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Abstract: To investigate the characteristics and potential sources of black carbon (BC) pollution in

2020 4 6 A 15 HUSH (Received; June 15, 2020).

* BETEA HARBLE SRR IT ST H (2019]Q4041) , BETE 4 TS WF & i H (2018ZDCXL-SF-02-04 ) , [ 5 K< 15 Yo i I 5 36 B 56151 [
(DQGG-05-36) , Rl B i e Ak 2 W BT 55 5236 2 1 F ( KLACP1903 ) , 5238 i BHE R 91 B (2018-JH16 ) IS 4 SCHHL 27 5 7 o5
I H (ZK2017038, ZK2018049) % B
Supported by Basic Research Project of Shaanxi Provincial Natural Science(2019JQ4041) , the Key Research and Development Program of
Shaanxi Province (2018ZDCXL-SF-02-04) , Key Projects on the Causes and Control of Heavy National Atmospheric Pollution( DQGG-05-36) ,
Project of Key Laboratory of Aerosol Chemistry and Physics of Chinese Academy of Sciences( KLACP1903) , Project of Baoji City Science and
Technology Bureau(2018-JH-16) and Key Projects of Baoji College of Arts and Sciences( ZK2017038, ZK2018049).

w o« HINBRE A, Tel: 17719516968, E-mail: bhz620@ 163.com

Corresponding author, Tel: 17719516968, E-mail: bhz620@ 163.com



114 R VG LI DX R AR I R A T R B R DR A A 3073

Xi'an, the mass concentrations of BC were measured from March 2015 to February 2016 in a urban
site using AE-31 Aethalometer were used to obtain the characteristics of the variation of BC mass
concentrations in Xi’an City, and the BC emission sources and potential source areas were analyzed
based on the aethalometer model and concentration weighted trajectory analysis (CWT). The results
showed that BC mass concentrations varied from 0.5 to 17.4 pg-m~’ during the sampling period,
with a mean value of (4.1+2.9) wg-m™. The seasonal averaged BC concentrations showed a
decreased trend of winter (5.2+4.1) pg-m™ > autumn (4.7+3.7) pg-m™ > spring (3.2 =
2.4) wg m’> summer (2.8+1.9) wg-m™. BC was negatively correlated with temperature, which
is mainly affected by the increase in coal burning in winter and adverse weather conditions, and it
was negatively correlated with visibility, precipitation and wind speed. In general, diurnal variations
of BC are consistent among different seasons, suggesting BC concentrations were mainly influenced
by the boundary layer, traffic emissions and human activities. The peak and valley values appeared
in the time period of 06; 00 — 09; 00 and 14: 00 — 17 00 in all seasons, respectively. According
to the “aethalometer model” method, BC account for 71.9%, 75.5%, 76.2% and 54.8% , while
BC,, account for 28.1%, 24.5%, 23.8% and 45.2% of the total BC concentrations in spring,
summer, autumn and winter, respectively. The analysis of Absorption Angstrom Exponent ( AAE)
showed that the averaged AAEs of spring, summer, autumn and winter are 1.22+0.11, 1.11£0.13,
1.16+0.14 and 1.45+0.12, respectively. Combined the contributions. of BC;, BC,, in four seasons
and the results of AAEs, we conclude that the BC in Xi’an mainly ¢come from fossil fuels combustion.
Moreover, the contribution of biomass burning to BC increased in winter. The concentration-weighted
trajectory (CWT) analysis result showed that the south ‘and southwest directions of Xi’an are the
potential source regions for high concentration of BC.

Keywords: black carbon aerosol, fossil fuel ;" biomass® burning, absorption angstrom exponent,

concentration weight trajectory analysis.
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WFFEH RIS | BB UL BE IR BE | FE K | KU A5 GBSO R U TV 2 TG R M hitp s/ www.
xaweather.com/ , B ¥4 2830 1T 1IEAL #E.
1.2.2 AR
P ASUR AL 1) B IR LT Sandradewi S5 (AR | AR 3 B S FR U 2B ) TR B R ) 5
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2 5 5158 ( Results and discussion)

2.1 ARG EZEA BC MR IR F 5 A5 AL AR E

B BoR THFFEIAMRIPE 2T BC ¥R IE R FIXHREE  REULEE | B K LA S XU () e ] P 51 AR £k .
AT PAE H BC W AYAELIE R R 0.5—17.4 pg-m ™ SEIME A (4.1£2.9) pg-m™, Hi BC ¥ E R A
MAEATE N 17.4 pg-m™ , HAZE BC kAR IR & i oK. PE 2T BC WRIE R AL R A T m , H AL,
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HoAhZEy 2 Rk T35 3] 76 mm , 29 5 W8I0 A [B] B R K 1Y 33%. KGH & 1A AR Ak i LRy 0.9—
7.3 mes™ I RGE N (2.3£0.9) m-s”'.
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ST AW 5T R FH 9 [ [ R0 9 AR ASWF 5T HP o0 ( National Oceanic and Atmospheric Administration,
NOAA ) #2441 4 BR Bz R4k 22 58 ( GDAS, global data assimilation system ) (4} , 455 TrajStat 34X} P4 %
HIRESE XA H AR IR T 72 h 5 1 8068 S, AR 500 m AR 95 IX RS AR B0
e, LAk 3R AT S DXl B SO0 B0z Sl ARe ik T8 0 18] P4 2 17 4% 22799 BC 19 CWT T3 45 R Aanf&l 6. th
L 6mT A, B Zx CWT iy B DX F2 224 rP 7R 74 22 P4 e PR A R 7 DX Ja s 3= CWT B (R H/)N, BC YR IX DTk #& A4
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KAEH 4.0—7.0 pg-m™ ;%7 CWT B9 R IX 5041 75 P8 22 P4 1 &1, 74 4 74 e ARV 7R IR X0 BC Y 51
BT 9.0 pg-m™ AT R, P22 T BC iRy SURR IR X 32 4R vh 70 A5 7 79 4 B R A1 PG g AR X 33X 6348 X
JERBIX A ARk

R1 AFEHXMFE AAE H

Table 1 AAE values measured in different regions

AAE

S . R B Absorption Angstr'c"m ik

Location Date Wavelength range/nm Exponent References

[ 2015-03—2016-02 370—950 1.23+0.19 AHFSE

T 2015-10—2015-11 470—950 1.16+0.08 [47]
2016-04—2016-05 1.08+0.05

L& ARSE 2016-08—2017-07 470—660 1.2£0.26 [26]

REET 2009-01—2019-12 470—700 1.02 [48]

YT T 2014-01—2015-06 470—660 0.92+0.08 [24]

PRIV 0.94+0.16

Mt 2012—2013 470—660 1.56+0.23 [49]

Summer e
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Fig.5 Concentration weight trajectory analysis (CWT) of BC in different seasons

3 %518 ( Conclusion)

(1) W35 1) 76 2217 BC W B 28R JE TN 0.5—17.4 pg-m ™ SEME N (4.123.4) pg-m > HET
AR A TR R, BB, 4% BC PR (5.224.1) pg-m™ JEE - VH(H(2.8£1.9) pg-m
1.9 %, %57 BC MR JE N (3.242.4) wg-m™ ,FkZE BC FHWEE(E N (4.7+3.7) wg-m . BC ¥ ¥ 5HE
DLEE B K ARGER 4 52 AH DG, S50 B S AR OC | 3X 8 5 A TR IR 22 AN R R 550 G BC Ik
FEA 20T H AR AL AR — 3 (4 HH BLAE 06.00—09 00, 234 H B 14.00—17 .00 B[] B, iX 5
b A2 H TR A
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(2) BB R AL BC e/ H R BBEMA T BC BRI 5 a5l 71.9% .75.5% . 76.2%
1 54.8% ,BC,, 1Y 5 FL 000k 28.1% 24.5% 23.8% F1 45.2% ; % H % FKBFAF AAE SEE{E 351
91.22+0.11 ,1.11+0.13 ,1.16£0.14 F1 1.45+0.12 , SAFYEZ) R 1.23£0.19; 11 BC;,BC, 7E 4 P
FITTRRAN AAE 455500 T 1, P84T KA BC EZORIE T AR Ik be , 2 Z A W) Ok e 1) RE i) S
HAM.

(3) MREEAEFLE T (CWT) 6B, FT2ETHT BC V5 e (4 32 B U5 X0 75 42 T B LA S P R ¥ X 0, 2 22
A H X PG 2T BC TTRREL .

Bt - BN PG 22 T R I Gt ) S
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