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(b) July

Figure S1 Diurnal variation of integrated process contributions to surface O3 concentration in JJJ (a: January;
b: July; The calculation is based on the average of grid cells in JJJ; a. Baseline is the simulated O3z in SimBL,
unit: ppb hrl; b. ADynamic is the difference in normalized IPRs between SimSF and SimNF, unit: hrt; d.
APhotolysis is the difference in normalized IPRs between SimNF and SimBL, unit: hrl; c. ATotal is the
difference in normalized IPRs between SimSF and SimBL, unit: hr, colored bars represent three periods of
early morning (blue), noon (red), and late afternoon (green))
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(b) July

Figure S2 same as Figure S1, but in YRD




CHEM

CLDS

DDEP

HADV

HDIF

VDIF

ZADV

Baseline HDIF_O3 at PRD

Baseline

APhotolysis

ATotal

g s F .  E
0 = 0020 P~
g € o g g

g | w - T K w® 000 —

2 | ) o i ) ; I

[ B epyereass 3 T g T F o e,

A E— e g =]=lnb

. & r b 3 u S ool T

£ T i a0e - i o i 'T e - T

fiE i 5 o T 5

& 1 o060 [~
I T | 1 1l PR dw_}lllklAIAIIIIAIAIIIIIIAIA N TN TN T S S W T T T T N O O A 0 | TR T TN S S T T T T T S T T S S O |
012345678 91011121314151617181920212223 01234567 8091011121314151617181920212223 012345678 01011121314151617181920212223 012345678 91011121314151617181920212223

of . i B ;

o oono |- {

g | ! o i o oo - ) o oo | !

L wfE i £ i g i £ {

g i 3 B E ; % - i

I pLLPiT e pprke Sk S a) SR TS S T 1 Lilliigy 8 ol HES PR Y.

3 = e 8 ' sy (18 3 [N 8 2 T () i T i

2 i Ly L1 3 g 4 ] H N

2 4= el | ] | 1] | 1 1

§uE B ‘ ; ] R e ‘ ! Ul

5 5 i R O 1 5 oo |- 8 ool ! i I

oo !

20 -

{ O DT LR W T I N O P A T Y T e 0 I T ST S T N T T T T S T O O B | I T T T T S T T T T T N N T O A | % T B U RN T T o T O O L L v i I )
012345678 01011121314151617 181920212228 01234567 891011121914151617181920212223 0 1234567651011121314151617 181920212223 012345676 81011120314151817 18192021222
= o 00080 — oom =

wf g i

2 o o = g i

£ g € oom |- 8 oo -

gm— = @ ] i

a LT
g 8 b gl o . T g 0w -~
8 ! T
8 8 8 {
| 2 F 2 0000 [~ I 5 om0 |
4 H 5 5
= om0 |-
i TV i T e I I T -] A S A A A A W A S A A B o W OV U8 WY 0 T W 5 T 1 U OV U5 WO i U 0 W W T T N T T O T T T T T )
01234567 88101121314151617 181920212223 01234567 88101121314151617 181520212223 01284567 881011ZMISIE1T 181920212223 01234667 88101121314151817 181920212228
o000 4

= o0k |- ot [~

s F i ¥

g il e o a

g 3 e £ g

g | = i ; ] %

s ‘ 8 oo sl LLig ) 3

3 > B = > >

E T 2 1 2 3

| I I H

£ ! B, ) -

20 000 [ ey
L PSR S S S S T A A S SR AR E R+ S S S A A ST A S S A S AT AT A T SR AR A A A A A A A AT AT A
01234567 881011121314151617 181920212223 01 254567881011121314151617 181020212220 012345678 01011121314151817181920212223 012345678 01011121314151817 181920212228

000020 |— ) ) n - oc00oos0 [

1 11 e i 2 2 i
ocoono [ | by | E oo [ g £ aoon00 =
‘ a | : I |
3 i L1 w35 id 3 Ll L . <
T o ST T T Ty u T s PTT
Lo , 1 LT - s by
I 1 Il z I N | N
< o000 || ! - =" 0000000 ||

oscoro [— i) . 5 i1 E H 1
g i [T

oo b=t 4 v v vy ey ey OO, L e Loy ey ey OO, L) e
01234567 891011121314151617 181920212223 01234587 891011121314151617 18192212223 012345678 0101112134151617 181920212223 012345678 01011121314151817 181920212223

' . 008 |
- 1 008 f—
E” o e i N
T L £ g « o

< £ g £

® 1 S onf- & >

3 8 8 3

' &R oKl tdal

Ién— al =t : ol 000 = ol o
! SanE ‘ i =
i = F ] al 5o i

a i 8 00— [
- 008 |~ | [
= ooe [ 11
L L I AT A S A A A AT S S A AR L s I SR A A S A AT T T AT A
012348567 88101121814151617 181920212223 0123456788 10112181e151617 1815212228 01 Z3456788101IZIaMISIEN 181920212223 01234567 8810112i314151817 18192212228
. 000080 |~ 000060 [—
e 0wl
E " g ; g oo - ; g ,
] Y T oo |- i € & '
3 = ' & g < oo — i
% 8 8 o g F bl By bidg,
gu.m ! 000000 = = S oooooo [Fek 45 .
2 2 g ‘ T e
£ 5 oo A S ot | | bl
£ i 5 £ £ | iz
8 o Q 0000020 — a I d
o 000060 000060 |-
e T T T e P [ o ) Ty I P L o T Y Y 1ot W0 I W 1Y | T IO T O ST T PO Y T B Y Vo I 37 Y [ Y [ Y PO B B T I | T Y AT [ T PRV S Y S N T St [ [ R P U o o L 7 I B {1200 Y I PO Ve T Vo I oy 10 O o o O I i oY B Y e e |

78 91011121314151617 181920212223 01234567891011121314151817181920212223

01234567801011121314151617181920212223

012345678910111213M1518171819021228

() January




CHEM

CLDS

DDEP

HADV

HDIF

VDIF

:
<

Baseline ZADV_03 at PRD

Baseline HDIF_O3 at PRD

Baseline CHEM_O3 at PRD

Basefine DDEP_O3 at PRD Baseline CLDS_O3 at PRD

Baseline HADV_O3 at PRD

000020

00010

000020

Baseline VDIF_O3 al PRD

2

E

s
g

Baseline

APhotolysis

ATotal

L a0 [~ ol
-] a E 0020 [—
2 g g -t
< oo < oo - & |
El w g ] .
o S - Lo 8
= = 0000 e PN T
3 iT] g I 4
= 1 3 E 3 = z
, 9010 |- a 00 |- T S
2 1 = N | E
5 H ! 5
00 - -3 i -
PSS AR A SR S S S A S ST ST SR P A A A A A A A A ST AT P A A RS SR A A A RS AT T P A A A R S A A AT
01234567 891011121314151617181920212223 012345678 0101121314151017 181920212223 0 12345678681011121314151617181820 212220 01234567 881011121314151817 181920212223
oo [~ s ooi0 [~
| a Q 00020 [— ! g !
£ ol 3 H g |
w ' & ® I
A i o
) Gl ot i . shddl S iyl 8 .
o' owo [ElieaEaes - = = g o o ,
8 T Ty T 2 B 2 T ;
= | 1 o L o 1
- 2 H H S : Soomf 1
- o om | 1 -, s
3 S oo |-
0i0 |- oot [~
M A AT AT I T A A A A S ST T A A A A A A A A A AT AT ) M A I A S| M A A A S A A A AT S A
012345678 91011121314151617 18192021222 012345676 010121314151617181920 212223 0 12345678891011121314151617 18192021222 01234567691011121314151817 8192021222
0040 |—
9 a o -
2 2 oomo - r
E g g H g o |
@ ] i @ !
2 2
3 8 - ; ——- = ,
_ & o ‘oo [t L1115 . P EER HEL S
. & H & B & 1
aQ =3 o L)
8 5 8
2 o = B, o g o
3 3 § 5
P S A T S S A S A Y QY ¥ S S A A S S A A A S S S AU A A A SR L P R S S S S AU Y A A A A S VA A A A AT AT TN
01234567 88101112131415161718 1920212223 0123485678 8101121314151617181920 212223 0 1234567881011121314151617 181920212223 012345678681011121314151617 181920212223
00020 |-
- g o0 2 ' o oo [ i
g | € oono [ g0
] ] El i i
el 3= §‘ o000 - E‘ § g
8| 3 3 3 T
: 2 g 1 i
i T R ES £ . I H 1! !
3 &)
Ll ] 2 oo |- H
! N 8 o0t0 [~
T W T T N A Y W W T N L Y T D N W | LI S T N T T W W W T N T U W W B | R T S T T T T U U T N B O T S S S B B B ) L T T R W T N T T T U T W W T N T S S
012345678 9101112131415161718102021222 D 123456768101121314151617181920 212223 0 12345678681011121314151617 18182021222 01234567891011121314151817 181920212223
- 0000020 [~ 000000020 S e
= g 1il-1a -
= € comono PULT T2 aooooonn |- i
! = AL = ! | |
T
3 AL 8
- w! 00000000 1 = PG =)
% u
2 i g ! 1
2 00000010 [~ | | & cccore |-
5 H 1]
E L 00000020 [ 0000020
IR AR ST A A A S SR T A A A S S A A A A A A A A ) Co s A A A S A AT A A A ST ST
012345678 9101112131815161716192021222 D 12345676010121314151617181920 2122 0 1234567691011121314151617181920212229 01234567 801011121314151817 181920212223
— i a0 — ! -
o o oo |- !
g 2 I3
= a o - n o«
. @ = &
' ! 0000 - _. i sl
g : g e |
) - = i !
5 < 5 - L
8 8 o0 |- ooz [~ i
i i i
E Py !
L Ll A S A A A WA WA A ) A R S A S A AT AT I A A A S WA Ll L
01234567 88101112131415161718 1920212223 D 12346678 8101121314151617181920 212223 0 1234567881011121314151617 181920212220 01 234656788101121214151817 18192021222
- -
o6 waaoss | oscceo |-
| it g ; 2 o
R I & oo i & oooom0 |- & oo |-
L ot & 1 L K3 & - i
S o000 eI +E RIS et > 0000000 [ebebp o ool ]
3 Pl 2 3
L D oo ! 9 go0000 |- &)
z r' = 5 £
5 H &
0000060 | 1 L
H000M I S S T W S S O N W W B B s

R R S S R S S S S S S S S U S S A S S S S

TR S B S S S R U S S S S S S S S S ST AT A S U]

TS SO O 15 VYT [ VO I P O B I O )

01234567891001121314151817181920212223

01234567881011121314161617181920212223

01234567801011121314151617181820212223

12345678 9101121314151617181920212223

(b) July

Figure S3 same as Figure S1, but in PRD
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Figure S4 same as Figure S1, but in HUZ
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Figure S5 same as Figure S1, but in SCH
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Figure S6 Diurnal variation of surface NO and NO> concentrations and their response to ADE in JJJ (Baseline is the simulated NOx in SimBL, unit:
ppb; b. ADynamic is the difference in the NOx concentration between SimSF and SimNF, unit: ppb; c. APhotolysis is the difference in the NOx
concentration between SimNF and SimBL, unit: ppb; d. ATotal is the difference in the NOx concentration between SimSF and SimBL, unit: ppb)
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Figure S7 Integrated process contributions to daytime near-ground-level O3 under different PM; s level in 5 regions (between the ground and 350m

(b) July




AGL, model layer 1-5; a. Baseline is the normalized IPRs in SimBL, unit: hr'; b. ADynamic is the difference in normalized IPRs between SimSF and
SimNF, unit: hr'!; d. APhotolysis is the difference in normalized IPRs between SimNF and SimBL, unit: hr'!; c. ATotal is the difference in
normalized IPRs between SimSF and SimBL, unit: hrt)
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Figure S8 Vertical profile of integrated reaction rates in YRD at noon (a: January; b: July; full-layer heights above ground are 40, 96, 160, 241, 355, 503, 688,
884, 1100, 1357m; Baseline is the simulation in SimBL; ADynamic is the difference between SimSF and SimNF; APhotolysis is the difference between SImNF
and SimBL; ATotal is the difference between SimSF and SimBL; Pytaiox is total Ox production rate, unit: ppb hr; OH CL is OH chain length; Prewor is the production
rate of new OH, unit: ppb hr; Preacteson is the production rate of reacted OH, unit: ppb hr; Puzoz is the production rate of H2O;, unit: ppb hr; Punos is the
production rate of HNOs, unit: ppb hr; the ratio of Przo2/Prnos is only shown for layer 1-5)
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Figure S9 Same as Figure S8, but in PRD
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Figure S10 Same as Figure S8, but in HUZ
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Figure S11 Same as Figure S8, but in SCH



