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

By Haruo HicucHi, Tetsuo YANAGI and Makoto KasHIwAI

Synopsis

The diffusion phenomena due to the tidal current are studied in a hydraulic model experi-
ment, for which the Mikawa Bay area is used as the prototype. The effect of density, wind and
waves are not considered.

A model of the Mikawa Bay, with horizontal and vertical scales of 1/2000 and 1/160 respective-
ly was constructed and a semidiurnal tide was provided for it.

The diffusion of dyed water discharged from continuous point sources was investigated by
concentration analysis.

The diffusivity calculated from the distribution of the dye concentration in the model, is
about 2.7 x 10° cm?/sec in the Mikawa Bay.
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Fig. 1 Bathygraphic chart of the Mikawa bay.

Table 1 Tidal constants in the prototype.
Constituent K, 0O, M, Se
Station H(m | K€ | Hm | K | H@m | K() | Hm) | K()

Katahama 0.246 191.9 0.183 167.4 0.634 176.2 0.304 207.1
Akabane 0.224 185.8 0.164 162.0 0.443 168.6 0.211 192.5
Maeshiba 0.224 190.2 0.153 174.7 0.579 188.8 0.264 213.1
Taketoyo 0.238 186.4 0.178 165.2 0.609 177.2 0.283 204.8
Miya 0.240 183.6 0.178 166.0 0.640 177.4 0.296 203.2
Gamagouri 0.260 185.3 0.190 166.9 0.620 177.3 0.280 204.7
Mikawako 0.232 194.0 0.181 165.0 0.635 180.6 0.303 205.9
Toba 0.226 189.1 0.174 167.1 0.534 177.8 0.245 205.1
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Fig. 2 Tidal range 2(M;+8S;), 2M,, 2(M;—S;) in the prototype and the model.
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Table 2 Hydraulic factors in the prototype and the model.
Scale Prototype Model

Distance 1/2,000 20 km 10m

Water depth 1/160 12m 7.5 cm

Tidal range 1/160 1.9m 1.19 cm

Tidal period 1/160 12h 25 m 4 m 40 sec

Current velocity 1/12.5 50 cm/sec 4.0 cm/fsec

Discharge 1/4x 10° (= gs?;ﬁg/c day) 1.0 cm?fsec
Diffusion coefficient 1/2.5 % 10% 10¢ cm?[sec 0.4 cm?/sec
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Fig. 4 Model of the Mikawa bay.
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Fig. 7 Sections of the Mikawa bay.
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