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Computational Methods of Associated Legendre Functions of High Order and Degree
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Spherical harmonics are used in geophysics and in other disciplines in science that deal with phenomena on the
spherical surface. In meteorology, spherical harmonics are used to expand the prognostic variables of the atmosphere
to compute the dynamical process in an atmospheric general circulation model or to analyze the energy spectrum.
Spherical harmonics are composed of Fourier series and associated Legendre functions. Recent increase in
computing power allows us to use a large truncation wave number to achieve a horizontally high resolution.
However, the values of associated Legendre functions of high order and degree cannot be computed accurately in

double precision using the traditionally-used three-point recurrence. The present study compares two alternative

methods to overcome the difficulty in terms of accuracy and of speed.
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