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The “Yin-Yang Grid”: A Chimera Grid for the Spherical Geometry

Rl B, HIERS X = b—Z & o 7 —, BIETTA IR XIEIFIRT, E-mail: kage@jamstec.go.jp
Akira Kageyama, The Earth Simulator Center, Showa-machi 3173-25, Kanazawa-ku, Yokohama

An overset grid or a Chimera grid is proposed for the spherical geometry. It is named “Yin-Yang Grid” since it reminds
us the Chinese philosophical symbol (or its three-dimensional version). The Yin-Yang grid is composed of two
component grids. They are identical in the shape and the coordinates. The component grid is just the low latitude
region of the usual spherical latitude-longitude grid. The grid spacing of the Yin-Yang grid is nearly uniform and it has
no coordinate singularity. The Yin-Yang grid is applied to geoscientific three-dimensional simulations including
geodynamo, mantle convection, atmosphere and ocean simulations.
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Fig. 1 Spherical (latitude-longitude) Grid
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Fig. 2 Reduced Grid. It is theoretically the same, but practically slower
than the latitude-longitude grid with an azimuthal low-pass filter.
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Fig.3 Overlapped region of a Chimera grid.
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Fig. 4 A Chimera grid on a sphere named “Yin-Yang Grid.”.
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Fig. 5 The component grid of the Yin-Yang is a part of the usual spherical
(latitude-longitude) grid.
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Fig.7 A variation of the Yin-Yang grid: Another Chimera grid on a
sphere that consists of three identical component grids.
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