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BY USING A GLOBAL 2-D TRANSPORT MODEL

Ben Jong-Dao Jou Shiu-Ming Deng

Department of Atmospheric Sciences,
National Taiwan Univernity

(manuscript received 11 September 1987, in final form 29 September 1987)

ABSTRACT

A 2-D transport model was constructed based on the Transformed Eulerian-Mean (TEM) mass continuity equation.
The advantage of using TEM continuity equation, on the one hand, can avoid unnecessary numerical in accuracy due
to large cancellation between the wave and the mean circulation transports under traditional Eulerian-mean formulation:
on the other hand, the mean circulation described by TEM system represents the true air particle trajectory on
a meridional plane under certain restricted conditions. Furthermore, the net eddy transport effect can be described
by a single term (pcosy)? 6 (p cosw_l-:), where _l-: consists of the correlations of eddy displacement vectors and can be
parameterized by flux-gradient relationship.

Some preliminary results by using an Ozone-like tracer distribution as initial condition were discussed. It is
shown that the eddy diffusion process was to diminish the initial space gradient of the tracer. In the area of low eddy
diffusivity, however, large gradient could be formed after long time integration. This is especially true over the lower
stratosphere area.

The advective processes of the mean circulation had no apparent effect in demolishing the initial tracer gradient.
However, unexpected strong damping was found over the absolute maximum value area. This is possible due to the
strong damping effect of the upstream difference scheme.

The combination effect of these two transport processes still results in some degree of cancellation. Nevertheless,
the magnitudes are comparable. After 360 days integration, the diffusive process dominates the net transport. It is

possible that the eddy diffusion has a faster rate than other similar studies.

Key words: Long-Lived tracer, 2-D transport model, diabatic mean circulation



