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Effects of anthropogenic emission reduction on ozone formation sensitivity in the Yangtze River Delta. TENG Yong-yuel, JIN
Su-ya', ZHENG Jia-le', ZHANG Pei!, YE Hao-ran!, AN Jing-yu’, TIAN Jun-jie>, HUANG Cheng®, JIANG Jian-hui"*" (1.School of
Ecological and Environmental Sciences, East China Normal University, Shanghai 200241, China; 2.Shanghai Academy of Environment
Sciences, Shanghai 200233, China; 3.Shanghai Environmental Monitoring Center, Shanghai 200235, China; 4.The Institute of
Eco-Chongming, East China Normal University, Shanghai 200241, China). China Environmental Science, 2025,45(7): 3564~3572
Abstract: This study investigated the spatiotemporal variations of ozone (O;) pollution and O; formation sensitivity in the Yangtze
River Delta (YRD) with the air quality model CAMx and an optimized photochemical indicator (PH,0,/PHNO;). The critical years
of emission reduction strategies (2013, 2017, 2020, and 2030) were selected to simulate and predict changes in ozone concentration
and formation sensitivity under different emission scenarios. The results revealed a north-south gradient in O3 concentrations, with
higher levels in northern areas and lower levels in southern areas. The ozone formation sensitivity regimes were divided by an
Angqing-Nanjing-Suzhou-Jiaxing line. The northern aeras of the line were governed by a VOCs-limited regime (occupying 43.3% of
the total area) and the southern areas were predominantly NO,-limited (45.3%), with transitional zones covering the remaining area.
Under fixed meteorological conditions, continuous reduction in anthropogenic emissions during 2013~2020led to a sustained decline
in the daily maximum 8-hour average (MDAS) O concentration, and a shift of the ozone formation regime from VOCs-limited to
NO,-limited. In 2030, O; levels in urban hotspots such as Shanghai are likely to increase, despite an overall reduction in regional Os
levels. The shift towards the NO,-limited region will continue, increasing by 30.2% from 2013 levels. Only specific cities along the
Yangtze River and areas with heavy traffic emissions will remain VOCs-limited. In summary, excluding the impact of climate
change, the emission mitigation strategies can effectively decrease the ozone levels in the YRD. Meanwhile it is still necessary to
coordinate the reduction rates of NO, and VOCs in VOCs-limited cities to prevent increases in Oj; levels.

Key words: ozone; air quality model; precursor emissions; ozone formation sensitivity; emission reduction policy
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Table 1 Total precursor emissions under different scenarios in different provinces
R AT : _NO, HHi(Te) : : AVOCs HHk(Te) :
ity WL L5 LR it WL VL5 L
met2017 em2013 0.28 0.87 1.58 1.05 0.47 1.42 2.11 0.91
met2017 em2017(base) 0.25 0.70 1.23 0.87 0.44 1.46 2.10 0.95
met2017 em2020 0.24 0.66 1.09 0.80 0.43 1.42 1.99 0.86
met2017 em2030 0.10 0.52 0.70 0.62 0.35 1.45 1.87 0.66
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Table 2 Statistical results of modeled and observed meteorological conditions and concentrations of major air pollutants in the YRD

KE Eiztua] MB" ME* RMSE® MFB(%) MFE(%) SEA R
at -0.1 0.8 1.4 0.1 0.3 MB<=+0.5K, ME<2K
atd R (>2m/s) 0.6 0.7 0.8 26.9 29.4 MB<+0.5m/s, RMSE<2m/s
fingEs -0.5 1.8 3.2 -4.3 115 MB<+ 1g/kg ME<2g/kg
NO, 1.7 8.1 10.7 2.7 20.3
S— SO, -6.4 7.6 8.7 -63.7 68.4
0; -45 9.0 113 -6.9 13.9 MFB< + 15%,MFE<=+30%
PM, 5 -6.1 11.1 14.4 -17.9 25.9 MFB< +30%,MFE<=+50%
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Fig.2 Comparison of modeled and observed concentrations at monitoring stations in the Yangtze River Delta
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Fig.3 Spatial distribution of surface ozone in the Yangtze River Delta in 2017 (base),and effects of different anthropogenic emission

scenarios on ozone concentrations
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