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Table list

Table S1 Statistical metrics for comparison between the observed and simulated
monthly average meteorological variables and MDAS8 O3 in 2020. OBS is mean of
observation, SIM is mean of simulation, and Bias is mean bias between SIM and OBS. R,
NMB, NME and IOA refers to the correlation coefficient, normalized mean bias,
normalized mean error and index of agreement between SIM and OBS, respectively.

Table S2 Comparison of BVOCs estimates between this study and previous estimations
for 2020.

Figure list

Figure S1 The NOx and NMVOCs emissions in 2020 and 2060 for the surrounding
areas within the modelling domain but excluding Chinese mainland (SURR), Chinese
mainland (CHN), as well as the three regions. Data illustrated are obtained from MEIC
for 2020 and DPEC for 2060 within Chinese mainland, and SSP dataset for the rest.

Figure S2 Spatial distribution of the observation (circles) and simulation (shaded) of
monthly average MDAS O3 in 2020 across China.

Figure S3 The spatial distribution of BVOCs emissions of the 2020s and the difference
between the 2060s and 2020s.

Figure S4 The distribution of O3 seasons across China and the three regions, and the
top six months with the highest levels of Oz pollution are covered by darker color. Note
that there is discrepancy between simulation and observation in PRD for 2020s.
February and March are simulated as two of the six most polluted months, while the

observation indicates April and May.

Figure S5 The emission reduction rates for the two precursors during 2020 and 2060
over China and the three regions.

Figure S6 Simulation and projection of hourly O3 and O in the 2020s and 2060s over
China and the three regions.

Figure S7 Projected seasonal O3 exceedance over the east of China in the 2020s and

2060s, and the exceedance changes when the four factors at 2060s level.



46 Tables

47  Table S1 Statistical metrics for comparison between the observed and simulated
48  monthly average meteorological variables and MDAS8 O3 in 2020. OBS is mean of
49  observation, SIM is mean of simulation, and Bias is mean bias between SIM and OBS. R,
50 NMB, NME and IOA refers to the correlation coefficient, normalized mean bias,
51  normalized mean error and index of agreement between SIM and OBS, respectively.

Variables OBS SIM Bias R NMB NME I0A

T2 (°C) 13.21 1253 -0.69 096 —-520% 17.65% 0.98

WS (ms™) 2.60 4.02 1.41 051 5421% 60.04% 0.57

WD (°) 175.75 17478 —-097 0.51 —-0.55% 18.40% 0.72

RH (%) 65.25 66.17 092 0.78 1.41% 12.78% 0.88

MDAS s\Z;sr(r)Irll 57.45 8.11 811 0.71 14.12% 1633% 0.74

(O} Non-

(ppb) warm 38.67 4.21 421 032 1090% 2548% 0.49

season
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53  Table S2 Comparison of BVOCs estimates between this study and previous estimations.

Annual emission

Species Period (Tg) Reference
2020s 33.55 This study
2015-2019 29.28+0.91 Ma et al. (2021)
2015-2019 31.42+0.95 Ma et al. (2021)
Total BVOCs 20082018 54.60 Li et al. (2020)
2001-2016 34.27 Wang et al. (2021)
2017 23.54 Wau et al. (2020)
2020s 21.08 This study
2015-2019 13.88+0.57 Ma et al. (2021)
Isoprene 2015-2019 14.29+0.54 Ma et al. (2021)
2008-2018 29.30 Li et al. (2020)
20012016 15.94 Wang et al. (2021)
2017 13.30 Wau et al. (2020)
2020s 3.30 This study
Terpenes 2015-2019 5.28+0.12 Ma et al. (2021)
2015-2019 4.77+0.11 Ma et al. (2021)
2017 3.09 Wau et al. (2020)
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56  Figure S1 The NO, and NMVOCs emissions in 2020 and 2060 for the surrounding
57  areas within the modelling domain but excluding Chinese mainland (SURR), Chinese
58  mainland (CHN), as well as the three regions. Data illustrated are obtained from MEIC
59  for 2020 and DPEC for 2060 within Chinese mainland, and SSP dataset for the rest.
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Figure S2 Spatial distribution of the observation (circles) and simulation (shaded) of
monthly average MDAS O3 in 2020 across China.
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Figure S3 The spatial distribution of BVOCs emissions of the 2020s and the difference
between the 2060s and 2020s.
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Figure S4 The distribution of O3 seasons across China and the three regions, and the
top six months with the highest levels of Ospollution are covered by darker color. Note
that there is discrepancy between simulation and observation in PRD for 2020s.
February and March are simulated as two of the six most polluted months, while the
observation indicates April and May.
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76  Figure S5 The emission reduction rates for the two precursors during 2020 and 2060
77  over China and the three regions.
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Figure S6 Simulation and projection of hourly O3 and Oy in the 2020s and 2060s over
China and the three regions.
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82  Figure S7 Projected seasonal O3 exceedance over the east of China in the 2020s and
83  2060s, and the exceedance changes when the four factors at 2060s level.
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