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FELEPTE BC 5EWK R YIZE5 38T 2011
IEakFESE (2017 ) FIHASER N EPr e 80 %
A B B2 BRI MLBR AT TR R R 5 Wed et
al. (2015 ) 7£ 2014 4E5347 T PMas. PMyo U5 GLhE
fE K5 BC BE R AT FIF 2015 4ERkAZ 01
B A T W 5 D = By s Y Bds , 32 SPSS
IR LA ST AR R 25 7, ARG S S I 1)
ACFFIE R L 515 e e R A, R DU X Bk
SR LB TR, A B sl B B
TSI R GBI T AR, SAERE g Wil PPl
AR E MR
1 RO

gt v @ it R /N T I 1 /N T I R LT /N 7
WO FEARE . EEERIX . RPIREX
A3 /N T I W 11 7 1 [N = =37 7 B S [V I s =g 4
VA BB TS B R 05 SR S A AN 1 7 o

TES Rl 2 s H AT R - H |, AR AR TE

H o RFEIA S oy 36 B LR A 7 ( Magee
Scientific Co, USA ) A7) AB-51 Tl AR, H
TAEJRBEEF]H Aethalometer YarE RIS X 25K,
HH ) SRR SR IS A T S RAE R, S TR K
FEMERYE . IRCRAELL 880 nm i K &G T ASAE
JGTR, MRS 0~1 mgm”, WESPER R
0.001 pgm™, MEAEE H=0.100 pgm™min, X
WioN 50 mL-min™, £RF 60 s ZEHL 1 20 52 W Y
BT 25 Sk 28 Tl L 25 ) B o o R R B
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®1 BEEREES. Fit
Table 1 The control and statistics of data quality

Sampling points Average of BC Total data Reserved data Proportion/%

Hanyang park 5007 1294 1239 95.75
Huanghelou
4534 1291 1250 96.82
park
The east lake
4038 1280 1244 97.19
scenic area
Jiefang park 5210 1300 1264 97.23
Zhongshan park 4139 1215 1187 97.7
Changqing park 4542 1212 1183 97.61
Qiaokou park 5622 1028 1 006 97.86
Shimenfeng
5295 1306 1256 96.17
park
Nanganqu park 4975 1195 1153 96.49
Shahu park 5120 1081 1 040 96.21
Total - 12 201 11 822 96.89

Bl , PTLAER RN 2015 45 9 H—2016 4F 2 A
BC A B H AR Ak, &l 2 PR, 255
e BT RK A ZE MR T R H B (E K
(5.227+3.12) pg'm™, JEEH 1.205~16.534 pg'm”,
25 61%H1) H HIEHR BEBAR M TE 2~6 pgm™ X [AJFE
FIN, BRI, IFHAEABam
BRI SERE, Hd, 2016 4F 1 H BC
T e, H(7.778+3.12) pgm™; 2015 4E 9
H BC Rk &A%, H}9(2.767+3.12) pgm™.,

P(BO)/(ngm3)

2

0 . L L . .
2015-9-8 2015-10-8 2015-11-8 2015-12-8 2016-1-8 2016-2-8
Date

B2 HiXh#EEZ BC KEREFTIE
Fig.2 Time series of BC in Wuhan from Sep 2015 to Feb 2016

2.1.2 BC RERER TLIE

HRIE BC WIME A BRI TR Z 45 A B
WEY R R, Hob 1 Hfemr, M 8.052 ug-m’3,
11 A%, M 2.816 pgm™, £ H: 1 >12 A>2
H>10 A>9 A>11 A, WK 3 fiw,

XA A 5L ZE RS BC ik s TR
— AR A, RS, (1) SERE,
TR R, AR, = NE,
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8
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B3 RXMEZEBCREALN
Fig. 3 Monthly variations of BC concentration in Wuhan

in autumn and winter
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SRR, X A P BRI A Z 5 S B R
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Fig. 4 The spatial distribution of BC concentration in Wuhan

in autumn and winter
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SREEIA], AT Bel B 7 T B i TR IE A it
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ZIRESN, IMEDHRER SRR b S oA SUHE
R Z, it himd . Bk S, BC #E
o MARIIKG XA T2 U B R B X,
PGB, RIS T AR e S R AR AR AE,
[F] IR SRAE 5 BRI B T R T — B IR AL e
IS T AINDLIERS, HLEhZ /b, HElRb.
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Fig. 5 The relationship with BC concentration and the distance

from the main road

2.3 HiXT BCRERSERNIM A HRILE
KA B A JFE VR P 48 RE A% S L — RUBE X
WAL TSR A RIS B SRR A I AR, 1
PISTRA NSRRI BRADIRE, L, — Bk
JIT V8 ARG ¥ B8t e 2 AN 52 Jmy 50 5 Y R L4 5 T 1Y)
KA (X B RAE, 2008 ), R & KA
BOEHE 11 822 HEHRATAL B, A5 T BC AJIKIK
B, MK 6 TLAEH, B KS BC WEALAT
BNBOERS AR RE o B H BRI T 6 1oz () 58
H (RIXTEOES A EIE ) OB T2 X 2
FRFMERSIRIL T B BC 2, 7T LIfCFIZH X BC

W ERIAIRUE

W 6 Jrs, R BRI X6 1o Ak BE A
545 pgm”, BFWSCIRABL, EWNSNE SEE A
7 BC LRI E IS A L, REFEET
Yl BC WLIMBTTE R )5 2 Lo, IR of HoA
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Fig. 6 The frequency distribution of BC concentration

®2 HINMEZFBCARKRESHEMMHIIILL
Table 2 Comparisons in BC background concentration between Wuhan

and other cities

. The observation PBC)/
City . 3 References
time (ugm™)
Wuhan 2015.9—2016.2 5.45 This research
XIHES,
Urumgi  2009.11—2010.2 12.442+5.407 (2011)275_;6
Tianjin ~ 2010.9—2011.1 2.50 4%, 2012
Waliguan ~ 2005.9—2006.2 0.04~1.18 B E G, 2008
Xining  2005.9—2006.2 4211 X B4, 2008
Chicago  1997.10—1997.11 12 Babich et al., 2000
Seoul  1999.11—1999.12 7.0£5.2 Park et al., 2002
) Hitzenberger et al.,
Vienna 1998—1999 6.58
2001
Xi'an  2003.9—2003.11 10.2+5.8 2%, 2005
Shanghai  2006.10—2006.12 5.621+4.370 P A, 2008
Antarctica 1992—1995 0.6x10° Cooke et al., 2000

ATLLR B, iRk ZE BC e e A ST B
FHEKT, BTHT. Mk, LHCEREERL
A PRAZEHB X IR . 2SR 2e 5 LU Rk 3T,
T LEARFE . PHLER R EHHFER Z 13
2.4 BC 5 6 £ B REIREES T

N TIESE BC 5 SO,. NO,. O3 Z 2 1
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SMRETBAFTEREYE, A SCEER PMy s, PM o, SO,
NO,. Os. CO % 6 PRSI YMINERHFRITE,
5 BC #4743

241 ABRMESH

#2015 4= 9 H—2016 4 2 HINFkA 2 BC
e LI AL 5[] 30 s DO SR & A Y R B S e )
BAEIATANESS M (2 3), WA RBUHEFERT L
EFiti: BC 5 PMys. CO EFEFIEMR, 5 PM
EHEIEMX, 5 0y 2P ERMEX, 7FREKT
0.05 5 SO,. NO, 2IEMKE, HIKRE N
0.885. 0.8, 0.658. -0.436. 0.262. 0.259,

HUH BC RS PMys. PMyy. CO BIEAH
KMV, BC 5 =FHARMEME. FERALA
WRBHIARE CIPLBh RS ). HERMEA DL
Y (VOCs) 55, J5Yih T BIE . KA RAHE
B BRRT T A
242 5ULMEWESH

T BC 5 PM,s5. PMjy. CO. O A M
HFME, LA HAR R A A 1o sl R AR
B, WWHEH 1A A2 ST a i ARk, W
FrEsehn, R Z et mapse = R R, A
A BC YE NS R, A PMys. PMyy. CO. O;fE
h AR, B SPSS Z nktERIASr, Wit E

MIZ AR R, s BT, SRR 28,
SERANE 4 FiR

D7 R R R R -1 136.564, (R [EIH 250 by N
4216, by} 66.316, by K-7, by 40324, %t
Y5, by by, by, by FUHER P AE43150 0.226. 0.763,
0.112, 0.211, ¥ ELE K R E MK 0.10, HEA
BEVER L, R VIF (HY/NF 10, £ AR &R
LRI . 25 FiRKES:, BC 5 PM,. CO.
O; AR AT LLFIE N

Y=-1136.564+4.216X,+66.316X,-7X5+40.324X,

(1)

A, YO BC WEEWRE; X, X, X3, X,
S PMp. CO. Oz, PM,s RO, R
BT BC 524 AARZBIMEMELSR, MFEEME
SN RS T2E AR
2.5 BC JEETST

R T AT KA R . POEUGE, B
HYSPLIT-4 BRI 75 [Pl 5347
251 #AZFY BC WHE 4T

(1) FkZ

i 7 Fias, 2015 4F8kEE, 100 m s AR
TREEARMGRE . ARG A ) AR 285
bR PEAV. . EUIEMIH . ENREILES. VUL, Fik

%3 BC 5XZEFHEMZ EMEX REERE

Table 3 The correlation coefficient matrix between BC and the main pollutant

Index BC PM, 5 NO, SO, co 03
coefficient 1.000 0.885" 0.658"" 0.262" 0.259" 0.800" -0.436
Be Sig. 0.000 0.037 0.039 0.000 0.000
coefficient 1.000 0.741" 0.255" 0.251 0.848"™ -0.425"
PMas Sig. 0.042 0.045 0.000 0.000
coefficient 0.619" 0.540" 0.695 -0.060
FMio Sig. 0.000 0.000 0.000 0.636
coefficient 1.000 0.657" 0.433" 0.099
NO: Sig. 0.000 0.000 0.499
coefficient 1.000 0.359™ 0.046
50, Sig. 0.004 0.721
coefficient 1.000 -0.327"
co
Sig. 0.008
coefficient 1.000
O;
Sig.

*P<0.05, **P<0.01

®4 BEREGT

Table 4 The statistics of model coefficients

Model B Standard error Standard coefficient t Sig. Tolerance VIF
constant -1136.564 929.928 -1.222 0.226
PM,o 4216 13.944 0.030 0.302 0.763 0.361 2.773
CcO 66.316 41.105 0.182 1.613 0.112 0.271 3.691
03 -7.000 5.536 -0.090 -1.265 0.211 0.676 1.479
PM, 5 40.324 8.078 0.670 4.992 0.000 0.190 5.250
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MNOAA HYSPLIT MODEL
Backward Trajectories ending at 0000 UTC 30 Nov 15
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Fig. 7 The back-trajectory analysis of BC for Wuhan City in autumn and winter
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NOAA HYSPLIT MODEL
Backward trajectories ending at 1600 UTC 17 Jan 16
GDAS Meteorological Data
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Fig. 8 The 72 h back-trajectories for Wuhan City
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The Analysis of Distribution and Source Area of Black Carbon Aerosol
in Wuhan City in Autumn and Winter of 2015
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Abstract: As an important component of atmospheric aerosol, black carbon has been widely concerned and studied due to its
tremendous role in solar radiation forcing and climate change . In order to study the distribution and environmental effect of black
carbon aerosol in Wuhan city, based on the data of black carbon aerosol that observed from 10 parks' green lands of Wuhan city and
the data of main pollutants from September 2015 to February 2016, the temporal and spatial distribution of BC aerosol during
autumn and winter in Wuhan, its relationship with main pollutants, and the backward trajectory simulation of two large BC pollution
events, were analyzed mainly by using correlation analysis, multiple linear regression analysis, and HYSPLIT4 model. At the same
time, the concentrations of BC in Wuhan were compared with other major cities at home and abroad during autumn and winter. The
results mainly included: (1) The daily average concentration of BC was (5.227+3.12) pg'm™, ranging from 1.205 to 16.534 pg'm™.
(2) The monthly average concentration of BC had a trend, which was January>December>September>September> November, and
the BC concentration was higher in winter. (3) Shimenfeng Park was highest in ten parks, while East Lake Scenic spot was lowest in
the spatial distribution of BC concentration variation, the main reason for this diversities was the close distance from factories that
emit pollutants and main road. (4) The BC background concentration of Wuhan in autumn and winter was 5.45 ug:m~ which was
calculated by the maximum frequency method. It had a difference obviously with Xining, Chicago, Urumqi, etc. (5) BC had a
negative correlation with O; and positively correlated with PM, s, PMy,, CO, the correlation coefficients respectively were -0.436,
0.885, 0.658, and 0.8. By using multiple linear regression model, its regression equation came as follow: Y=-1136.564+4.216.X;
+66.316X,-7X3+40.324X,. And (6) the two large BC pollution events were analyzed by back-trajectory model. It indicated that the
two sources of pollution were different. And the trajectory analysis of different seasons also showed that Wuhan was affected by
different air masses in the autumn and winter. The research results can provide data foundation for black carbon aerosol observation
in Wuhan city, and improve the systematic observation and research of black carbon aerosol in China.

Key words: black carbon aerosol; the temporal and spatial distribution; correlation analysis; Wuhan; multiple linear regression

analysis; trajectory model



