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Fig S1. (a2) WRF-Chem three nesting domains D1 (48 km), D2 (12 km) and D3 (3 km) with terrain
heights (m; a.s.l.), (b) the finest-grid D3 surrounded by eastern TP (Tibetan Plateau), northern YGP
(Yunnan-Guizhou Plateau), Mt. Wu (Mountain Wu) and Mt. Daba (Mountain Daba) with the location of

Chengdu (CD) and Chongging (CQ) cities. The SCB region is roughly outlined with white lines.
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Fig S2. Comparisons of observed (gray points) and simulated (red curve) surface O3 concentrations

respectively at Chengdu (upper panels) and Chongqing (lower panels) with the statistics metrics. IOA,

M;-0;
M;+0;

2N, (0i-Mp? 1
MFB and MFE were calculated as follows: IOA=1 — - ;MFB = — .- E

I (M=0]+|o;-0])?’

-100% (M and O respectively represented the results from simulation

100%; MFE = XY, |2 222
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and observation).
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Fig S3. Comparison between hourly WRF-Chem AQO; (ppb) and 3-hourly EAC4 O3S (ppb) during the

period of SI events (a) EP1, (b) EP2, (c) EP3 and (d) EP4 averaged over the SCB.
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Fig S4. Daily maximum 8-hr average O; concentrations (ug m™) in 18 cities of SCB during EP1 and

6.0 ) 60 6.0
50 25 540 30
E 40 20 E 40 0 E 40
£ = =
= M TIsE 30 15 2 3
z 30 SBE z, %0
£ 20 wE 20 102 20
Lo 510 19
0.0 0 0.0 0.0
W23E  IMFE  106FE  1085E 2FE I4FE 1063FE  108.5'E W2FE IMFE 06FE 85 W2FE H4FE W06FE 108SE
20 230N 20 20
15 AN 15 15
3I°N i
10 10 10
30°N
< 5 5
> 200N
o 28N o 0

103°E

LFE  W7°E  109°E

103K

W5°E 107K YR

103K

105K 1071 109°K

103°E

05K WTPE 109K

Fig S5. Height-longitude cross-sections of AQjsbasin (ppb, color contours) and wind vectors averaged
between 28-33 °N (upper panel), and spatial distribution of near-surface A Osbasin (ppb, color
contours) (lower panel) during SI events of EP1 (a,e), EP2 (b,f), EP3 (c,g) and EP4 (d,h). The gray lines
indicate atmospheric boundary layer height over the SCB and thick white lines roughly outline the SCB

region.
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Fig. S6. Height-latitude cross-sections of monthly U wind speed (m s™') over the TP region,

respectively in (a) April, (b) July, (¢) October and (d) January of 2017.

Table S1. Setting of physical and chemistry schemes in the WRF-Chem simulations

Microphysics
Boundary layer
Longwave radiation
Shortwave radiation
Land surface
Cumulus convection
Chemistry
Aerosol particles
Photolysis
Dry deposition

Morrison 2-mom
MYJ
RRTM
RRTMG
Noah
Grell 3D (none in D3)
RADM?2
MADE/SORGAM
Madronich (TUV)
Wesely
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Table S2. The observed (Obs.) and simulated (Sim.) 2-m air temperature (T2), 10-m wind speed (WS10)
and near-surface relative humidity (RH) averaged over 18 SCB with the statistical metrics during January,

April, July and October in 2017 originated from Shu et al. (2023).

Variables Obs. Sim. MB ME RMSE
T2 18.29 (°C) 18.68 (°C) 0.39 3.89 4.82
WS10 1.44 (ms") 195 (ms") 0.51 1.08 1.36
RH 77.39 (%) 72.31 (%) -5.07 18.30 22.53

Note: MB, ME and RMSE were calculated as follows: MB = %Zli\’zl(Mi -0)); ME = %Z{'V:ﬂMi - 04;

RMSE = \/%Z§\1=1(Mi —0;)? (M and O respectively represented the results from simulation and

observation).



