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Synopsis

This paper describes the characteristics of basic equations and finite difference equations con-
cernning with tidal currents and substance dispersion due to numerical simulations developed by
J.J. Leendertse, and treats the stability of solution and cycle time required for convergent solution
in application of the method to Osaka Bay. This paper estimates the effect of Coriolis force and
bottom friction to tidal currents, and the effect of dispersion coefficients on substance dispersion,
which are difficult fo investigate in model tests, The reproducibility of the simulation is also dis-
cussed in comparison with the results of model tests and field survey.

Numerical model is two-dimensional (depth-averaged). Dispersive matter is conservative. The
area concerned is limited to the geographical configuration of present state (1971). Efforts are made
to meet the input data of the simulation to those of model tests, as many as possible, such as tide,
river effluents, dispersive matter, sources of pollution, etc., on account of the comparison with model
tests,

The following items are clarified through the numerical investigation; i} time step is possible
to be greater than that of other type of model, i} cycle time required for the convergent selution
is comparatively small, iii) bottom friction is successfuliy represented as C=(1/n)hi/S, iv) Coriolis
force affects little effect on tidal currents, v) the variation of dispersion coefficients has a slight
effect on the concentration distribution, for the range of 10 to 10~*m?fsec, vi) the reproducibility of
tidal range, phase and currents are quite acceptable, comparing with the results of model tests and
field data, and vii) numerical configuration of dispersing cloud is similar to that of model tests,
but numerical dispersion generally tends to be promoted except along the long-axis of the bay in
its quantitative estimation.

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