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Fluid simulation on Spherical coordinate system by using Overset grid
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We develop a numerical scheme of fluid dynamics on spherical coordinate system suitable for meteorological and
ocean simulation of the global model. In order to keep higher-order accuracy, Interpolated Differential Operator
(IDO) scheme with Hermite interpolation is used. Introduction of the overset grid method avoids the problems
appearing at the pole, where the singular point exists and the mesh concentrates. The overset grid requires
communications with high accurate interpolation at the boundary between grid systems. We estimate the case I,
II and V of Williamson’s benchmark tests, and obtain quite good results.
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Fig. 1: Schematic view of the overset grid. The grid-
points of the neighborhood of a pole in the original
coordinate system are substituted with the equatorial

gridpoints in the auxiliary coordinate system.
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Fig. 2: Tlustration of the boundary interpolation.
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Fig. 3: Mapping of the spherical coordinate system into

the cartesian coordinate system
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Fig. 4: The cross section of the profile(grid number
180 x 135) in # = 0 in the Case I. (a)lst-order upwind
scheme, (b)3rd-order upwind scheme,(c¢)IDO scheme.
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