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Fast Fourier Shallow-Water Equation Solvers in Latitude-Longitude Coordinates with Poles
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This study improves the Fourier transform on the sphere, initially developed by Spotz et al (1998). While offering

substantial computational advantages, the Fourier transform on the sphere encounters limitations at the poles in

latitude-longitude coordinates, including discontinuity of vector fields at the poles and diminished accuracy of zonal

derivatives. To address these challenges, we propose a novel formulation for accurately computing derivatives at the

pole and incorporate isotropic filters to mitigate noise in polar regions. Validation against standard tests for the

shallow water equation tests demonstrate that our model, utilizing the Fourier transform on the sphere, presents a

promising alternative to existing models based on the spherical transform.
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