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ON THE HYDRAULIC MODEL EXPERIMENT ON THE
DIFFUSION DUE TO THE TIDAL CURRENT (IV)

By Haruo HIGUCHI and Takashige SUGIMOTO

Synopsis
The similitude between the prototype and. the hydraulic model in the diffusion pheno-
mena due to the tidal current in broad and shallow estuaries or coaétal sea waters are
studied. The gravitational force and turbulent shear stress are taken as the external
forces, but the effect of density, wind and waves, which may influence the diffusion, are
not considered. Flow patterns and the diffusion coefficients with horizontal scale of
100 m to 10 km were well reproduced in the distorted Froude models.

The usefulness and some limits of the hydraulic model experiment were discussed.
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Tidal Range 2.7M
(Mizushima)

Fig. 1 (a) Flow pattern in the flood in Mizushima Nada, numeral
means velocity in ecm/sec (prototype).

Tidal Range 27M
{Mizushima)

Fig. 1 (b) Flow pattern in the flood in Mizushima Nada, numeral
means velocity in cm/sec (model).
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Fig. 2 (a) Flow pattern at high water in the Fig 2 (b) Flow pattern at high water in the

Omuta area, numeral means veloc- Omuta area, numeral means veloc-
ity in cm/sec (prototype). ity in cm/sec (model).
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Fig. 3 Locus of float near Kashima Harber, numeral means lapse
time, in hour, after floats were thrown.
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Fig. 4 Variation of velocity of tidal current in Mizushima Nada.
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Tidal Range 28™
{Mizushima)

Fig. 5 Locus of float in Mizushima Nada, 1: low water, II: flood,
II1: high water, IV: ebb (model).
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Fig. 6 Density o/or (prototype), dye concentration: (Co-C)/C
(model), and flushing number F along the extention
line of Chikugo River.
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Fig. 7 (a) Dispersion of floats after one tidal cycle thrown at the station

A L: low water, F: flood, H: high water, E: ebb (model).
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Fig. 7 (b) Dispersion of floats after one tidal cycle thrown at the station

B; L: low water, F: flood, H: high water, E: ebb (model).
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Fig27 (c¢) Dispersion of floats after one tidal cycle thrown at the sration
C; L: low water, F: flood, H: high water, E: ebb (model).
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Fig. 8 Movement of water mass near the Fig. 9 Chlorinity ¢/or (prototype) and dye
mouth of Takahashi River; I: low concentration (Co-C)/C (model) along
water, II: flood, III: high water, the center line of Takahashi River.

1V : ebb, (model).
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Fig. 12 Diffusivity K obtained from increasing area of floating
dye patch and from the dispersion of floats shown in
Fig. 7 versus scale in Mizushima Nada.
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