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Variations of ambient ozone concentrations in Taiwan:
application of 1- and 8-hour standards in the examination of the

ozone pollution problem

Objectives: The primary objective of this study was to analyze the ozone pollution problem in
Taiwan by examining the hourly variations of the ambient ozone concentrations. In addition, compli-
ance tests were performed for various regions using 1-hour/120 ppb and 8-hour/80 ppb standards.
Methods: This study made use of hourly average ozone concentration data from 1994 through 1997
reported by Taiwan Environmental Protection Administration. Analyses of hourly variation patterns
of ozone concentrations were carried out for the following seven monitoring stations: Chung-Shan
and Shan-Min in two metropolitan centers, Shin-Dian in a downwind area of a metropolitan center,
Mei-Nung and Chao-Chou in rural areas downwind of a metropolitan center, Yang-Min in a national
park and Wan-Li in a remote area. To examine the patterns of hourly variations, the average values of
hourly average ozone concentrations for all days with high ozone concentrations in each season were
calculated for each area. Results: The results of analysis for days with high ozone concentrations
show that there were five types of hourly variation patterns including: metropolitan centers, down-
wind areas of a metropolitan center, rural areas downwind of a metropolitan center, national parks and
remote areas. For all types, the hourly average ozone concentration curves had a single peak appear-
ing between 12:00 and 16:00. The nocturnal ozone concentrations were considerably higher in the
national park (25-45 ppb) and the remote areas (10-25 ppb) than in the metropolitan centers (<10 ppb)
and rural areas downwind of a metropolitan center (10-20 ppb). The results of compliance tests show
that the number of days exceeding the 1-hour/ 120 ppb standard was higher than the number of days
exceeding the 8-hour/ 80 ppb standard in the Taipei basin, while the situations in other areas were the
opposite. This indicates that the hourly variations of ambient ozone concentrations in the Taipei basin
differed from those of other areas. Conclusions: The results suggest that the differences among
various patterns of hourly variations of ozone concentrations should be taken into consideration when
revising ozone air quality standards. (Chin J Public Health. (Taipei): 1999; 18(6): 423-431)

Key words: hourly variation, ozone concentrations, ozone air quality standards.
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