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On the Balance of Energy in the Ocenic General Circulation

Huang Ruixin
{Department o f physical Oceanagraphy, Woods Hele Ocenaographic Institution, Woods Hole, MA 02543, USA)

Abstract The energy sources and sinks for the oceanic general circulation include tidal forces, sca
surface atmospheric pressure variations, wind stress, heating and cooling at the upper sutface, freshwat-
er flux, and geothermal heat flux. Since turbulence and waves in the oceans cannot possibly be resolved
even if we use the most powerful computer that may be available in the future, sub-grid scale
parameterization must be used. As a result, theories and numerical models of the oceanic general circu-
lation must be built on a theoretical framework that includes the parameterization of sub-grid scale
motions. Especially, these models require an “external” source of mechanical energy to support mixing
in the stratified oceans. Such “external” energy is, of course, not really external. In fact, this “external”
energy is the result of a cascade of energy from basin-scale to small scale. In a model whers the
sub-grid scale parameterization is specified this encrgy appears as external. Most impoertantly, the
amount of energy available for mixing controls the oceanic circulation. Thus, the conservation of energy
may be onc of the most important constraints for occanic general circulation models.
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