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Identlficatmn of Ozone Formatlonf’Méchamsm Long- term Spa'tlo temporal Evolutlons

in PRD Based /on Two- dlmensmnal Mufual Verification/, 2 P
YANG Lei feng , XIE Dan ping' ™, YANG Jun® }-TAN Jlng lé ; LIU Li-jun', YUAN Zit bmg

(1. Sorth Chma Center of Eco logical Environmental Monitoring and Analysm (South Chma Sea Research Center of Ecological Envitenmental Monitoring and Evaluation ) ,
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South (ﬂlma Institute of Environmental Sciences, Ministry.of Ecol ogv and Envuomnent Guangzhou 510655, China; 2. School of Environment and Energy, South China
University of Technology, Guangzhou 510006, China)

Abstract: Ozone (0, ) pollution has become the primary pollutant in the atmospheric environment of major urban areas in China. Due to the highly nonlinear relationship
between O, and its precursors, the identification of the O, formation mechanism (OFM) is fundamental to emission restraining. An overview of previous related investigations
indicated that it is rather difficult to ideally recognize OFM long-term evolutions with conventional methods. In this study, based on the relationship between ambient
temperature and volatile organic compound activity (VOCR) and O, and NO, conventional observation data from 2006 to 2020 in the Pearl River Delta (PRD), OFM was
identified from the two dimensions of NO, and temperature. Then, OFM was verified to ensure accuracy. Afterward, O, concentration and OFM in different periods and
temperature levels were analyzed. The results showed that O concentration presented a trend of increasing, stablhzmg, decreasing, and increasing again with the increase in
NO, and temperature levels. Overall, NO_ -limited, transitional, and VOCR-limited corresponded to NO, in 0-35 pg=m >, 35-45 pg+m ~, and greater than 45 pg+m >,
and temperature ranged from higher than 30°C, 25-30°C, and lower than 25°C, respectively. VOCR increased with the increase in temperature during different time periods,
which promoted Oj to a higher level. O concentration in different time periods and temperature levels varied with precursor emission fluctuations in different OFM. On
average,, during 2006 to 2020, VOCR-limited and transitional were in the west and east of PRD, respectively, and OFM identified from NO, and temperature dimension were
consistent. The transitional tended toward the VOCR-limited in the west, and VOCR-limited in the east of PRD tended toward the NO, -limited with time. O, formation was
more related to NO_ as temperature increased, and it became more sensitive to NO_and VOCR at high and low temperatures, correspondingly.

Key words: ozone (0, ) ; ozone formation mechanism (OFM) ; volatile organic compounds activity (VOCR) ; long-term trend; spatial-temporal evolution
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