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Water pollution in a semi—enclosed sea area such as a bay due to stagnancy of water
has been a serious water environmental problem. Recently, some kinds of new methods to
activate the tidal exchange between an inner bay and an outer sea area by control of a tidal
residual current have been proposed. However, these methods have several problems, that is,
I). deterioration in a natural view due to building of huge structures, II). increase of risk of
navigation in case of a submerged structure, I). limition of sea area where a tidal current
can be controlled and IV). difficulty in removing those structures in case of occurrence of an
unexpected impact on water environment.

In this paper, a new method is proposed, which can solve all the above problems, to
purify water quality in a semi~enclosed bay by creation and control of a pattern of a tidal
residual current. The tidal residual current is controlled by unsymmetric structures, which
change the properties of resistance according to the direction of flow, arranged on the sea
bottom. In this study, several numerical and hydraulic experiments of tidal current and
particle~tracking for various arrangements of bottom roughness in a semi-enclosed model
bay were carried out. As a result of experiments, it becomes clear that it is possible to
generate a new tidal residual current and to activate a tidal exchange by only operation of
bottom roughness arrangement.
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Fig. 1 Creation and Control of Tidal Residual
Current by Bottom Roughness
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Fig. 2 Plane View of a Model Bay
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Table 1 The Values of Vi, Vs and Ex
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CASE V__ V. EX
(10°m’") (105 m?) (%)

0 1031 139 13.5
1 103.0 14.7 14.3
2 1034 19.1 18.5
3 1032 19.2 18.6
4 1032 26.1 25.3
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