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The Longitudinal Dispersion Coefficient (the One-dimensional
Diffusion Coefficient) in Tidal Basins

— the case of the Seto Inland Sea ; significance of matter dispersion
due to oscillatory currents —

Hidekazu Yasuda

It was reported in 1970 that the one-dimensional diffusion coefficient (corresponding to the longitudinal
dispersion coefficient) of the Seto Inland Sea was 107cm?/s through the analysis of the annually averaged
salt budget. Although the coefficient is approximately equivalent to one or a few years of mean residence
time of the sea water in the Seto Inland Sea, it is considered to be different from the sea water’s own
budget, representative of mass transport in the sea water because the salt balance might be much influ-
enced by the density current at the flood season. Since the Seto Inland Sea is a kind of tidal basins, the
dispersion coefficient ought to be explained as the dispersion coefficient due to the tidal oscillatory cur-
rent. Such dispersion coefficient has been being neglected since the report by Holly et al. (1970) where it
was rather small in the actual basin. In spite of their report, this study has focused on the tidal oscilla-
tory current as a current inducing effective longitudinal dispersion in tidal basins and analyzed the disper-
sion process taking account of the new idea that the residual eirculation played a role of the lateral mixing
instead of the horizontal diffusivity. The longitudinal dispersion coefficient obtained from the present new
idea can explain the dye diffusion process in the tidally hydraulic scale model of the Seto Inland Sea, the
dispersion coefficient of which is less than 1 /10 of 107cm?/s, though the usual idea has not yet been able
to explain even such dispersion coefficient.

Key words : Longitudinal dispersion; Tidal basin; Tidal mixing; Estuarine dynamics; Environmental fluid
mechanics; The Seto Inland Sea
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Fig. 1. Lateral profile of the amplitude of oscillatory cur-
rents.
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Fig. 5. The variations of the longitudinal dispersion coefficient with the phase difference in the current with “WAISHIO”.
The figures (), (b), (¢) and (d) show the cases of Tr = 100, 20, 10 and 2, respectively.
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Fig. 6 . The longitudinal dispersion coefficients at each station in the
hydraulic scale model of the Seto Inland Sea.
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