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Spectrum of the annual tide S, and its side robe
aleng the southwest coast of the Kii Peninsula*

Shigehisa NAKAMURA**

Abstract: Amplitude spectrum of the annual tide Sq and its side robes along the southwest
coast of the Kii Peninsula is studied by using a Fast Fourier Transform method (briefly, FFT
method). At Hosono in Shirahama, a sharp peak of the spectrum is just corresponding to
the annual constituent S of the astronomical tides. At Susami, which is situated about 20
km southeast from Hosono, no significant peak is found for the peak of S; except a broad
side robe around the component corresponding to the peak of Sa. This may suggest that the
Kuroshio’s variation is significantly effective at Susami rather than at Hosono. Variations
of ten year mean sea levels at Hosono and Susami are also shown as the zeroth component
of the spectra. Although the problem of what external factor is most effective for the long-
term variations would be detected in the near future.
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Fig. 1. Geographical situations of the tide
(S) along the south coast of Honshu, J

stations ‘‘Hosono’’ (H) and ‘‘Susami’’
apan, and a typical pattern of the

“Kuroshio” flow off the south of Kii Peninsula.

CM

Ssa
i }
i ‘
0 dLHLﬂthd!|nhuphﬂﬂuHﬂLJLthhJﬂuhﬂdv
0 20 4 60 N
1 L) T L R B v
IDY 5Y ZY ]y 5.M PERIUD l‘M

Fig. 2. Amplitude spectrum of monthly mean sea level at Hosono. The 256

data from January 1966 are utilized.
method for spectral analysis. Period
by “Y” for years.

Notation N is order of the FFT
is denoted by ‘“M” for months or
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Fig. 3. Patterns of amplitude spectrum at Hoso-
no. The 128 data of the monthly mean sea
level are utilized. Notations are same to those
in Fig. 2. Case A for the data from January
1966; Case B for the data from January 1967;
Case C for the data from January 1968; Case
D for the data from January 1969; Case E for
the data from January 1970; Case F for the
data from January 1971; Case G for the data
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Fig. 4. Patterns of amplitude spectrum at Susami.
The 128 data of the monthly mean sea level

from January 1972; Case H for the data from
January 1973; Case I for the data from January
1974; Case J for the data from January 1975;
Case K for the data from January 1976; Case
L for the data from January 1977.

are utilized. Notations are same to those in
Fig. 2. Case A for the data from January
1974; Case B for the data from January 1975;
Case C for the data from January 1976. Case
D for the data from January 1977.
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Fig. 5. Amplitude spectrum of daily mean sea level at Susami. The 1028 data from January
1983 are utilized. Notations are same to those in Fig. 2.



80 La mer 26, 1988

Table 1. Constituents of the astronomical tides for long periods.

Constituents Period (days) Remarks*
Sa 365.25 Annual elliptic tide of the 1st order to .Sp
Ssa 182.62 Semiannual declination tide to So
MSm 31.81 Monthly evection tide to Mo
Mm 27.55 Monthly elliptic tide of the 1st order to M,
MsSt 14.765 Semimonthly variation tide to Mo
Mi 13. 66 Semimonthly declination tide to Mo

* Partly referred to Tabelle 56 (p. 352) of DIETRICH (1957). In the table, M, and So are the constant

lunar and solar tides, respectively.
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Fig. 6. Timely variations of relative values cor-
responding to the zeroth component of ampli-
tude spectra at Hosono and Susami as variations
of a 10 years mean sea level (cf. Figs. 3 and 4).
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