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

By Haruo HicUCHI and Takashige SUGIMOTO

Synopsis

The diffusion phenomena due to the tidal current out of a harbor are studied in a
hydraulic model experiment, for which the Mizushima Harbor area is used as the prototype.
The effect of density, wind and waves are not considered.

A model of a part of Seto Inland Sea including Mizushima Harbor, with horizontal
and vertical scales of 1/2000 and 1/160 respectively, was constructed and a semidiurnal
tide was provided for it. The diffusion of dyed water discharged from both instantaneous
and continuous point sources was investigated by photographic method. The diffusion

phenomena with scale of 100 to 1000 m were well reproduced.
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Fig. 1 Bathymetric chart of the central part of Seto Inland Sea.

Table 1 Tidal constant in the prototype

—

- Constituent M, S K, (o1

Station — H(m)| R () |H(m)| k() (H{m)| ) |H(m)| k()
Uno 67 323 21 348 31 231 23 207
Nabeshima 89 333 31 5 M 239 24 211
Shimotsui 88 329 32 359 33 239 22 214
Mizushima 99 328 35 359 33 236 23 210
Awashima 108 333 41 9 33 240 24 216
Tomotsu 108 327 42 6 36 236 25 208
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Fig. 2 Tidal range, 2(M,-S,), and phase angle of M, constituent in the
prototype and the model.
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Fig. 3 (a) Flow pattern in the ebb, numeral means velocity in cm/see (prototype).
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Fig. 3 () Flow pattern in the flood, numeral means velocity in cm/sec (prototype).
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Fig. 4 Tidal locus (prototype).
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Table 2 Hydraulic factors in the prototype and the model

factors Scale i Prototype Model
Distance 1/2000 20 km 10m
Water depth 1/160 12m 7.5cm
Tidal range 1/160 2.7m 1.69 cm
Tidal period 1/160 12h 25m 4m 40 sec
Current velocity 1/12.5 100 cm/sec 8.0 cm/sec
Discharge 1/4x108 4 m3/sec 1.0 cm3/sec
Diffusion coefficient 1/2.5x10* 10* cm?/sec 0.4 cm?/sec
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Photo. 1 Model of a part of Seto Inland Sea including Mizushima Harbor.
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Fig. 7 (@) Flow pattern in the ebb numeral means velocity in cm/sec (model).
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Fig. 7 (b) Flow pattern in the flood, numeral means velocity in cm/sec (model).
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Fig. 8 Tidal locus (model).
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