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Figure legends:

Fig. S1 Simulated concentrations of H>SO4 vapor on July 1-2 and the ranges of observational values
reported in the literature (Two endpoints reported by Lu et al. (2019) and Wang et al. (2021) represent
the maximum and minimum values, respectively).

Fig. S2 Diurnal variations in modeled chemical components in 10-40 nm particles and 40-250 nm
particles: (a) SO4Z, (b) NO3", (c) NH4" (d) organics on July 3-4; fractions of chemical species in 10-40
nm particles at 15:00 (e), in 40-250 nm particles at 15:00 (f), in 10-40 nm particles at 22:00 (g), and in
40-250 nm particles at 22:00 on July 3.

Fig. S3 The simulated chemical components in 10—40 nm particles at 500 m, 1500 m and 2500 m above
the ground at 10:00 (a), 15:00 (b), 22:00 (c) on July 3 and 3:00 (d) on July 4.

Fig. S4 Horizontal distributions of CNjo at ~1300 m a.s.l. (a, the upper row) and on the ground level (a,
the bottom row) at 08:00, 09:00, 12:00, 17:00 and 18:00 on July 3, 2019 (red and blue solid dots represent
the observational site and point A, respectively; the direction and length of black arrow represent the
wind direction and wind speed, respectively); Vertical profiles of CNiy over the observation site (red
solid line) and point A (blue dashed line) from 0:00 to 22:00 on 3 July 2019 (b, the Y-axis coordinate is
the height above the ground; the red and blue solid dots represent the height of the PBL over the
observational site and point A, and PBL exceeding 3000 meters above the ground are not shown in
Figure).

Fig. S5 Horizontal distribution of CNyo at ~1300 m a.s.l. (a, the upper row) and on ground (a, the bottom
row) in NPF event occurred on July 6, 2019 at 10:00, 11:00, 14:00, 17:00 and 18:00 (the red and blue
solid dots represent the observation site and point A, respectively; the direction and size of the black
arrow represent the wind direction and wind speed, respectively); Vertical profiles of CNio over the
observational site (red solid line) and point A (blue dashed line) from 0:00 to 22:00 on July 6, 2019 (b,
the Y-axis coordinate is the height above the ground; the red and blue solid dots represent the height of
the PBL over the observational site and point A, and PBL exceeding 3000 meters above the ground are
not shown in Figure).

Fig. S6 Horizontal distribution of CN4o_250 on ground (a, the upper row) and vertical profiles of CNao_2s0
over the observational site (red solid line), point A (blue dashed line) and point B (black dashed line)
from 18:00 on July 3 to 04:00 on July 4 (b, the Y-axis coordinate is the height above the ground; the red,
blue and black solid dots represent the height of the PBL over the observational site, point A and point
B, and PBL exceeding 3000 meters above the ground are not shown in Figure).

Table legends:

Table S1. Parameter scheme setting in WRF-Chem model



Figures

10° 5
E -eo— this study
E R ] e Wang et al., 2011
g 10° » Luetal,2019
O ]
o ]
2 107 .
£ E 1
- 3 1
O . 1
@, 105 4 I
T E ¢
5
10 ! I ! I ! I | ' | !
4:00 8:00 12:00 16:00 20:00 00:00

Time

Fig. S1




0.0 T T T T T

4:00 8:00 12:00 16:00 20:00 00:00

0.9 H(h)

= 0.3 4
= :x
0.0 T T T T u

4:00 8:00 12:00 16:00 20:00 00:00
Time

®

~0.8
L

15 g :
s~ $Eos
Z7_ =2
05 e 530,4
AL TS
050 2 FL02
w = xﬂ(}
1.8 8.0
=} 2
& $E¢p
1.223? e g
E 2
0 6(-'1 =1 (‘)“;4.0
g2 2220
= ox
0.0 0.0
®

(©)

4:00 8:00 12:00 16:00 20:00 00:00

(@)

Ll T T Ll T
4:00 8:00 12:00 16:00 20:00 00:00
Time

()

N poA M soA Il so,/ MlNO,; Ml NH,

Fig. S2




()100

Proportion (%)

(€) 100 -

Proportion (%)

Fig.

(==}
=
N

=)
(=}
n

a
(=]
L

[
=]
"

(=]
+

80 1

60 1

40

20 A

S3

500

500

1500
Height (m)

1500
Height (m)

2500

2500

() 100

Proportion (%)
- @ ®
f=1 (=] =

(]
<
L

(=]
3

(d)100 -

Proportion (%)
& 2 B

(=]
=]
1

<
I

500

1500
Height (m)

1500
Height (m)

2500




(@)

CN,,-0703-1300 m a.s1.-8:00  CN,;-0703-1300 m a.s 1-12:00 CN,;-0703-1300 m a

.1.-17:00 CN,-0703-1300 m a.s.l.-18:00

1-9:00 CN,,-0703-1300 m a.

N S Y S
AN 42N
41°N 41N
40N ’ 40N
39N 39N
1M2'e 114°E 16°E 12°E 1"€ 116°E N2ZE 1M4°E 16°E M"2'E N4E 16°E 12°E 114°E 16'E
CN,,-0703-ground-8:00 CN,-0703-ground-9:00 CN,,-0703-ground-12:00 CN,,-0703-ground-17:00 CN,-0703-ground-18:00
: g 5 i: i \
v i
B e Sl
LA S o) ALY AN
= 48 N e - ~
& SEGeh,
Nl R
ll:‘E v H;‘E : H;’E 4 ll:‘E s |l;'E ¢
[ [ #om®
9000 11000 13000 15000 17000
(b) 3000 1 1 T 1 13 I
00:00 02:00 H 04:00 § 06:00 ; 08:00 : 10:00
2500 1 1 ! 1% 11 14
s ] " '
E 2000 1 i 1 S ‘
- \ i i i
'-E’ 1500 i - g g g ¢
(] \ \ Sw L
T 1000 { 1 E ] g
500 { / 1} i T 1A T q
’ i i _‘- ’/ 4 “
0 612182430360 6 1218243036 0 6 1218243036 0 6 1218243036 0 6 1218243036 0 6 12 18 24 30 36
3000 {7 1 T 17 7 {7
! 12:00 i 14:00 ¢ | 16:00 4 | 18:00 ¢ | 20:00 / 22:00
2500 .>, 1! 41/ 4 1!
_— ‘ ' 0 ‘\ ‘\
£ 2000 {', {1 * I8
;é’ 1500 4 \\ 1 ™. ‘\\ ] \\ 1 5 14
T 1000 A &, 4 N N 4 X \ 4 \
500 3 | Y \ 1 4 h {1
\ H H : ! ¢
0 612182430360 6 1218243036 0 6 1218243036 0 6 1218243036 0 6 1218 24 30 36 0 6 12 18 24 30 36
X 10%cm* X 10%cm® X 10%cm® X 10%cm® X 10%cm® X 10%cm®

Fig. S4



CN,,-0706-1650 m a.5.1.-10:00 CN,;-0706-1650 m a.5.1.-11:00 CN,,-0706-1650 m a.s..-14:00 CN,,-0706-1650 m a.s.1.-17:00 CN,;-0706-1650 m a.s.l.-18:00

()

(w) wbroH

(w) broH

@ ——
=4\ =) o
z (=] o
w @ " 3 I IS
e e 2 &
) 2
W © \\\ld
- @ e
:8 2 B
2 T —— o I
¢ 2 )
tZ % 5
= = - & —~
*
8 ~ | 8
3 T & e BN
=1 o
S ;
~ «©
" .m <+ \
(=] -~
w ol w e % >
z 2 e B
8 2
(=3 ©
? -— O - —
w w
£8 £ 8 o |8 sooeeens
© S ad @© P
o L ’
/
@ o
8 /
w3 g A !
n e presas ] H
z 2 ;
m —_— ——t o L bl
2
) b - 2 - -
I8 = o
= = =3 e
S S o 8 ST
By g - 7 -
4 b2 '3
/
!
A2 \
W \\.\.- 4 F
¢z 4 Ehaaanns ) e : >
° 3 e ©
- .m = - - -v—
o o
- @ m o g ey
28] g2 S = P o
~ P
1 s « /!
Lz g !
¢ /
- © s ooy e J
P y I
’ !
f \.
o
8 - © N
£ ¢
2 .m e M o M
o
3 8 3
ig g ™
;3 P “a »”
o.m e X . ~..\
w w i
o o o £=3 =3 (=3 o [=3 [=3 (=3 o o o o
m 2 m 3 8 B g8 8 m 3 8 8
[ - = ® o - -
~~

16

12

8 12 160 4
X 10%cm®

4

16 0

160 4 8 12 160
X 10%cm?®

12

12 16 0 4

8
X 10%cm?®

X 10%cm*

X 10%cm®

X 10%cm*

Fig. S5



CN,5,-0703-ground-18:00

CN,5,-0703-ground-20:00 CN,4,-0704-ground-00:00 CN,s,-0704-ground-3:00 CNm-0704 -ground-5:00 CNm -0704- ground -7:00

14E 116°E 12e N4E NEE N2E ME 16°E 14E 116°E
-3
1000 3000 5000 7000 9000 11000 13000 15000 #cm
(b)3000 T~ 1 1T~ T r
2500 ‘\9703-"18:00 A ‘0\703»20:00 U 0704-00:00 0704-03:00 0704-07:00
£ 2000 1 iy 1 [N : ]
Sl . \
. ] ) e |
S 1500 1 o 1 Vi 1 \ 1
K ] Y4 !
1000 A b3 E Vo 4 i 4
Vo e h
500 1 YA 1 Vi g ¥ E
0 - A (e - + - ~. - b - " . - - Y -
0 6 12 18 240 6 12 18 240 6 12 18 12 18 240 6 12 18 240 6 12 18 24
X 10%cm?® X 10%cm® X 10%cm?® X 10%cm® X 10%cm?® X 10%cm?®
Fig. S6



Table

Table S1 Parameter scheme setting in WRF-Chem model

Atmospheric process

Model scheme

Meteorological process

Longwave radiation
Shortwave radiation
Land surface model
PBL scheme
Cumulus

Micro Physics

Chemical process

Gas-phase chemistry
Photolysis

Aerosol chemistry
Anthropogenic emissions

Biogenic emissions

RRTMG (lacono et al., 2008)

RRTMG (lacono et al., 2008)

Unified Noah LSM (Tewari et al., 2016)
YSU (Tewari et al., 2016)

Grell 3D (Grell and D& /ényi, 2002)

Morrision 2-moment (Morrison et al., 2009)

SAPRC99 (Carter, 2000)

Madronich F-TUV (Madronich, 1987)
MOSAIC (Zaveri et al., 2008)
Modified MEIC2016

MEGAN v2.03
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