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The Effect of Horizontal Transport on the Ozone Production in Taipei
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ABSTRACT

This paper continues the study by Liu (1992) and applies a numerical model to study the effect
of horizontal transport on the temporal and spatial distribution of surface ozone in Taipei. The
results show that the airflow along the north-south direction (Y-axis) have a significant effect on the
noontime maximum ozone level, whereas the airflow along the east-north direction (X-axis) have
a direct effect on the temporal variation of ozone. After including the transport effect into our
simplified model, we can simulate the observed phenomenon of a highest noontime ozone amount
at southern Taipei region and a lowest concentration at northern region. Meanwhile, the peak
ozone level along the vertical direction is at about 800m above the ground, which is quite similar to
what have been observed by the Central Weather Bureau at Panchiao. After sunset, there is some
accumulation of ozone above 50m height, just above the inversion layer formed by the radiative
cooling effect. The accumulated ozone can be transported downward to surface after sunrise when
the nighttime inversion layer breaks, and then enhance the production of ozone. In short, the current
model provides us an opportunity to analyze the effects of turbulence, transport, chemical reactions,
and initial ozone profile on the surface ozone accumulation. However, it can not resolve the vertical

structure formed by a pronounced land-sea breeze circulation.
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