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Distribution and optical properties of black carbon in
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Abstract This paper carried out continuous observations of atmospheric black carbon (BC) in the
Qianhu region of Nanchang to study the distribution characteristics and optical properties of BC from
December 2020 to December 2021. The results of this paper showed that the average concentrations
of eBC in the Qianhu region of Nanchang in 2021 was (1.93+1.13) pg-m~. There was a seasonal
variation in eBC. The highest in winter was (2.10£1.28) pg'm~ and the lowest in spring is
(1.69£1.14) pg-m™. The daily distribution of eBC concentration showed obvious bimodal
characteristics, with peaks at 07:00 —09:00 and 22:00 —23:00. The annual average values of
absorption coefficient and atmospheric extinction coefficient for BC were 18.42 and 137.67 Mm™.
The correlation between eBC and NO, was stronger than the correlation between eBC and SO,, CO,
O;, which reflects the significant influence of motor vehicle emissions on BC. eBC was negatively
correlated with wind speed (*P<0.05). The correlation between eBC and meteorological factors was
wind speed > temperature > relative humidity. Higher wind speeds are more conducive to BC

diffusion dilution. The results of the paper can provide reference basis and data support for the
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scientific assessment of carbonaerosol pollution prevention and control in this region.
Keywords Dblack carbon, optical properties, temporal and spatial distribution characteristics,

meteorological factors.
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Fig.1 Seasonal distribution of BC mass concentrations in the Qianhu region of Nanchang
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Fig.2 Monthly distribution of BC mass concentrations in the Qianhu region of Nanchang
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Table 1 Comparison of eBC concentrations in the Qianhu region of Nanchang with those in different cities/regions in China

and abroad
HiA biyse sl P[] E =T
: - . eBC/(pg'm™) -
Location Site types Time References
& T 2021.1—2021.12 1.93 KBS
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FE N [10]
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B T 2019.1—2019.12 0.85 [19]
o ) 2.27
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IR 1.58
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Fig.3 Daily distribution of seasonal BC concentrations in the Qianhu region of Nanchang
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Fig.4 Comparison of eBC measured by black carbon meter with EC measured by filter sampling
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Fig.5 Correlation between BC and PM, s in the Qianhu area of Nanchang
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Table 2 Statistics on meteorological factors for different seasons in the Qianhu region of Nanchang during the study period
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X /%% 53.6—98.3 55.2—93.3 56.0—99.8 39.5-97.2
K/ (m-s™) 2.7—13.1 43—14.7 23—17.1 2.7—13.1
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2.3 BC 4t

F3ILET 2021 AFREEE S U ZEHE R RSB UL | eBC Fim Wk . BC WA, KRR
B M R B RARTE O R B kR, o, KRR UL E AR IME R 21.77 km, 7E 7 2N = T AL R
F75 eBC i MR 7R A 22 iA B i KAH (2.10+1.28) ug-m™>. Wt R AR (E N 18.42 Mm ™', KIE G R %k
AEI(E M 137.67 Mm', 394 H B i KA, X T BB FA R KA REER @ AR T 15 1Y 8L,
T R SRR, 15 YL ER . I A R MAC R OGS R AT O AR O DT R AR IR B B R 5 A A ER A, AR
T R %0 (18.42 Mm™) = FIT LB 117 (16.05 Mm )| ik (8.3 Mm ™) 1), 1K T35 51 (29.6 Mm )7
UM (44.8 Mm ™) B2,

F3 2021 g E TR IR B RAIE N R B A IR

Table 3 Summary of absorption coefficients, atmospheric extinction coefficients and other correlations for the Nanchang

Qianhu region in 2021

V=B # 1 e )

FU KRWEAm  BCREVEE/(gm®)  WCREMm REUFDER A Mm SR
R . . . Atmospheric extinction Contribution
Seasons  Atmospheric visibility =~ eBC mass concentration  Absorption coefficient .
coefficient rate

B 22.23 1.69+1.14 16.23 134.76 12.04%
CES 21.7 1.86+1.37 17.66 138.09 12.79%
T 21.88 2.02+1.05 18.96 137.00 13.84%
&% 21.56 2.10£1.28 19.63 139.05 14.12%

A REAE 21.77 1.93+1.13 18.42 137.67 13.38%
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3 2515 (Conclusion)

(1) B E AT X I, eBC e B 4F B Y948 J9(1.93+1.13 ) pg'm>, eBC ¥ A B By Z= 7254k, & Z s
(2.10£1.28) pgm™>, FZAAK(1.69+1.14) pgm™>. %2171 eBC H A2 fk 44 S5 30 R B I8 (%) DL REAIE , 06
{83 51 BAE 07:00—09:00 F1 22:00—23:00.

(2) B o TSRS 1 TN B A AN 2 ) i 1) B e R 38 R A A 2 S 1), GRS 5 S O ], A )
B BC MR IE AR ARSI 22 Rt & FEUER I e 45 R i 22 5

(3)BC AWM 2250 KATHOCRBUEIME A 18.42, 137.67 Mm™', HITEA i Bl KA, ixX 7] fE
ARG RS AT 15 Y r 9 8, 15 R38R, 15 . i s R BO KAATH G
RE DTER R IS B R

(4)eBC 5 PM, s I R BN 0.7216, Ui B eBC 5 PM, 5 (1R IE B KA ] ; eBC 5 NO, AU M
i T eBC 5 SO,. CO. O3 AR, fe M rg 2 Hirl XY eBC e FE 2018 42 R A% i i 3. eBC 5K
PR T IR G A A G R T TR O, R St e AR BN oAy IR >3 B > G, 358 K B AL
B R T BC B4 B B
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