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ABSTRACT

A non-hydrostatic, fully compressible mesoscale atmospheric convection (MAC) model was developed to
study heavy precipitation induced by the complex topography over southwestern Taiwan. The model include
explicit representation of the microphysical processes with cloud; rain, ice, snow, and graupel, as well as the
computation of the solar and infrared radiation. The unigue feature of this model from other models is the
adaptation of a third order advective scheme designed by Arakawa and .his students (Takacs 1985, Hsu and
Arakawa 1990). This scheme peserves the peak values well and produces no phase error and little computa-
tional oscillations. The steep and complex topography over our area of interest is the major factor in gener-
ating these computational oscillations. If they are not deailt with properly, these osciltations may either gener-
ate false couds or cause computational instability., In several different tests of the MAC model, these oscilla-
tions are minimal and they require little or no smoother to run. The ability of this scheme is demonstrated
in a simulation of a thermal using a two-dimensional dry version of the model without applying any smooth-
ing. The prominent f{eatures of the thermal are well simulate there is no undersirable oscillation near the
thermal. The same model was used to simulate a mountain wave. and many intricate features of the moun-

tain waves are simulated without using any smoothing and without producing any ill effect.

The complete two-dimensional MAC model, including the microphysical processes and radiation, is used
to study the effect of a complex topography in producing heavy precipitation in southwesten Taiwan. This
case of the heavy precipitation was produced by the rainband of the decaying typhoon Agnes, which passed
the east coast of Taiwan three days before. The predominant wind for this period of time is from south-
west in the lower levels and from northeast in the upper levels. The simulation clearly shows the formatio-n
of a storm over the mountain area and subsequent propagation of the storm to the southwestern plain. The
propagation of the storm is caused by the continuous generation of new cloud cells at the western edge of
the storm. These cloud cells, once generated, actually propagate toward the east. The westward propaga-
tion of the storm combined with the eastward propagation of cells caused heavy precipitation and flood over
the southwestern plain. The observation does show that the heavy precipitation was produced in the plains

that day as well as over the mountain slope.
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