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ABSTRACT

The advantage of semi-Lagrangian advection scheme that permits larger time step is attractive for a
long time. For example, ECMWF has used the semi-Lagrangian scheme in their global spectral model.
Recently the semi-Lagrangian method is gradually extended to meso and small scale nonhydrostatic models.
The variations in meso and small scale meteorological fields are very complicated and often induce spurious
noises in the integration process. The noises make the solutions negative that must be positive physically.
They also contaminate the solution through nonlinear interactions and make the advected quantities non-

conservative, especially in meso and small scale cloud models.

The time step is constrained by stability condition when increased resolution is used in cloud models.
We probe the application of semi-Lagrangian advection scheme in meso and small scale modeling by two
convection problems. In a high resolution experiment, the monotone semi-Lagrangian method can conserve
physical quantities with appropriate Courant number and save the computing time. In the thermal bubble
experiment with strong gradient in thermal bubble boundary, the monotone semi-Lagrangian method

achieves better shape-preserving and stability.
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