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Table S1. The comparison of BC concentrations (unit: pg-m=) in megacities worldwide.

BC+1SD
Country Sampling location  Site type Sampling preiod Equipment Reference
(ng-m>)
. Urban Jul 2017 to Mar 2018 AE31 1.921+0.876 !
Italy Milan
Suburban Jul 2017 to Mar 2018 AES1 2.763+1.05
Urban Jan 2013 to Apr 2015 AE22 6.6 2
UK London
Suburban Jan 2013 to Apr 2015 MAAP 1.2
Urban Dec 2014 to Nov 2015 AE33 3.70+3.73 3
Spain Madrid Urban Dec 2014 to Nov 2015 AE33 2.33+£2.96
Suburban Dec 2014 to Nov 2015 AE33 2.61£5.04
. Urban Dec 2017 to 2019 AE33 2.5¢1.7 4
France Paris
Suburban Dec 2017 to 2019 AE33 1.8£2.4
Urban May 2003 to Dec 2003 AE21 2.04 3
Urban 2004 annual AE21 1.99
Urban 2005 annual AE21 1.72
Urban 2006 annual AE21 1.69
USA New york Urban 2007 annual AE21 1.67
Urban 2008 annual AE21 1.71
Urban 2009 annual AE21 1.81
Urban 2010 annual AE21 1.61
Urban 2011 annual AE21 1.7



Los Angeles
Mexico Mexico city
Japan Tokyo
India Delhi
Shanghai
China
Beijing

Urban
Suburban
Suburban
Suburban
Suburban
Suburban
Suburban
Suburban
Suburban
Suburban

Urban
Suburban

Urban
Suburban

Urban

Urban
Suburban
Suburban

Urban

Urban
Suburban
Suburban
Suburban
Suburban

Suburban

2012 annual
May 2004 to Dec 2004
2005 annual
2006 annual
2007 annual
2008 annual
2009 annual
2010 annual
2011 annual
2012 annual
Mar 2016 to Feb 2017
Mar 2016 to Feb 2017
2015 annual
2015 annual
Apr 2016 to Mar 2017
Apr 2016 to Mar 2017
Apr 2016 to Mar 2017
Apr 2015 to Mar 2016
Apr 2016 to Feb 2017
Jun 2016 to Jun 2017
Jun 2016 to Jun 2017
2013 annual
2014 annual
2015 annual
2016 annual

AE21
AE21
AE21
AE21
AE21
AE21
AE21
AE21
AE21
AE21
AE33
AE33
AE33
AE33
TOT/TOR
TOT/TOR
TOT/TOR
AE33
AES51]
AE31
AE31
OR
OR
OR
OR

1.39
0.7
0.76
0.71
0.72
0.67
0.57
0.46
0.58
0.57
0.64
1.04
2.52
0.75
1.18
0.66
1.59
7.2+0.3
21.33
1.17+£0.61
2.09+ 0.97
6.424+4.35
7.86+4.71
6.58+4.22
5.91+3.51
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Suburban
Suburban
Suburban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Suburban
Urban

Suburban

Guangzhou

Shenzhen

Suburban

Chongqing Urban

2017 annual
2018 annual
2019 annual
2012 annual
2013 annual
2014 annual
2015 annual
2016 annual
2017 annual
2018 annual
2019 annual
2020 annual

Dec 2020 to Sep 2021
Dec 2020 to Sep 2021
Jan 2014 to Jun 2015
Jan 2014 to Jun 2015

2024 annual
2024 annual

OR

OR

OR
AE22
AE22
AE22
AE22
AE22
AE22
AE22
AE22
AE22
TOT
TOT
AE31
AE31
AE33
AE33

5.28+3.11
4.59+2.78
3.7£2.22
6.25+5.73
5.8+5.5
5.5+5.4
4.6+4.9
3.9+4.2
3.14£3.5
2.4+3.1
2428
1.8£1.54
1.32+0.77
1.12+0.44
2.58+1.91
1.12+0.90
2.83 +£1.85
2.39+1.31
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This study

AE: Aethalometer; MAAP: Multi Angle Absorption Photometer; COSMOS: Continuous Soot Monitoring System; SP2: Single Particle Soot

Photometer; TOT: Thermal-Optical

Transmittance

OR:

Optical

Reflectance method.
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Fig. S1. Box plots of eBCiiquid, €BCglig, solid fuel contribution, and AAE at four sites

during the sampling period.
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Fig. S2. Box plots of NO,, NMHC, SO,, and PM, 5 at four sites during the sampling

period.
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Fig. S3. Box plots of monthly variations in Wind speed (WS) and boundary layer

height (BLH) across the sites.
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Fig. S4. Mean hourly NO, concentrations at (a) HJ, (b) JB, (¢) GY, and (d) T1J sites.

weekend

TJ

E3 weekday

Kk

TJ

T

ns

-

JB

*%

—

JB
ns

—

HJ

*kkk

]E! .

HJ
ns

-

=

GY

ns

weekdayweei(end weekdayweekend weekdayweei(end weekdayweekend

GY

T

ns

LHF

weekday weekend weekdayweekend weekday weekend weekday weekend

© <+ N O
o wbr Pnbllnag

® o - o
¢ wbr P19 ge

Fig. S5. Statistical results of eBCj;quiq and eBCyqiq from the independent samples t-test

comparing weekday and weekend data. The blue box plot represents weekday data,

while the yellow box plot represents weekend data.
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Fig. S6. Wind rose diagrams for four sites, showing the distribution of wind direction

and speed during the sampling period.
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Fig. S7. Polar plots of eBCiiq and eBCj;quiq for seasonal variations at all sites. (a)
eBCsoiia at HJ, (b) eBCsoiig at JB, (¢) eBCyiiq at GY, (d) eBCyopia at TJ, (€) €BCiiguia at

HJ , (D eBCquuid at JB, (g) eBCﬁquid at GY, and (h) eBChquid at TJ.
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Fig. S8. Polar plots of the robust regression slope between eBCiiquiq and eBC, and
between eBCqjig and eBC for seasonal variations at all sites. (a) eBCiiquiq at HJ, (b)
eBCiiquia at JB, (¢) eBCiiquia at GY, (d) eBCiiquiq at TJ, (€) eBCyoiq at HI, () eBCyoiig at

JB, (g) eBCyoiiq at GY, and (h) eBCqq)iq at TJ.
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Fig. S9. Box plots of AAE, eBCiiquiq, solid fuel contribution, and eBCgiq as a function

of PM, s concentration at (a) HJ, (b) JB, (¢) GY, and (d) TJ sites.
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Fig. S12. Box plots of monthly varations in (a) PM;s, (b) eBCioa, (¢) eBCsorig, (d)

eBCliquig, (¢) liquid fuel contribution, and (f) AAE across the sites.
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Fig. S13. Box plots of AAE, eBCjiqig, solid fuel contribution, and eBCyjiq as a

function of wind speed at (a) HJ, (b) JB, (¢) GY, and (d) TJ sites.



GY JB
AAE 10ws m/s N 10 ws m/s N
8 8

6 6 " gim onll

1.8 4 | T gs My,
1.6 1 _ I
1.5

S s

TJ HJ
1.4 - 10ws m/s N 10ws m/s N
,. 8
{8~ 6 ' o
& 4 ‘
— ¥
1.2 by : 21
i

1.1

S S

Fig. S14. Polar plots of AAE at each sites.

GEMS-2019 (0.1°) MEIC 2.0- 2023 (0.25°)

@ Sampling Sites
GEMS-2019
High - 8 22004c+008

® Sampling Sites

MEIC 2.0-2023
High': 3107.35

S Low 0

0510 20 : Law
[ = se— + F IR

Fig. S15. Comparison of gridded BC emissions over the study region from GEMS

(2019,0.1° X 0.1° )and MEIC v2.0 (2023, 0.25° X 0.25° ).



spring (MAM)

summer (JJA)

BLH
AR 100-32 100-44
ATH 100-45 21 100%¢ 44
WS - 106 21 -29 78 100 40 ~40 66
NMHC 180-35-17-17-25 180-26-20 19 -26
PM 25— 100 6% -5 -8 -34 2 10036 -6 -4 1 -13
o 100 -7 -24 82 45 -40 58| 100 11 -27 89 85 59 56|
CO- 106-30 -2 34 -5 14 25 -6 106-1136 89 4 -4 1 -8
NO, - 10037 <4221 48 3 -19-3 -3 100 57 -40 -5 43 6 -2417 -7
SO, - 180 21 -11 8 38 33 26 154423 106 8 17 9 20 13 12 22-26 8
€BCiqui] 106 25 36 22 -37 70 78 -33 -8 -10-23 100 2 35 45-2150 §9'-24-36 35 =37
eBC.i-| 10080 28 28 0 -38 77 gF-33-18-26-29 10078 8 17 35-2557 48 -35-38 34 ~44
AAE 110068 16 21 6 -20-1241 36 -11-30-32-1119668 0 16-14 7 -19.31 12 -26-15 10 -29
autumn (SON) winter (DJF)
BLH

AR+ 100-36 100-29

AT - 100%g 32 100-30 -2
WS A 100 24 -27 7| 100 1 -28 68
NMHC - 10039 -3 10 -36 180-2133 -2 -25
PM 5~ 100 69 -21 11 -11-1§ 100 38 -24 22 -25-25
O3 100-12-42 46 65 %67 100-22-4549 15 —ssﬂl
CO- 100-46 35 §5'-11-12.22 -1 1005141 g8-1325 12 -1
NO, - 10086'-44 27 45 2 -9 12-11 1006341 0 38 12 -6 1 5
SO; 1 180 29 24 22 44 30 25 5452 19 180 17 15 -6 24 26 18 26 -28 8
eBCiaua—] 100 26 45 56/ -47 78 ¥ -37-1216 -4 100 25 21 g#-42 77 #3143 -2-33
eBCuic-{ 100 gF 25 37 46 40 g8 68 -37-22 18 -4 100 96 26 o 53-3077 60-3038 -14-36
AAE 31 19 11 11-2641 26 -18-23 10 -2440047 9 12 -8 3 -3 27 3 -10-6 -21-1§

IIrir{nlr'lll|||1||1|lﬁlll1
w =z 5§ 30 X0 20m r T Wz 5 N >0 ° 20pn X T
s 20 0O o < | 2 QO (2 I < -
$3omz© s <ga3d o=z =2 <pg
m M o o o

o O =z o O Z

Fig. S16. Seasonal correlation matrices between the pollutants at the HJ site.
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Fig. S17. Seasonal correlation matrices between the pollutants at the JB site.
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Fig. S18. Seasonal correlation matrices between the pollutants at the GY site.
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Fig. S19. Seasonal correlation matrices between the pollutants at the T1J site.

Table S2. GuoYuan Port Cargo Throughput rencently (unit: Million Tons, Mt).

Time period Cargo throughput Reference

https://www.cq.gov.cn/zt/xblhxtd/rdxw/202412/t

Jan to Nov 2024 26.006 Mt
20241218 13902977.html

Jan to Jun 2024 12.909 Mt https://jtj.cq.gov.cn/sy 240/bmdt/202407/t20240



https://www.cq.gov.cn/zt/xblhxtd/rdxw/202412/t20241218_13902977.html
https://www.cq.gov.cn/zt/xblhxtd/rdxw/202412/t20241218_13902977.html
https://jtj.cq.gov.cn/sy_240/bmdt/202407/t20240718_13381096.html

718 13381096.html

Jul to Nov 2024  2.619 Mt per month derived from above data

Jan to Jun 2024  2.151 Mt per month derived from above data

https://www.cqgyzone.com/home/articles/1379.h

Jan-25 2.146 Mt
tml

https://jtj.cq.gov.cn/sy 240/bmdt/202504/t20250

Jan to Mar 2025  2.214 Mt per month
411 14514839.html
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