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A three-dimensional numerical model with sigma
coordinates along the sea, and numerical simulations
of seawater flows in a open bay region using the model

Junji KUROYAMA*? Humio MITSUDERA™*
Kimiaki KUDO*®

Due to the effect of many factors, seawater flows into the coastal sea are complicated,
and especially the interaction with the ocean becomes very important for a coastal sea
with a wide open area. In this study, the open bay area is chosen as the objective, and the
effects of the ocean currents on seawater flows of the coastal sea are quantitatively under-
stood and predicted by numerical simulations. The purpose is contributing to the forecast
and prevention of various types of damage in the coastal sea. Using “the three-dimensional
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numerical model with sigma coordinates” suitable for the simulation on the flows in a sea

area with rather steep topography, we have constructed a numerical model of the seawater

flows in an open bay region.

As an interim report of the research, this paper describes the structure of a three-dimensional

numerical model with sigma coordinates and the results of numerical simulations on seasonal

characteristics of seawater flows in Sendai Bay, which is a representative of the open bay.

The spherical coordinates with grids in 2.5 min horizontally and sigma coordinates with

20 layers vertically are used in our numerical model.

As aresult by comparison between winter and summer, it was indicated that the seawater

flows into the bay was greatly affected by the inflows of Kuroshio and Oyashio, etc. to

the bay, as well as the seasonal winds. In addition, examinations will be carried out on the

interaction between the coastal sea and the ocean in future.

Key Words | Coastal sea, Seawater flow, Three dimensional model, Numerical simulation
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