuroishi, 2012). Crosses are daily values and the solid curve is smoothed by
taking 11-days moving average of the daily values.

EEEL.

INOORRIL, FEERA Y = —7 Ly NER - BT FENS R TEE O RIEEES
B - i, —RITTRSRFID RTELIE B40BE & S OBRFIDa t — L o —fiT & 7
n%%wt:t~v/%mﬁ®\% MRECEDTHLZLERLTWNS. ZhbDF

WCETHEBROBEL L To0Z EnFFon5d. £9, AV bz LEEsbE T
data node = &} ’%ﬁé%’béiﬁif‘&pb JAFTENZ B R A r— VAR A TS Z &
WREETH D. EDT=DITIE, RFTRIRA T — U REHE T 5 FIHEORFEI L \E&iﬁ
5. DOEIZ, ﬂﬂﬂz%@ﬂ’mﬁﬁﬁ ZBWTIE, v=—7 Ly MBS E L TREDIRZE I
M‘H‘é%@?ﬁ‘i%ibb\ IR RSO N T AR EEEETE AL THD

, TIUCHEY T A EZERICLTIELTOLARY. Yo—T Ly %@Ffﬁéz L TITER
;ﬁ’CfoC< redundant 7 L' — A TH-oTHL+HTHEIDT, FHEAFZESFICBWOTEHRELT
W22 T E R LTW S,

BEE  KREERFOEBFE AT, BRI T A~BMT 2% TRV
PEELE. £z, —MOROEKICIX, GMT (Wessel and Smith, 1991) ZfHVE L
. TTIRRLTHEEZERLET.
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