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1. Hydraulic Model Experiments on Substance Diffusion
Due to Tidal Current in Tokyo Bay

Yasuo KANEKQ*
Takeshi HORIE™*
Kazuno MURAKAMIP***
Yutaka KEAMEYAMA***

Synopsis

This paper deals with the experimental investigation on the change of tidal currents and pollutant
diffusion in Tokyo Bay due to various projects such as longshore reclamations, new excavation of
fairways at the bay inlet, cross-bay bridge, etc., which would be constructed in the future.

Model basin is made with concrete to the scale of 12000 horizontally and 1/100 vertically, and
covers the whole bay {including estuarine regions of main rivers) and a part of the open sea. Tidial
currents are exerted by a pneumatic-type tide generator at an open boundary. Fluoresceine
(Rhodamine B) solution is continuously injected from main sources of water pollution along the coast.
Dispersion experiments are conducted with the assumption that a diffusing substance is dispersed
mainly by the actions of advection and turbulent horizontal diffusion of tidal currents.

From a series of experiments, the following points are found out; tidal currents have little
change due to longshore reclamations, and locally increase their velocites in a slight degree owing
to the regularization of flows due to the dredges in shallow water. The current velocity is increased
by about 10 to 20 percent more than that of existing current due to the excavation of fairways at
the bay inlet, The current velocities along causeways are also increased by 20 to 25 perceat more
than those of existing currents owing to the separation of waterways due to the construction of
cross-bay bridge, and are nearly the same as velocities at the bay inlet. The diffusion of the
solution is controled by the behaviors of tidal currents, and the mean flow during the tidal cycle.
The concentration distribution of the solution indicates high in the inner bay (such as Off-Tokyo
and Off-Yokohama), decreasing low at the open mouth, and corresponds well to the amount of
solution injected. The conceniration of the solution is increased in the region of Port of Tokyo,
whereas it is decreased in the region from the central bay to Off-Chiba Prefecture by the construc-
tion of cross-bay bridge, owing to the promotion of diffusion by the local increase of currents at
the causeways and by turbuleni eddies.

* Chief of the Marine Diffusion Laboratory, Marine Hydrodynamics Division
##= Chief of the Model Test Section, Hydraulic Engineering Division
*% Member of the Marine Diffusion Laboratery, Marine Hydrodynamics Division
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