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ABSTRACT

El Nino /Southern Oscillation (ENSO) is known up to now as the most significant phenomena which
affect the climate of atmosphere-ocean system. In this paper , a coupled model based on a shallow water
equations of oceanic model and an atmospheric model of Gill(1980) is applied to simulate ENSO. In this
model , ocean drives the atmosphere by differential surface heating which is parameterized by sea surface
temperature (SST) , while the atmosphere drifts the ocean current by the friction in the Ekman layer. The
ocean-atmospheric coupled model is linked to form a complete closed system through the momentum and

energy transfer among the ocean and atmosphere.

In the model , both vertical temperature advection and thermocline depth are considered in coupling the

SST variation caused by oceanic upwelling.

The main frame of the coupled model in the atmosphere is a single layer model, while those in the
ocean include mixing and Ekman layers as an ] }{ layer model.

In the developing this coupled model, the various characteristics of the ocean and atmosphere have been
tested separately. In the ocean model an absorbed sponge boundary condition in the north and south
boundaries , and a reflection boundary condition in the east and west boundaries are adapted to fit the real

ocean situation .

If a warm surface water anomaly is applied on the Central Pacific, the coupled system shows that warm
anomaly will move to the east gradually and cause an extraordinary warming in the Eastern Pacific . These

situations are like those in the 1982/83 El Nino.

When a westerly wind burst is applied to the coupled model, the results show that warm anomaly
appears fast in the Eastern Pacific and propagates westward to the Central Pacific by the Rossby Wave form.
These situations are like those in the 1972/73 El Nino.

Key words: Ocean-atmospheric coupled model, 1972/73 El Nino, 1982/83 El Nino



