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Abstract

The characteristics of volatile organic compounds (VOCs) over the South China Sea (SCS) are complicated
and remain obscure. In this study, field measurements were conducted in a marine site (Da Wan Shan
Island, DWS) from October to November 2021 with proton-transfer-reaction time-of-flight mass
spectrometry (PTR-TOF-MS). VOC data coupled with the photochemical-age-based parameterization
method and receptor model were applied to discuss the characteristics, photochemical processes, and
the source of ambient VOCs in different air masses over SCS in winter 2021. The mean mixing ratio of
VOCs was 8.2 + 5.3 ppbv, with oxygenated VOCs (OVOCs) accounting for the majority (78.4%) of the
measured species. Seven O3 pollution days (> 80 ppbv, 33% of the days) were observed at DWS when the
air masses originated from inland PRD but were not found in PRD, indicating DWS suffered O3 pollution
during winter. Photochemical-age-based parameterization method confirmed higher photochemical
oxidation of VOCs during the inland PRD air masses. However, OH reactivities and the ozone formation
potential (OFP) were much lower than those in inland PRD regions. Therefore, higher O3 over SCS may be
attributed to the higher photochemical oxidation of VOCs during the transport of inland PRD air masses.
Through PMF analysis, six sources were identified. Secondary formation and daytime mixed sources
contributed significantly to the PRD air mass, while the regional transport from offshore played an
important role in the marine air mass. In addition, the emission ratio (ERs) of VOCs in the inland PRD air
mass was similar to that of urban areas in the PRD, which adversely affected air quality outside the PRE.
These findings highlight that outflowed plumes of the PRD may have more active photochemistry and
affect air quality in the SCS.
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