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On the Simulation of El Nino/Southern Oscillation
with An Ocean - Atmospheric Coupled Model
PartII : A Further Examination of Coupled Model

Ming-Chin Wu Ching-Shung Chang

Department of Atmospheric Sciences, National Taiwan University

ABSTRACT

Chang and Wu(1997) developed a tropical ocean-atmospheric coupled model through combining
shallow water equations oceanic model and Gill (1980) type atmospheric model to simulate El Niiio
/Southern Oscillation. It is shown that this coupled model can simulate the evolution of two kind of typical
El Niiio well. This paper focus on the further examination of the coupled model.

At first, instead of 20°S~20°N, the northern and southern boundaries of the model are extended to
30°S~30°N. The results of simulations on this new version of the coupled model indicate that the front end
of Rossby waves propagate dispursive and recursive significantly back to the equator. Both intensifying
ocean to atmosphere heating efficiency or increasing atmosphere to ocean wind stress drag coefficiem
testifying enhanced large scale air-sea interaction . The results of the experiments show that the coupled
system moves faster and the perturbations are trapped closer to the equator. The results of enhance diabatic
heating experiments show that too strong diabatic heating causes instability. If the vertical temperature
advection were neglected in the model , the simulations show that perturbation moves slowly and the
oceanic Rossby type waves will not propagate recursively back to the equator. Oceanic vertical temperature

advection is critical to the sea surface temperature variations. Two parameterization schemes were designed
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to simulate this process . One is parameterized with mixing layer vertical velocity and temperature gradient .
The other one is parameterized with mixing layer depth. The simulations of the model with the former
scheme show that warm pool will generate new warm pool and cold pool, and whole feature propagates
eastward. The model with the later scheme, get similar results. However , the former scheme could be better.
In order to study the effect of the observed hemispheric asymnetric heating source to the ocean-atmospheric
system, warm sea surface anomalies were move 5 degree latitude northward. The results of simulations
indicate that the system form asymmetric structure at the early stage. However, it adjust to symmetric
structure at last. Applying easterly wind forcing on the eastern Pacific is designed to simulate the effect of
the trade wind background . The results of the experiment indicate that the trade wind background field can
retard the ocean-atmospheric perturbation moving eastward. This process gives a stationary equilibrium
state . The ocean-atmospheric system response to a relaxation of trade wind is similar to that of westerly
wind burst. This implies that persistent trade wind maintains non-El Nino state. An experiment with
applying northerly wind forcing in the western Pacific is designed to simulate the cold surge of the East Asia
down to the tropics. The result of simulations indicate that northerly wind burst is similar to the westerly

wind burst. Both of them cause an 1972-73 type El Niio.
Furthermore, model ocean was modified to 2 }é layer . The results of simulations indicate that the

oceanic second baroclinic mode is related to the perturbation propagating speed and constrain the energy to

the equatorial area.

Key words : Model parameter, Initial field, 2 }é layer ocean model,



