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BAROTROPIC PRIMITIVE EQUATION MODEL BASED ON THE FINITE
ELEMENT METHOD

Chung-Yi Tseng Ling-Hua Pan Yung-An Lee

Department of Atmospheric Sciences National Taiwan University

Abstract

A barotropic primitive equation model hased on the finite element method is developed.
The Galerkin approximation is used to transform the barotropic primitive equation into the
finite element equation, which in turn is solved by the Gauss elimination, The Galerkin
approximation automatically satisfies the quadratic conservative laws possessed by the original
partial differential equation and thus achieves a more accurate integration of the primitive
barotropic equation. The model uses leapfrog time differencing with the Robert time filter,
At each time step the total mass and total available energy are calculated and it is found
that they remain constant during the three day integration period. The results indicate that

the nonlinear instability has been efficiently suppressed by the Galerkin technique.



