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Tidal and Sediment Processes in Kojima Bay,

Okayama, Japan

Kenji Okubo'

Abstract: Tidal resonances among dominant components are detected by means of spectral

analyses of temperature records obtained in- and outside Kojima Bay, Okayama Prefecture. The

resonant modes are diurnal, semi-diurnal, and higher constituents with frequencies of N cycles per

day (N<6) and they are considered as longitudinal internal seiches or oscillation of the embayment

scale. Near the closed end of the bay, the uni- and bi-nodal modes of lateral internal seiches are

found to be dominant and the internal waves with periods of a few days are also noticed in the

lower layer. Bed material around seiching nodes is expected to be coarser and the fact is reported in

the reference. The finer sediment is moving with nutrients toward the mouth to the inland sea. The

longer retention in the sediment is one of the biggest issues in the coastal environment.
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Fig. 1 Spiral structure of the tidal current (July 1999, off Otabu Is., Hinase, Okayama, h = 11.8 m). The profile was

taken upward with a vertical spacing of 0.4 m from 0.6 m above the sea floor.
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Fig. 2 The logarithmic and the log+linear profiles of tidal currents (Okubo, 2003, 2012)
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Fig. 3 Temperature records (At = 10 min) at around the sandy bed near the mouth of the Yoshii River, and their

frequency spectra. The spectra were smoothed by taking the 5-points running average.
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Fig. 4 Temperature records (At = 10 min) at around the bed near the mouth of the Yoshii River in summer compared

with the reference area.
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Fig. 5 Temperature records (At = 1 hour) at around the sandy bed near the mouth of the Yoshii River, and their
frequency spectra averaged annually (Courtesy of Prefectural Research Institute for Fishery). The spectra were not

smoothed in the frequency domain and the summer plots are omitted.

36



he VR R BB 3503 2 Ml A L I R )

2
)
R
20
-4
o |
4~
© i |
[
Q.
E L
f—
14
12 z 4 4 4 4
: —02 —07 1.2 17 22 —33 —A44 —55
depth in meter below the tidal sea level
2012/4/14 2012/4/19 2012/4/24 2012/4/29 2012/5/4 2012/5/9 2012/5/14 2012/5/19
1.E+00 T
1.E-01 R S
1.E-02 ”~-v'{gﬂ_-77' s =—==—===c==::
1603 A —— A
1.E-04
1.E-05
1.E-06 - i
1.E-07 1
0.1 1 10 100
f(cpd)
Bl6 AUEHIERO 8 JEKIRZH) (At=107%)) EZFORIPHAIRART L.

Fig. 6 Temperature records in 8 layers (At = 10 min) at the closed end of Kojima Bay in early stage of the seasonal

stratification, and their frequency spectra as a vertical average by piling up the layers with an equal weight (0.125).
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Fig. 7 Temperature records (At = 10 min) in front of the flood gate of the Hyakken River as the distributary of the
Asahi River, and spatially averaged frequency spectra for each term.
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frequency spectrum.
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Fig. 9 Comparison among the spectra in- and outside Kojima Bay.
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Fig. 10 Longitudinal bathymetry and salinity section, and typical monthly profiles of salinity in Kojima Bay
(Courtesy of Prefectural Research Institute for Fishery).
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Fig. 11 Estimated Periods of the uni- and bi-nodal internal seiches depending on the partial
lengths of Kojima Bay.
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Amano et al. (2012).
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