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Table S1. Chemical species in the emission input of MOZART MOSAIC scheme

Chemical species in emission input

NOx E NO, E NO2

E C2H4, E_C3H6, E BIGENE, E_C2H6, E_C3HS, E_BIGALK,
E BENZENE, E TOLUENE, E_XYLENE, E C2H2, E MACR,
E_CH3CHO, E_C2H50H, E CH30H, E_C10H16, E CH3COCHS3,
E MVK

AVOCs

Other E CO,E NH3,E SO2
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Figure S1. Changes in the model input of anthropogenic nitrogen oxides (NOx; a, g),
Hydrocarbons (b, h), oxidized volatile organic components (OVOC:s; c, 1), carbon monoxide
(CO; d, j), sulfur dioxide (SOg; e, k), and ammonia (NHj3; f, 1) in January and July of 2018.
Units are in mole kmy™! hr!,
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Figure S2. The daytime (06:00 to 19:00 Local Standard Time (LST)) value of ratio between
the production rate of hydrogen peroxide (H>0O>) and nitric acid (HNO3) [P(H202)/P(HNO3)]
in five different simulated cases (BASE, NOx, AVOCs, N+A, TOTAL cases) and in eight
different sites (urban, rural and remote sites) in January of 2018.
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Figure S3. Changes in the surface destruction rate of ROy (D(ROx); RO2+HO>+OH) [Unit:
ppbv h'!'] response to the ratio of 0.5 in NOx emissions (a, b; NOx case), in Anthropogenic
VOCs (AVOCs) emissions (¢, d; AVOCs case), in NOx and AVOCs emissions (e, f; N+A case),
and in all anthropogenic emissions (g, h, TOTAL case) relative to BASE case. The results are
shown for January (a, c, e, g) and July (b, d, f, h) of 2018. Arrows represent the wind speed and
wind direction scaled by a factor of 5.
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Figure S4. Averaged daytime value of the destruction rate of ROx (D(ROx)) [Unit: ppbv h'']
in five different simulated cases (BASE, NOx, AVOCs, N+A, TOTAL cases) and in eight
different sites (urban, rural and remote sites) in January and July of 2018.
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Figure S5. Changes in the surface production rate of odd oxygen (P(Ox)) [Unit: ppbv h'']
response to the ratio of 0.5 in NOx emissions (a, b; NOx case), in Anthropogenic VOCs
(AVOCs) emissions (c, d; AVOCs case), in NOx and AVOCs emissions (e, f; N+A case), and
in all anthropogenic emissions (g, h, TOTAL case) relative to BASE case. The results are
shown for January (a, c, e, g) and July (b, d, f, h) of 2018. Arrows represent the wind speed and
wind direction scaled by a factor of 5.
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Figure S6. Averaged daytime value of the production rate of odd oxygen (P(Ox) [Unit: ppbv
h'!] in five different simulated cases (BASE, NOx, AVOCs, N+A, TOTAL cases) and in eight

different sites (urban, rural and remote sites) in January and July of 2018.
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Figure S7. Changes in the surface destruction rate of Ox (D(Ox)) [Unit: ppbv h™'] response to
the ratio of 0.5 in NOx emissions (a, b; NOy case), in Anthropogenic VOCs (AVOCs) emissions
(c, d; AVOC:s case), in NOx and AVOCs emissions (e, f; N+A case), and in all anthropogenic
emissions (g, h, TOTAL case) relative to BASE case. The results are shown for January (a, c,
e, g) and July (b, d, f, h) of 2018. Arrows represent the wind speed and wind direction scaled
by a factor of 5.
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Figure S8. Changes in the surface mixing ratio of NO (a, b) [unit: ppbv] and NO; (c, d) [Unit: ppbv],
peroxyacyl nitrate (PAN; a, b) [Unit: ppbv] and formaldehyde (HCHO; ¢, d) [Unit: ppbv] response to
the AVOC:s case relative to BASE case. The results are shown for January (a, c, e, g) and July (b, d, f,
h) of 2018. Arrows represent the wind speed and wind direction.
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Figure S9. Changes in the surface mixing ratio of NO (a, b) [Unit: ppbv], NO2 (c, d) [Unit:
ppbv], OH radical (e, f) [Unit: 0.1 pptv] and HO, radical (g, h) [Unit: pptv] response to the
TOTAL case relative to N+A case. Results are shown for January (a, c, e, g) and July (b, d, f,
h) of 2018. Arrows represent the wind speed and wind direction.
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Figure S12. Spatial distribution of particulate nitrate [NOs™; Unit: ug m] response to the ratio
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emissions (g, h, TOTAL case) relative to BASE case. The results are shown for January (a, c,
e, g) and July (b, d, f, h) of 2018. Arrows represent the wind speed and wind direction scaled
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emissions (g, h, TOTAL case) relative to BASE case. The results are shown for January (a, c,
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Figure S17. Relative terms of nighttime AOC [Unit: %] contributed from nine types of
reactions in five different simulated cases (BASE, NOx, AVOCs, N+A, TOTAL cases) and in
eight different sites in January and July of 2018.
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Figure S18. Relative terms of averaged daytime AOC [Unit: %] contributed from nine types
of reactions in five different simulated cases (BASE, NOx, AVOCs, N+A, TOTAL cases) and
in eight different sites in January and July of 2018.
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