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Numerical Simulation for the Advection Equation on the Sphere
by Semi-Lagrangian Method

Seong Y.Yoon

A Semi-Lagrangian method based on CIP(Cubic Interpolated Pseudoparticle)method is proposed and
it is applied to solve the two dimensional advection equation. Especially the attentions are given to settle
the pole problem and to enhance the accuracy in solving the advection equation on the spherical
coordinate system. In this algorithm, the CIP method is employed as the Semi-Lagrangian method and
extended to the spherical coordinate system. To enhance the accuracy of the solution, the spatial
discretization is made by CIP method. The mathematical formulation and numerical results are also
described. To verify the efficiency, accuracy and capability of proposed algorithm, two dimensional
rotating cosine bell problem and the frontogenesis problem are simulated by the present scheme. As
results, it is confirmed that the present scheme gives an accurate solution and settles the pole problem

in the advection equation on the sphere.
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Fig.7 The comparison result for the rotating
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Fig.11 The initial profile for the frontogenesis

Fig.14 Results of the frontogenesis at t=3.0

Fig.12 Results of the frontogenesis at t=1.0
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