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Interannual variations of coastal sea levels and
annual tides spectra neighbor Kuroshio flow

Shigehisa NAKAMURA*

Abstract : This work concerns the interannal variations of the sea levels on the coast fac-
ing an ocean. Interannual variations of the sea levels and of annual tides on the coast are
studied referring to amplitude spectra reduced after applying fast Fourier transform
(FFT) method. Special reference is that in an local area covering Kuroshio flow off the
south of the Honshu in the Japanese Islands, and in an specific area just as a part of seis-
mic and tectonic active zone. Specific pattern of the apmlitude spectra of the annual tides
at the local tide stations are analyzed and studied.
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Fig.1 Coastal configulation of the interested
area where notations of the tide station are
WK for Wakayama, SR for Shirahama, SS
for Susami, KS for Kushimoto and UR for
Uragami and D for distance from the coast to
the Kuroshio flow axis off Kushimoto.
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Fig.2. Amplitude spectra at tide stations as diagrams of the spectral amplitude component (4) and the
numeral order (V) of the spectral component (frequency f=N/M) in which the frequency band
of the annual component is noted by Sa, at Wakayama (M =256 during 1976 and 1997), and at
Shirahama, Susami, Kushimoto and Uragami (M =128 duruing 1988 and 1998).

EOVWTOMEFEChE TIRIERIKEL, ciczn
TRTELT I LRTERY, Thicd LT, EFEP
S DR VA OBEKMES > W TR FE T R
50 TWVW3, Maxivov (1970) (3, #B/KALDZEEH—
FLUEORVEBRS P, IEEBRS I T OFER
REFLLTW3B, Lameeck (1980) i, HiFRo [EELE
BB LABEFEOEH >V TBRRT VLB,
Hosoyama et al. (1976) (&, HIFROWBBEIW O 7 F I w
FYALODVTONFBREREZL, $HEHEZIHE
DOBIEIC >V T OIS & LTk Narto (1974) o F
BH 5,

HIKNEB ORIT DR 2FA S & & bic, 27 b
W OF LA NS ORIEIC I LB TBA LD,
Munk & OB ISV —7ThH 5 (f2& 213, Munk
and CARTWRIGHT, 1966),

LHL, EHBOEHERI>VWTRS T VEA SN

TWEh-t, FEHEOHBRY TR, W 2hoRER
BICo0T, EREA~I FVOEMEHvED 2~
MRy — v ORFOEFHIRS Bicd &5\ (f2& 2
iE, HRf, 1988 : Nakamura, 1997, 1998, 1999, 2000),
CarTwriGHT (1988) 13, AT#EIC X 280
FUTZDEHTIC>VWTHEL, FARBKS oV To
BRARRERE L TW 5B, ATHESEASATO 7 — ¥
BREMETWEd - », CartwricHT and ALCOCK
(1981) Iw&k » T, AVHELHEOBMESES L OCHBE
HEOEEOWRIFHE L TWVWS, ZDSEASATOD
b &, GEOSAT ik EOEEHMOBE £ D X5\
o ZDHE, 2000FERAEETOE T AEHREEIR 1
om CREZRIEH) &B-TWAEEbNEY, HES
EORBICh I 2MES OMHIHIRIC I, chbds
DILT— s DEREEMET B EDBETH B, T,
ANIERF - s OFHicd - T3, HEBL08 Fic



BHIFBOERE A~ 7 + v 41

Ao |WK128
CM} !.88 '76
105 | 85 /
L \ e
103} 83 .80
40 45  Eygq
| WK128 76 88
105t ., —1
o 85\/'
T
103} 80\,,__.../’83

o 2 Eg

Ao | SR128 /73
cml 88 /
3264 7 ]75
b Bé
324¢p 83, '=BO
N .
30 40  Egqy
| SR128 -\73
L \75
326} 8s5__ ..}'88
la \\’ >
324+ ./' .83
g=——"
0 2 Eg

Fig. 3. Mean sea level (A,) and energies related to the annual tides (Enu =A% and Es=A,?), at
Wakayama for the period of 1976 to 1988 and at Shirahama for the period of 1973 to 1988, where
the notations Ao, Ag Ay and Ay are for the zeroth, nineth, tenth and eleventh order of spectral

components in Fig. 2.
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