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Abstract

The ground-level ozone (0Os) pollution is gradually worsening in China and becomes one of the key
pollutants that restricts further improvement of air quality. Understanding the sources of volatile organic
compounds (VOCs), one of the key precursors of Os, is important in formulating the effective measures to
reduce VOC emission and mitigate Os pollution. Current VOC source apportionment (SA) by receptor
modeling has the following limitations: (1) mostly using data collected from a single or small number of
sites, lacking spatial coverage and representation, (2) using the same species pair for photochemical
adjustment on all factors, failing to accurately reflecting the aging differences between different sources,
and (3) a large discrepancy existing between receptor modeling and emission inventory SAs, often
misleading policy-makers when they formulate control strategies. In view of all above, we conducted a
grid sampling campaign by simultaneously collecting VOC samples at 40 sites across Guangdong-Hong
Kong-Macao Greater Bay Area (GBA) of China in 2021-2023, and performed PMF SA on this
spatiotemporally-resolved VOC speciation dataset. Nine factors were identified, with solvent use, gasoline
vehicle exhaust, and diesel vehicle and ship emissions the top three anthropogenic sources and
accounting for 20%, 15%, and 14% of total VOCs, respectively. Pollution hotspots of solvent use were
located in Guangzhou and Foshan, whereas the impact of diesel vehicles and ship emissions was much
greater in Dongguan as a result of developed industrial freight activities. Photochemical adjustment has
greatly increased the contribution of biogenic VOCs, and its hotspots are consistent with the vegetation
coverage. By reconciliating four major factors including emission source classification, temporal resolution,
spatial resolution, and missing species, the discrepancy in SAs between receptor modeling and emission
inventory is largely reduced. This study provides new insights to achieve a robust VOC SA result by merging
the analysis from different SA techniques.
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