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A Fast Solution for Incompressible Navier-Stokes Equation on a Sphere
by Truncated Double Fourier Series

TAKAYUKI ISHIGURO,! KEITA HATTORI,* RELII SUDAt
and MASAAKI SUGIHARA!

The incompressible Navier-Stokes equation on a sphere is most fundumental and widely
used as a model equation in meteorology. In our previous work, applying the combination of
the Fornberg method and the Yee method to the equation, we showed that good results are
obtained for a simple test case. In this note we propose a fast and accurate solver, that is to
say, the sectral method based on the double Fourie series together with a new filter that is
for stabiling the computations. Throught the numerical experiment on the two-dimensional
decaying turbulence on a rotating sphere, we demonstrate that the proposed method is com-
parable to the spectral method base on spherical harmonics, which is regarded as a standard

numerical method.
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