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STUDY ON THE TIDAL EXCHANGE TIA A SEMI-ENCLOSED SEA AREA

By Hirotake Imamoto and Kunio OHTOSHI

Synopsis

In genaral, tidal exchange of water in a semi-enclosed sea area is the result of
currents induced by wind and density and horizontal residual circulation associated
with the geometry of the basin. This paper describes the tidal exchange phenomena
governed by the horizontal mean circulation in the system.

Two approaches were used for analyzing the tidal exchange. One is a physical
experiment and the other is a numerical simulation based on the ADI method. It
was found that exchange of water between adjacent circulations was determined
mainly by the scale and velocity of circulations and the time during the streamlines
of the circulation were kept closing.
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(a) Case A
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{o) Case B
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(c) Case C

Fig.11. Movement of water parcels (Experiment I).
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(a) Case B

Fig.12. Movement of water parcels (Experiment II).
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Fig. 13. Schematic illustration of tidal exchange.
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Fig.14. Changes of spreading area of dye cloud.
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Fig.16. Tidal residual flow obtained by numerical simulation.
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Fig.17. Movement of marked particles (Case A).
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Table3. Tidal exchange ratio obtained by experiment and
numerical simulation

r T,
Case f
Simulation | Experiment | Simulation | Experiment
A 0.54 0.42 0.89 #1.0
B 0.70 0.73 0.93 =1.0

Fig.18. Movement of marked particles (Case B).
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