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Abstract

The overall air quality is significantly improving globally, while episodic events still frequently occur,
especially during winter and spring. Compared to the point pollution in a single station, the air pollution
over large areas (e.g., city scale) is of most public concerns. Many large cities, including Hong Kong have
built general monitoring stations down to street level to continuously measure criteria air pollutant. While
they fail to provide comprehensive measurements and detailed information of air pollutants. This study
was undertaken to determine how representative are the comprehensive hourly measurements of PM;s
at an air quality supersite in Hong Kong for city-scale air quality. From November 2020 to May 2021, a
total of 37 episodes occurred across 15 general stations in Hong Kong air quality monitoring network
covering different location types, causing infrequent exposure to high PM,s concentrations (> 25 pg m3).
Similar temporal variations and good correlations were observed between supersite and general stations
for PM,s and its trace elements during most episodes, indicating the air pollutions are almost
homogeneous across a small city like Hong Kong, either temporarily or geographically. Changes in
meteorological conditions and pollutant emissions played important roles in the variation of city-scale
episodes. Hourly molecular and elemental tracers-based source apportionment by positive matrix
factorization at the air quality supersite resolved ten common and one unique sources in winter and spring,
respectively. Secondary sources contributed to >50% of total PM,.s, with sulfate-rich and nitrate-rich as
dominant factors. Elevated secondary organic aerosol contributions were observed under high Os;
conditions in Hong Kong. This study has shown by example the comprehensive hourly measurements and
source apportionment at supersite could serve as an indication for understanding city-scale haze episodes.
The findings could further provide scientific guidance for implementing target mitigation actions for other
similar locations at the city scale.
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