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EXPERIMENTAL STUDIES ON THE TIDAL MIXING
IN SETO INLAND SEA (II)

By Takashige Sucimoro and Haruo HicucH1

Synopsis

The mechanism of the tidal mixing in Seto Inland Sea is studied with use of a small
hydraulic model, of which the horizontal and vertical scales are 1/100000 and 1/1000 respectively.

There are a few regions, where the tidal residual circulation is weak and horizontal diffusivity
is relatively small. Seto Inland Sea is divided into 3 or 4 areas by such regions.

The horizontal diffusivities, calculated from the distribution of the dye concentration in the
model, are about 5x 106 cm2/sec in the central part and 3 x 107 cm?/sec in the eastern or western
parts of Seto Inland Sea. The diffusivity calculated as the product of the diameter and velocity
of residual circulation is compared with these.
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Fig. 1 Schematic diagram of experimental facilities.
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Fig. 2 Amplitude and phase lag versus distance (semi-diurnal tide).
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Fig. 3 Tidal locus in the model in the westernpart (a), central part (b), and eastern part (c).
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Fig. 4 Distribution of tidal residual circulation (model).
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Fig. 5 a. Chlorinity in the surface layer in July, 1963.
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Fig. 5 b. Constant flow at 5m depth observed in 1928.
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Fig. 6 a,b Horizontal distribution of dye concentration, after 4
(a) and 4.5 years (b), discharged from Kii-Channel.
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Fig. 7 Distribution of sampling station and section used for averaging.
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Fig. 8 Sectional mean concentration of dye after 4 and 4.5 years versus distance.
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Table 1 Terms of the diflusion equation, and the horizonal diffusivity.

1) 2 3 M+2)/3) AK (cm/4
v S:A —aati dx | QIC—C) | —4 —";% K(cm?/sec) (em/see)
| Kill-Channél 142 % 107 6x 107 483 3.1x107|  4.5x1017
2 Osaka Bay 131 9 42.2 3.3 2.9
3 Harima Nada 110 13 39.6 3.1 2.8
4 Bisan St. 100 2 47.9 2.6 0.86
5 Hiuchi Nada(E) 93 59 233 0.65 0.32
6 Hiuchi Nada(W) 83 108 168 1.1 0.69
7 Geiyo St., Aki Nada 75 115 118 1.6 1.3
8 Tyo Nada(E) B 50 164 450 0.5 0.96
9 Iyo Nada(W) % 191 66.6 3.2 6.0
10 Bungo St. 11 196 406 3.4 1.7
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Table 2 Horizontal diffusivity obtained from the dye diffusion experiment and from
the tidal residual circulations.

Nea ] 2 3 4 1 5 | 6 | 7 8 9 10 | mean
O. ] i N
x107] x 107
Ke | 31| 33 ] 31| 26 | 065! 1.1 | 16 | 05 | 32 | 34 | 23
x 107

d | 38 | 60 | 4l 56 | 3.5 19

« | 08 | 06 | 08 0.2 | 05 0.2 0.5

K= BUL=2BL Tvooeveieoeeeeeieetee 3.1
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