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ABSTRACT

This paper discusses the influences of boundary layer parameters and synoptic patterns on the air quality of
the Great Taipei area or the daily average concentration of PM10 (suspended particulate matter with diameter
less than 10 micrometers). Focus is placed on the analysis of the meteorological conditions associated with the
air pollution episode. Results show that near- surface inversion and light wind are two most important factors
leading to the local air pollution event. However, the influences of the inversion height on the air quality is more
on the qualitative sense. The value of negative correlation coefficient between the inversion height and the daily
average PM10 concentration is generally less than 0.5 and varies with season. The influence of rainfall on the dai-
ly average PM10 concentration also varies with season and precipitation type. But, the washout effect of rainfall
generally increases as the daily rainfall period becomes longer.

The seasonal variations of PM10 concentration in the Great Taipei area are controlled primarily by the mon-
soon circulation (and Taiwan topography). The PMI10 concentration is higher during the summer southwest mon-
soon season and lower during the winter northeast monsoon season. However, the changes in the daily average
PM10 concentration are controlled by the moving synoptic systems. The air quality is generally poor when the
synoptic systems are moving slowly with weak pressure gradient and southerly over Taiwan area. The air pollu-
tion condition will become more severe if the ridge is across Taiwan area and causes the inversion to occur. In
our analysis, we classify all synoptic conditions, which are associated with the air pollution episodes in the Great
Taipei area, into four synoptic patterns in winter and summer, individually. The PM10 concentration associated
with these eight synoptic patterns are also summarized and discussed. Results show that the threat score of these
eight synoptic patterns in predicting the air pollution event reaches 0.8 (0.7 in winter). These results suggest that
the prediction of the pollution synoptic patterns using numerical weather prediction charts is helpful to the daily

operation of air quality potential forecasts.

Key Words: Air Pollution episode, Boundary layer parameter, Synoptic pattern



