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Application Studies of a Regional Air Dispersion
Numerical Model

Ching-Yuang Huang Kung-Cheng Lee

Department of Atmospheric Sciences, National Central University

ABSTRACT

A mesoscale air dispersion numerical model was developed in this study to investigate
regional transport and dispersion problems of air pollutants in complex terrain. Taiwan Strait is
a narrow oceanic region with the high and steep Central Mountain Range (CMR) in Taiwan to
the east and the mountain topography in southeastern China to the west. It is important to study
for the transport and dispersion processes of the air pollutants on both sides of the strait under

complex flow patterns.

The modeling results show that the low-level prevailing flow is subject to splitting due to
the blocking effects of the CMR and tends to induce lee vortices if the angle between the
prevailing wind and the CMR is somewhat larger (e.g., easterly, southeasterly and
southwesterly). Under the complex topographically-induced flow, the air pollutants of three
Taiwan metropolitan cities, Taipei, Taichung and Kuoshiang, are likely to generate remarkable
pollution potential over the mountain leeside or downstream regions. In general, the low-level

prevailing wind is significantly constrained by the channel orientation and is accelerated by the
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channeling effect. Hence, the air pollutants on both sides do not tend to move straight over the
strait. However, the air pollutants over the Mainland can quickly advect to Taiwan if transferred
to the upper westerly and may be transported downward to the lower levels by the CMR
downslope wind. The dispersion model also computes the pathways of particles advected by the
mean wind, i.e., Lagrangian trajectory. Similarly, the low-level particles do not tend to drift
over the strait in cases of prevailing winds in the winter and summer. This study also
investigates the distribution patterns of numerous particles (as single point source) as affected
by the subgrid random walk motions. The simulation results exhibit local asymmetric
dispersions of poliutant concentration. However, the gross movement of most particles remains

to follow the Lagrangian trajectory of mean wind.

Key words: Mesoscale, Air dispersion model, Random walk.



