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HYDRAULIC MODEL EXPERIMENT ON THE TIDAL
CURRENT IN MATSUYAMA HARBOR

By Haruo Hicucui, Hidetaka Takeoka and Yoshio Kitacawa

Synopsis

The flow pattern of the tidal current and discharging process of river water affected by
it are studied in a hydraulic model experiment, for which the Matsuyama Harbor area is
used as the prototype.

A distored Froude model of Matsuyama Harbor, with horizontal and vertical scales of
1/1000 and 1/100 respectively, was constructed and a semidiurnal tide and tidal current
were provided for it.

Clockwise and counterclockwise circulations are formed in the harbor respectively in
the flood and the ebb off the harbor. And river water flows out of the harbor mainly in
the slack off the harbor. This is due to the shift and the enlargement of the circulation
in the slack and its destruction after the slack.
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Fig. 1. Bathymetric chart near Matsuyama Harbor.

Table 1. Tidal constant in the prototype. (Mitsuhama)

. amplitude phase lag
constituent
H (cm) K ©®
M. 99.3 267.9
S; 40.8 297.5
K; 31.0 209.5
O 22.7 187.0
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Fig. 2. Flow pattern in the flood (proto- Fig.3. Flow pattern in the ebb (proto-
type). type).

Table 2. Hydraulic factors in the prototype and the model.

Factor Scale Prototype Mode 1
Distance 1/1000 10 km 10m
Water Depth 1/100 10m 10cm
Tidal Range 17100 1.9m 1.99cm
Tidal Period 1/100 12h25m Tm27s
Velocity 1/10 50cm/s 5cm/s
Discharge 1/108 1m3/s 1cm¥/s
Diffusivity 1/10¢ 10%cm?/s 1 cm?/sec
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Fig. 4. Model of Matsuyama Harbor.
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Fig.8. Sketches of the pattern of dyed water.
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Fig. 10. Time change of the flow pattern Fig. 11. Time change of the flow pattern
on the section of the mouth of on the section of the mouth of
the harbor (2m layer). the harbor (10m layer).
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Fig. 12. Time change of the flux of river
water through the mouth of the
harbor.
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Fig. 13. Time change of the flow pattern in and near the harbor.
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Fig. 14. Time change of the flow pattern in and near the harbor.
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