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Synopsis

When currents and water quality variations in a bay are evaluated or forecasted using a numerical
simulation model, it is necessary to assign model boundary conditions outside the bay. Previous re-
search has shown that changes in density conditions outside the bay can induce a significant change in
the water quality in the bay. To date, no quantitative evaluation of this effect has been performed yet.
In this research, the influence was modeled with water quality in the Ohfunato Bay, Japan which is one
of the typical enclosed bays. The temporal changes of the boundary condition were determined by
field measurements and were imposed on the numerical calculation.

A one-dimensional vertical model was used for the long-term calculation. Boundary conditions were
determined from field measurements. The influence was expressed in the model as a seawater ex-
change rate which is caused by tide and the density difference between inside and outside of the boundary.
For the determination of seawater exchange rates caused by the density difference, a non-hydrostatic
three dimension model {(CIP-LES-SF) was used. This model is able to express unsteady mixing at
density fronts and in plumes.

Special attention was paid to the evaluation of the change of dissolved oxygen in the bottom layer.
It became clear that the contribution of the sea water exchange by the density difference was large to
the formation and the disappearance time of anoxic water at the bottom layer in the bay. The exchange
rate is very large despite the rarity of these events occurrence. The exchange time by the density
intrusion from outside the bay is Ito 3 days compared to the exchange time by tide of about 60 days.

Key words: Ohfunato bay, outside bay, one-dimensional vertical model, non-hydrostatic three

dimension model, seawater exchange, rate of seawater exchange, anoxic water
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