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A Barotropic—Baroclinic Mode—Splitting Algorithm in the Free
Surface Oceanic General Circulation Model

Zhang Ronghua
(LASG. Institute of Aimospheric Physics. Chinese Academy of Sciences, Beijing 100080)

Abstract

An oceanic general circulation model developed at the Institute of Atmospheric Physics (IAP
OGCM) is free from the rigid-lid upper boundary condition but free surface is incorporated so that the
model permits the explicit treatment of sea level as a prognostic variable. In order to reduce the comput-
er time, some stable and efficient time integration schemes have been developed. In this paper. a
Larotropic—baroclinic mode-splitting algorithm for such free surface OGCM is presented. It is shown
thal the computational efficiency can be increased several times by splitting the adjustment process fur-
ther into the barotropic mode associated with sea surface elevation and baroclinic ones with
inhomogencous distribution of sea water density, and by numerically integrating these barotropic and
baroclinic modes, respectively, with different time steps or different schemes. Experiment results are giv-
en 1o show ils practicality and to quantitatively compare the computational efficiency in time integra-
tion.

Key words: free surface OGCM: barotropic—baroclinic mode—splilting; numerical experiments.



