Tabel S1 Detail timetable of the vertical profile measurement

Date Ascending  Ascending start Descending start Descending
start time time time end time
6/15 14:01 14:25 15:01 15:31
6/17 7:.04 7:34 8:15 8:45
6/17 18:03:16 18:33:39 19:15:33 19:45:47
6/17 22:00 22:30:30 23:00:05 23:30:25
6/18 7:00 7:31 8:15 8:45:25
6/18 11:00 11:30:38 12:16:20 12:46:40
6/18 18:00 18:30:30 19:15:02 19:45:20
6/24 18:00:15 18:30:40 19:15:07 19:45:22
6/24 22:00:05 22:30 23:15 23:45
6/25 7:00 7:30:30 8:15 8:45:22
6/25 11:00 11:30:37 12:15:15 12:46
6/25 18:00 18:30:22 19:15 19:45:25
6/27 18:30:15 19:00:45 19:45 20:15:20
6/27 22:00:50 22:31:15 23:14:40 23:45:30
6/28 11:00 11:30:30 12:15:09 12:45:22
6/28 18:00:01 18:30:23 19:15:04 19:45:28
6/29 11:00:03 11:30:30 12:15:03 12:45:20
6/29 18:00:05 18:30:25 19:15:05 19:45:20
6/29 22:06:10 22:36:40 23.21 2351
6/30 7:00:05 7:30:25 8:15:05 8:45:30
6/30 10:59:55 11:30:30 12:15 12:45:16
6/30 18:00 18:30:20 19:15 19:45:40
7/1 11:00 11:30:24 12:15 12:45:12
7/1 18:00 18:30:23 19:50 20:15:00
7/1 22:00 22:30:28 23:15 23:45:22
712 7:00 7:30:32 8:15:04 8:45:30
712 11:00 11:30:30 12:15:04 12:45:30
712 18:00 18:30:32 19:15 19:45:25
712 22:00 22:30:30 23:15 12:45:30
77 7.04 7:34:40 8:18:11 8:48:50
77 11:02:16 11:32:45 12:17.06 12:47:30
77 18:00 18:30:30 19:15 19:45:20
77 22:00 22:30:40 23:15 23:45:30
7/8 7:00:29 7:30:48 8:15:05 8:45:32
7/8 11:00:11 11:30:41 12:15:10 12:45:40
7/8 18:00:00 18:30:25 19:15:10 19:45:25
7/8 22:00:00 22:30:23 23:15:05 23:45:25
7/9 11:00:00 11:30:30 12:15:00 12:45:25
7/9 18:00:02 18:30:32 19:15 19:45:30
7/9 22:00:03 22:30:35 22:46:00 23:16:35
7/10 11:00 11:30:28 12:15 12:45:25
7/10 18:00 18:30:26 19:15 19:45:30
7/10 22:00 22:30:26 23:15 23:45:20
7/11 6:00:00 06:30:25 07:15:02 7:45
7/11 11:00:00 11:30:26 12:15:05 12:45:30
7/11 18:00:00 18:30:23 19:15:06 19:42:00
7/12 22:00:00 22:30 23:15 23:45
7/13 6:00:02 6:30:30 7:15:02 7:45:30
7/13 11:00:02 11:30:30 12:15:02 12:45:30
7/13 22:00:02 22:30:30 23:15:10 23:45:42
7/14 8:00 8:30:30 9:15 9:45:30
7/14 11:00 11:30:30 12:15:05 12:45:24
7/14 22:00 22:30:33 23:15:00 23:45:20

7/15 6:00 6:30:25 7:15 7:45:46




7/15 11:03:40 11:34:00 12:15:00 12:45:20

7/15 22:00:05 22:30:25 23:15:00 23:45:20




Tabel S2 Brief summarize of the instruments in the moveable container

Instruments Abbreviation Manufactory Measuring
parameters
. . SP2 Droplet BC concentration
Single particle MMD
soot photometer measurem.ent
technologies Dp/D¢
Photoacoustic PAX Droplet PMa2s b (A= 870
- measurement
extinctiometer : nm)
technologies
AE33 Magee Scientific

Aethalometer

Corp.

Dabs (7\4: 880 nm)

49i O3 analyzer

Thermo Scientific

O3 concentration

42i NO-NO2-NOy
analyze

Thermo Scientific

NO,NO;
concentration

48i CO analyzer

Thermo Scientific

CO concentration




Normalized frequency
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Figure. S1 Size distribution of BC core during the entire observation.
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Figure. S2 Meteorology conditions (0-320 m) during the observation period.
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Figure S3 Vertical profiles during 17" June. RCT denotes Do/D. and RCT180 denotes the
Dy/D. for BC with D = 180+10 nm.
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Figure S4 Vertical profiles during 18" June
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Figure S5 Vertical profiles during 24™" June
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Figure S6 Vertical profiles during 25" June
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Figure S7 Vertical profiles during 27t June
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Figure S8 Vertical profiles during 28" June
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Figure S9 Vertical profiles during 29t June
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Figure S10 Vertical profiles during 30t June
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Figure S11 Vertical profiles during 1%t July
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Figure S12 Vertical profiles during 2n
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Figure S14 Vertical profiles during 8" July
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Figure S15 Vertical profiles during 9t July
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Figure S16 Vertical profiles during 10t July
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Figure S17 Vertical profiles during 11" July
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Figure S18 Vertical profiles during 12t July



Height (m)

Helght (m)

Height (m)

Height (m)

20 200 200 200 200 200 1
‘ 160 160 160 160
180 160 E E E E
£ 1204 Z 120 £ 120 £ 120
T s g 2 {
z T =071 306" E T T
= 2 | wew ‘071307 - A =
120 2 120 80 071311 & 50 Ly
=l 071312
f — 071322
40 o 071323 40 40 40
- '71306"
80 = 071307 80
o OT3T R | L ELIT
071312 0 10
— 071322 NO 9 10':320 2
- 071323 X
0 0
200 200 200 ;
LI — e B G 160 | 160 _ . 160
02 04 05 08 w6 M 5 10 1w £ £ £
BCmassconc MMD § 1204 § 12017 5
2 g 2 2
80 80
40 40
20 \
- | B0 BN )
050 060 8 12 16
co bsca babs
160 23 %, - 320 320 '
i B PR 280 280
£ N 240
£ 120 2404 4 240
2 — 2004 > » N = om — 200 s
I £ 200 A 5 & 200 E £
0 £ 160 b oo™ E 10 5 160 g
@ = -y i 7] S
] N 1z T z
120 3 > 120 120
¥ 2
R
e 80 Pl i 80 80
s L '
401" b g 40 404
Db
; : . : . : . 1 EETTT T T
T 06 07 11 12 22 23 5060 70 80 90 2426 28 3032 01 05
14 128 1R 13 110 .20 130 140 Wind o T BCCOvatio
RCT RCT180 (Hour)
. . . . th
Figure S19 Vertical profiles during 13" July
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Figure S20 Vertical profiles during 14™ July
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Figure S21 Vertical profiles during 15" July
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Figure S22 The size-resolved Dy/D. at 23:00 27t June. (a) the surface level, (b) the 240 m
level.

200
Hgt(m)100
= 0
) 0.6
=
0 0.4
0 0.2
3]
o 0.0
0 14,50
5 1.40
S 1.30
1.20
" Early
(d) morning
| increase
[ . rstable| |
.' TNy, J —-
—~ 250 4, I '
E 1o T
) : 248
PR3 = o -
e — o
= 200 - - » % 2
R e L
<Al

| | | !
0:00 6:00
2022-7-11

Figure S23 Another case of vertical mixing leading to the increase of O3 and Dp/Dc in the
morning.
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Figure S24 (a)The relationship between BC concentration and babs. (b) The relationship
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Figure S25 The variation of Eans and SSA with D,/D. for BC-containing particles with

D=170 nm through Mie-theory.
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Figure S26 The same as Fig. 4 but with error bars.



