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

By Haruo HicucHI, Tetsuo YANAGI and Makoto KASHIWAL

Synopsis

The diffusion phenomena due to the tidal current are studied in a hydraulic model. 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 respectively
was used and a semidiurnal tide was provided for it. The diffusion of dyed water discharged from
continuous point sources was investigated by dye concentration analysis.

The patterns of dye spreading are dominated by the residual current. The diffusivity calcu-
lated from the distribution of the dye concentration in the model, is about 2.7 x 105 cm?2[sec in
the Mikawa Bay. It has the same order as the dispersion coefficient of the tidal residual current
in the Mikawa Bay.
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Fig. 2. Mass transport and dye flux.
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Fig. 3. Diffusivity and dispersion coefficient.
Table 1 Diffusivity and dispersion coefficient
. 4 | 4428 oaxc | 44€ &K o D
Section 2 | %y 3/13 tc Ypocnd] % A model prototy;)e usCa model | prototype
cm 00'CINTJSEC | foo"CINT/SEC | oo €M | (1h2fsec | % 105 cmé/sec cm?2/sec | X 105 cm?/sec
‘ ‘
a 3340 102 1.56 | 17.4 5.95 1.49 71.3 4.10 1.03
b 4120 109 0.43 i 5.44 | 20.1 5.03 63.6 11.7 2.93
c 5740 98.2 0.68 | 19.4 5.10 1.28 21.4 1.10 0.28
d | 6020 4.5 | 0.27 | 831| 503 1.26 | —128 - -
e 5330 28.2 0.07 1.76 | 16.1 4.03 23.8 13.5 3.38
f 5880 18.6 0.05 1.49 | 12.5 3.13
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Fig. 4. Discharging points and sampling stations.

Table 2 List of experiments

Run No Date DiSChérging Tidal Range

point  [Rate cc/sec (Katahama) m
49 '72.10.18 | A 0.69 | 2.24
50 #1020 | ¢ | 025 | 2.49
51 #1023 . E 0.79 2.53
52 7 10.25 ‘ F 1.35 | 2.66
53 7 10.27 ‘ A 0.64 0.82
54 » 10,30 | E 0.80 0.82
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Fig. 5 Time change of dye concentration, dis-

charging point C, Spring tide.

W i

s‘vz) r;‘

i

i

Fig. 7 Time change of dye concentration, dis-

charging point #, Spring tide.
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Fig. 9 Time change of dye concentration,
discharging point £, Neap tide.

Fig. 6 Time change of dye concentration, dis-
charging point £, Spring tide.
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Fig. 8 Time change of dye concentration, dis-
charging point 4, Neap tide.
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Fig. 10 Horizontal distribution of dye concentration, Fig. 11 Horizontal distribution of dye concentration,
discharging point C, Spring tide. discharging point £, Spring tide.
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Fig. 12 Horizontal distribution of dye concentration, Fig. 13 Horizontal distribution of dye concentration,
discharging point #, Spring tide. discharging point 4, Neap tide.
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Fig. 14 Horizontal distribution of dye concentration,
discharging point £, Neap tide.
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Fig. 15 Dye concentration versus the area enclosed by contour line,

Spring tide (left) and Neap tide (right)
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Fig. 16 The contour lines corresponding to the flection point of C-S curve (Fig. 15)
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Fig. 17 Residual current with river discharge (model)
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Fiéﬁ 18 Residual current in the neap tide (model)
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