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A FFT-based Solver for the Hydrodynamic Equations
in Spherical Geometry

KEITA HATTORI,t TAKAYUKI ISHIGURO,! RELI SUDA?
and MASAAKI SUGIHARAT

In meteorology, the spectral and finite difference methods are commonly used as the nu-
merical solutions of the hydrodynamic equations in spherical geometry. Nevertheless both
are not entirely satisfactory. In fact, the former, being highly accurate, is slow, whereas the
latter, being fast, is lowly accurate. To improve this situation, Fornberg has recently proposed
a fast and highly accurate method based on the FFT, which is called Fourier pseudospectral
method. In this report we examine the applicability of Fornberg’s. method to the shallow
water equations. We compare also the performance of three filters, Fornberg’s, Merrill’s, and

the new one, which are used for stabilizing the computation.
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