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EXPERIMENTAL STUDIES ON THE WATER EXCHANGE
IN SETO INLAND SEA (III)

By Haruo Hicucri, Hidetaka TAKEOKA, Yoshifumi KURODA
and Yoshio Kitacawa

Synopsis

Tidal exchange and dispersion in Seto Tnland Sea are studied with use of a hydraulic model,
of which the horizontal and vertical scales are 1/50000 and 1/500 respectively.

Dye was released throughout two tidal cycles. Time-concentration curves and age distribu-
tion curves for various locations were obtained. Steady state concentrations were determined
from these curves. The distribution of continuously released water was determined from these
steady state concentrations. The results were compared with salinity distributions in the proto-

type.
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Fig. 1 Schematic diagram of experimental facilities.

Table 1 Hydranlic factors.

Factor Scale Prototype Model
Distance 1/50000 100 km 2m
Water Depth 1/500 10m 2 cm
Tidal Range 1/500 Im 2 mm
Tidal Period 1/2236 12h25m 20.0 sec
Velocity 1/22.4 44.8 cm/sec 2 cmfsec
Horizontal Diffusivity Kx 1/11.2 x 10% 11.2 x 10* cm?[sec 0.1 cm?[sec
Vertical Diffusivity Kz 1/112 11.2 cm?[sec 0.1 cm?[sec
Discharge 1/55.9 x 107 55.9 m3[sec 0.1 ccfsec

© Sampling station
¥ Discharge point

Fig. 2 Distribution of sampling stations and discharge points in the model.
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Table 2 Discharge.

Discharge points A ‘ B ‘ C ‘ D E
Prototype (m?fsec) 318 302 235 101 352
Model (em®/sec) 0.57 0.54 0.42 0.18 0.63
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Fig. 3-a Time change of dye concentration Fig. 3-b Same as Fig. 3-a but for discharge
(discharge point C). point E.
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Table 3 Steady state concentrations.

Discharge points (X 102 pph)
Sampling stations Total
A B o] D E

1 5.8 5.9 7.2 18.9
2 14.2 9.2 18.7 2.8 44.9
3 19.7 39.8 40.3 7.3 107.1
4 27.1 32.0 35.1 12.4 106.7
5 46.1 23.3 29.5 14.9 113.8
6 14.5 12.8 7.7 36.1 21.1 92.2
7 2.1 2.4 11.2 32.2 47.9
8 8.1 31.5 39.6
9 35.6 35.6
10 68.9 68.9
11 20.7 20.7
12 10.9 10.9
13 4.8 4.8
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Fig. 4 Distribution of the proportion of
discharged water to unit volume.

ST

34
S

%o
33

32+

31

30+

T T 1T ITT T T T
13 121109 876 3 21
anto 576 4 ST

Fig. 5 Distribution of salinity in the model and
prototype.
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Fig. 6 Age distribution curves (discharge

point E).
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