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Table S1. Vertical layer definition for EPICC simulations.

Layer Height above ground (m)
1 36
2 72
3 110
4 150
5 190
6 240
7 300
8 360
9 420

10 500
11 600
12 700
13 800
14 1000
15 1200
16 1500
17 1900
18 2300
19 2800
20 3300
21 3840
22 4710
23 5760
24 7030
25 8540
26 10 350
27 12 530
28 14710
29 17 180
30 20 000
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Table S3. Chemical mechanisms, parameterization schemes, and emission inventory inputs configured for the baseline (SO) simulation.

Model component

Description and reference(s)

Advection
Convection

Turbulent mixing
Photolysis

Gas-phase chemistry
Inorganic aerosol thermodynamic process
Secondary organic aerosol
Aqueous chemistry
Heterogeneous chemistry
Aerosol microphysics
Dry deposition
Wet deposition
Meteorological initial conditions/boundary

conditions
Emission

Walcek and Aleksic (1998)
Emanuel (1991)

“K-theory” approach
Tropospheric Ultraviolet—Visible radiative transfer model version 4.5 (TUV4.5)
(Emery et al., 2010)
Carbon Bond 06 Mechanism revision 5 (CB06r5) (Yarwood et al., 2020)

ISORROPIA (Nenes et al., 1998)
1.5D Volatility Basis Set (VBS) module (Yang et al., 2018)
Regional Acid Deposition Model mechanism
A dynamic, heterogeneous chemistry module (Li et al., 2018)
Advanced Particle Microphysics module (Yu and Luo, 2009)
Zhang et al. (2001, 2003)

Regional Acid Deposition Model mechanism
FNL data

Anthropogenic: MEIC (China), EDGAR (outside China); Biomass burning: FINN;
Biogenic: MEGAN
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Fig. S1. Observation stations used for the global evaluation in this study.



(a) Spivakovsky et al., 2000 (b) Lu et al., 2020
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Fig. S2. The OH burden from the (d) EPICC model compared with the climatology of (a) Spivakovsky et al. (2000)
and other simulations [(b) GEOS-Chem (Lu et al., 2020); (¢c) MOZART-4 (Emmons et al., 2010)]. Red lines are the
simulated tropopause height.
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Fig. S3. Observed (blue) and simulated (red) vertical profiles
of the annual O3 mixing ratio (1400 LST) for Beijing, China.
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Fig. S4. Simulated mean biases of MDAS8 O3 over China under the (a, d) SO, (b, e) S3, and (c, f) S4 scenarios during (a—)
January and (d—f) July 2021.
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