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Characteristics of Sea-land Breeze Circulation and
Its Influence on High Ozone Pollution
in Central Taiwan

C-C.Huang  W.-L.Cheng  K.-T.Kuo

Abstract

The region of central Taiwan is located in the western of Central Mountain and the eastern of
Taiwan Strait. Both subtropical and tropical climate influenced its climate. When summer comes,
sunlight caused the difference of temperature between sea and land. The difference of temperature
caused local circulation and dominates meteoric environment of central Taiwan under weak monsoon.
Sea-land breeze circulation is dominant. The purpose of this paper is to analyze the effect of the
sea-land breeze on ozone concentration in central Taiwan. The data of air-quality and meteoric
monitoring stations of EPA and Taichung power plant for 1997-1999 were collected and analyzed in
this study. The results showed that high concentrations of ozone occurred mainly under sea-land
breeze. The frequency of occurrence of high ozone episodes is 51.3% in central Taiwan in spring and
autumn.

For understanding the vertical structure of the boundary layer and distribution of pollutant, two

experiments has been performed in two different synoptic weather. The results showed that there were
three parts in the boundary layer of inland areain central Taiwan in sea-land breeze days. The
lower part was mixing layer and potential temperature reduced fast with altitude. There was aways an
inversion in the top of mixing layer. The mixing depth in summer was thicker than in autumn.
The middle part was entrainment zone of sea breeze and free atmospheric wind and potential
temperature reduced slowly with altitude. The depth of entrainment zone in summer was from the top
of mixing layer to 1200m and from the top of mixing layer to 700m in autumn. The higher part
was free atmosphere.  The higher ozone concentration was found in 200m or 250m in autumn, it meant
that ozone dispersion was limited by mixing layer. During summer sea-breeze days, the air quality
over Taichuang isfine, but during autumn the air quality is poor.

Keywords: Central Taiwan; Ozone; Sea-land breeze; Boundary layer.

" Department of Enviromental Sciences, Tunghai University, Taichung 407, TAIWAN.
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