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H E OETHEVHE(20184 1 A 1 H—2018 453 A 31 H) FAGTT = H7 X 5608 SCHE 2 5 3l 557 19 Bl I
JKE(BC) (U EEARL UKL ZS TS G4 ) (PM,, JPM, s H PM, o) SZST5 344 (CO \NO, (SO, Fl O ) 1432 15 25040 K i JL <
SBAE AT R HTIX BC AR B B ) AR AR ol P50 R 52 0 PR 28 00 A A 435 SR e HE SO0 3 7] BC i =
HeRE A ALIE I 0.01—5.62 pg-m ™, FHIWIE H 0.63 pg-m ™. BC 5 X FIHE WL 15 H42 £ 40 5 LI ] BC
He i ARl 5L BB R ] IEAH HIRAE 09:00 F1 1900, 2E H BLLE 0500 1 1600 ; FEMR T BC ¥ & /80 2%
A B R T 2E R R R 2 01 2, v] B8 5 FE MR A 25 A R i& 3h, A5 3 BB R 454 A 6. BC & PM,, ()
0.84% , HIAE T b RSB 2.14% .88 0,48, BC B E S PM, 5 .CO Al NOY I AR M6 R 504y
M 0.626.0.623 F1 0.473, 51 BC SEIR 5 2 3494 36/ SR A,

KR BRI, FUHE, MM, X, RIE.

Characteristics and sources analysis of black carbon concentration in the
atmosphere of Baoji High-tech-Zone around the Spring Festival

ZHOU Bianhong'>"" CAO Xia' ZHANG Rongduan'
LIUYawen'.  LIU Wenxia®

(1. Shaanxi Key Laboratory of Disaster Monitoring and Mechanism Simulation, College of Geography & Environment,
Baoji University of Arts & Sciences, Baoji, 721013, China; 2. Key Laboratory of Aerosol Chemistry and Physics,
State Key Laboratory of Loess and Quaternary Geology , ‘Institute of Earth Environment, Chinese Academy of Sciences, Xi'an, 710061, China;
3. Environmental Monitoring Center Station of Baoji,Baoji, 721006, China)

Abstract: This study used the hourly concentrations of black carbon ( BC') aerosol, the
nephelometer, particulate pollutants (PM,,, PM, and PM, ), gaseous pollutants (CO, NO,, SO,
and O, )" and ‘meteorological data from the Spring Festival (2018-1-1—2018-3-31) , observed at the
site in Baoji University.of arts and sciences located in Baoji High-tech Zone, to analyze the temporal
characteristics of BC concentrations, sources and its influencing factors. The results showed that
during the observation period, the mass concentration of BC varied from 0.01 to 5.62 pg-m™, and

the average concentration was 0.63 pg+-m~. BC concentration was negatively correlated with wind
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speed and visibility. During the observation period, the daily variation of BC concentration showed a
“double peak and double valley” structure, with peaks appearing at 09;00 and 19:00 and valley
values appearing at 05;00 and 16:00. The diurnal variation of BC concentration before the winter
vacation was higher than that during the winter vacation and spring school, which might be related to
the frequent human activities before the winter vacation and the weather conditions that were not easy
to spread. BC accounted for 0.84% of PM,., and its absorption effect accounted for 2.14% of
atmospheric extinction. In addition to the O,, the BC daily average concentration was significantly
correlated with the concentrations of PM,., CO and NO,, with correlation coefficients of 0.626,
0.623, and 0.473, respectively, indicating that BC aerosol had some common sources.

Keywords : black carbon aerosol, the Spring Festival, correlation, Baoji, sources.

PR (black carbon, BC) J& S i HP O EEZE L R0 A0, FE B R B R I (A BRRE, AR W 5 A W IR
R RS2 By R AR — M B 7E 0.01—1.0 wm P, BC XK FHAR S sl iy e se/E i,
AR B 7R A Y B AR SR A R BT T CHL B AR AR ST 330, BC TR AUR T CO, 4 2 BRASBE (1) 2 —
BARLH A BC HERS A 4 ERAAGAS A ) — A T B A 0K 3 R 2 ) ] At S ol A4 L AR AT
S RSN EEN R Z 7 BRI = B0 ST (N3R35 15 ) SRl AR I 5
4, DT X6 N2 5 A et B i S i T DR BC AR I T 9 A T P A 2 25 R 5 R A A5 [ A1
FHXFT BC IR AR ST Ac R SEEBEZE T 20 22 70 ARSI AR MIAI 57 A < 5 . Hansen 25112
X R I A2 SR 22 Uk i BC BEATIN A0 M, K B BC ¥ P A S R % 0 KU O 18 A O PARK
FEISIFI AE-33 X5 [E YN BC A AT I, % B BC_R] BEAC IR A2 38 HE ORI AL 4 Rk e s BiF 9
BRI ZER IR BC VR 2R B AL A OB R IR T A AN DX, 7 4 55 s/ A 118 R AR 3 R A b 2
T A 2 RN 2 LA ™ T 5 i 5 e L T PG T BB A B A G B e, 0 35 4 SE % B LG A IR
Ui 1994 4 7 A % 1995 4F 12 H () S8 A S0 IS A Wil A 0 R ke <0 ek B8 1 78 Ak 5 32 i IX 5 e <A
IR R A . o 2 T S8 AT 25 A5 A S R4 T = e 3R = A T R 3 Y R H A b
X BC BFSE 5 W IR T 22 9 45 25 B T B BC R A M VR 4 B e i R R L B 2
L PR e WA B 5 A 252 AR 9 & TR M M TR 3 A % A R KA BE LB R R G TR R RS2 BC IR
THIEVER bt a5 0 il ad F R T A% 0 X Bk BE A W 55T, & BX BC W H#9(E 5 SO, NO Ay H Y
B 5 35 R A O 30 W FC ) R PR AR

XoF T JE 2 A T B G e T 2011 AEXF BC R BE TS YL AE LA K 5 At TS G 4 A e e
117058, R BCAURIK S PM, o . PM, 5 \PM, AHSC R B 310 0.69,0.85,0.91. Zhou 552 3 i X 52
X 2015 4F BC Wk FEMEST WA TAIFST | R LA ZE BC 1977 Ak 8 55 52 R U R RH B I AR R i < 5
A K.

AFFFEA 2018 41 A 1 H—2018 4E 3 A 31 H W RSB X0 BC W EE J62# 50 ok &
1SYHI(PM,, PM, T PM, ) LSS5 5495 (CO \NO, SO, Fil O,) , X 3 45 Hil J& 508 1 8 X R A
BC ¥R BERFIE KR ST /087, ] BC 15 4% TP R K5 U piiA TAESR AL ELREAKHE.

1 H¥5 5 1 (Data and methods)

11 S b S

LI it AN 1 52 XTI 1 T X 08 S P 2 o AR X R PR RE 101 ( 34.3°N, 107.2°F ) , IR HB AT 24 20 m, WL
T 25 J8) I A B R BC 5 e HBOIR B Tl 5 YL U8, VY T I 1T X5 Sk A 40 3 B, EL AR 7 "5 Gn Pl 1. O] s
@]k 2018 451 H 1 H—2018 423 H31 H,H# 1 H1 H—1 H20 HRWFEM/ET,1 H21 H—3 H3 H}
FEMRIEW,3 A 4 H—3 H 31 H AHESFF#.
1.2 LIS K Bl Ak 3

SRR AS AR Ry 3 [ 3 BB 27 /0 F] ( Magee Scientific Co, USA) A 7= AE-31 U B aRAY , iz AU #e 34
7 B (370,470,520 ,590 660,880,950 nm ) AJ LA [R] sl 5 08 55 BBl A7 0—1000000 ng+m ™ SRAE R 8 4
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W PM,, \PM,  Fl PM, o 9 51 5 & B R FH A AR M P B Grimm 28] 24577 1Y Grimm 180K, SRAE %
J9E S min R 1R, FIFHAE S min BOBEETTE H I/ INSHE AT H 1.

K H AURORA 1000 713k B2 ASGHFAT S22 508 Wil , UEI 4 0525 nm , SR A ik
JEEASC ) S Aok 2 2ok I e 4 ) i e — A B R /N B (L | g SR AR R 1 k.

255 Lemin™'. 3t

2 5 59518 (Results and discussion)

2.1 SBEMR BC MR ILAFRIE

TN 2 Firos , I A0 [ i B A1, Y A — 11—30.8 °C, AR X E AR Ak 3 Bl A K, K 11%—96% , KUk
FIVE R R 0—6.8 m-s™, FIIMEHN 1.3 mes™", Kl 8 A 4b F 5 /N K, BC R EEAR LB 0.01—
5.62 pgem” FH{E N 0.63 pgem X K F X R A 2015 45 1 H—12 H BC R R E ((2.9+
1.7) pg-m™) AYBFSE 28 AR KX & S 808 ks 2 RS2SR Fisye sy s> i ss i), BC
e B 55 X B R A DG AR DE BB -0.227 (@ = 0.01) |, X — 4 5 5 301 43 1330 28 of 25 45 30 (] 42 AL - Ji
BC MIWFFE 45 I AR —BLBC XA Rk W AR, REWEfH § bﬂEﬁ%{E&“‘” , UL HATE] BC ¥k B FITRE WL
JE Pearson FHRRBUN=0.474"" (“ = = " FI/RTE 0.01 A XUAGE T B E ) , B W E e, i
BC X RE UL BE A2 MK, 09 55 o s ™) B0 5 i XA ) S A — 35

1 RFEERT BB IR ZEI22 0 3 B Z SEOM BC R BE % L. o FE T FE R
WA ZE 2 X TE B S DX (R ZEABRT BC Ve B 3408 i T J8 U1 H] AL 2201 2% BC Mk B 391E, 29
2.0 f55 0 2.6 £i%5. 455 8] 2e AN, FEARTT BC Vi FEIA Wk 5y T IE B B FA&E 2201 2 BC MR BE X Al fig 5 7€
TR m R R KR RRERRE IG5 K.

F 1 AREHEIEER A BC UL ILEL

Table 1 Comparison of meteorological elements and BC concentrations in different periods

ZH FE{BH FE{BAEY] HEI
Parameters Before winter vacation Winter holiday Spring school
IR/ -1.3 3.2 13.1
AL/ % 65.7 52.5 59.8
K/ (me-s 1) 1.1 1.3 1.4

At UL EE/km 5.8 10.3 10.5

BC W%/ (pg-m™) 1.09 0.54 0.42
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Fig.2 Time series of meteorological elements'and BC concentrations during the observation period

32 AYCULIN BC VR 25 3K 36 43 SN 3l o R L A5 3 b DX LR SR 5 0 ) et
PSR R ARG A A DR LL, AR B Y BC MR A, 5 S B R SE nde E
ORI (B4 0T, 3 TP hade ' N A BRTT Sl 15 1 B Y% 1 BC R BE.

F2 AR EY BC TR R LEE

Table 2 Comparison of BC mass concentrations in different regions

B Al BOWE S50k
Observation sites Observation time Black carbon “’f‘f entration/ References
(pg-m™)

EC 2018-01—2018-03 0.63 A
Eige 2012-12 3.93 [36]
Jent 2013-11—2015-10 4.77+4.49 [37]
Il 2015-10—2015-11 3.75+2.55 [38]
2P 2018-12 3.23 2+ 2.102 [39]
TRYIIE X 2014-01—2015-06 2.58+1.91 [40]
BV 2013-03—2014-03 0.9—3.1 [41]
L AR FETR X 2016-08—2017-07 0.52 [42]
[ London 2012-01—2012-02 1.3 [43]
F}5 Northeast Greenland 2011-05—2013-08 0.09 [44]
HFILHE K 1994-07—1995-12 0.13—0.30 [15]
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2.2 WLIIBIE] AU BC R AR AL RAAE
2.2.1  BC/INEPREEFIZS BT R4 AQL B ZE AL RFAE

SN ] BC /B B2 AR AL L R 0.40—0.87 pg-m™ , /NP IR B0 0.63 pgem ™. — R
U, BC JF R B /NI AR A ARRAE 5 Y b A0 B0 3 b2 S5 AR L S RS )2 1 8h R e 2 BT AR
SO & 3 LI ] BC /NP 50k B AR AR L T LUE H BC /NI T SR AR A A — B, 2
WU RLA” 3 Ai AR 43 591 H BRAE 09:00(0.83 wg-m™) A1 19:00(0.87 wg-m™) , A 1H HFLAE 0500
(0.50 pg-m™) F116:00(0.40 pg-m™).09:00 HIE —MEEREH THR, 52 HARALR 155
YRR 22, RS SRS 42 i3 22, BC M A 2R X S R AR ) A5 7 5 W IO I 9T 45 SR S AR
— 30 A BT R PR A5 , KRR AT, 25 SO R, A5 W88, 1600 35
B 4 RAARAE ; BRI 50, B2 B e W Bk, J RO AT AN IR V6 sh R 4R, 1900 H B0 —ANEMH %=, A
R BB L BC MR EE B AR, 05:00 B — 4 A.

LI E] BC /NP4 3% 32 5 PR G 25 B i 48 20 (AQI) S 3 i R 47 iy — B, AHSC R 0.491
(a =0.01).

12 =160

Il BC
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Fig.3 The comparison.of BC hour average concentration and AQI

2.2.2  AN[EBSHE BC i i vk BEAR B AR AL RRAE
P 4 AN [RIEHY B BC VR B A8 fb i 28 FE BT BC YR BEAR AL IS N 0.81—1.63 pg-m ™, PM, ik
JEAEARIE T 29.60—50.91 pgsm ™, PM, ¥R A AL 28.16—48.36 pg-m™ ; ZERUER ] BC Wk JE A
VB 0.29—0.68 pg-m >, PM, 4 AR LI Bl R 62.80—95.87 wg-m™ , PM, ¥ E AR 1L Bl 45.05—
73.57 pg-m” s FEIFEBC PM, S F1 PM ¥ B AR LTS 5391 0.25—0.68 pg-m™ 52.48—85.30 pg-m™
H140.85—63.13 wg-m ;3 MNAEE BC PM, JFl PM, 455 S0 728 Al 4 58 WU XL 4 7507 | {H 5
BRI BC e B 3L A o T FE B )R Z2TF24 10 BC MR EE , H B J PR AT R S5 JE (B A0 2 ) R 1 30
MKRRZERE TR YA G B L.
2.3 BC R R W 2R AL
BC S BRI A WIS s, R 0 R Al 0 e T e vk B T 3 HARCHE BC AU IR R W I R 4,
HAm AR £kWF .
B,. =8.28[BC]+2.23 (1)
KRR ET RN
B, =B +B, +B_+B, (2)
XH,B,, B, B, B, o IS BT 280 R B s T RO S TS e i R A
RAHHIEES REU(B,,) H—F &, —MIER 13 Mm™' ¥,
MIEL S ATLAE B, B, \BC Fl PM, HZAS (a8 A — Sl 347 5L 90 LA J0 80 30 1] B, 114
SFHE R 372.41 M B, BUFEIEN 7.19 Mm ™", #E— 2D 8RR, BC AR 5 RS PM, 1 0.84%
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FEMR A FR R A E R STk 2.14%.
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KRB R 0.364 .0.626 1 0.489 , YJ7E a=0.01 UM L8 T 5250558 19 IEAH 5 , A1 i 2K 50
PM, .PM,,.PM,,, Hih 55 PM, (9456 R EGAF) 0.6 LA E, 58] BC £ 02 LL4ITRL T 12 X778 T K
.

X BC 5T YW BBk BEAROCHE 43 B A B, B BC HAFIWREE 5 0, H P43k B 2 11
AHEAN , BC HAFUEE S CO NO, FT SO, H V34 BETE = 0.01 XUIIAS 56 T 2 W 35 B ARG, X 5 X157 8
SO g 4 AR —FL

BC HRIE AT AN BC 53875 YW ARG A T/#HT , BC 5 CO MIAHIC RECH 0.623, Ui — & f77E
LR RUE AT REAZ J 0 J RIS Bk ) AN 58 2R BE T 530 BC 5 NO, I AHSC R ECh 0.473 , W 5074
T AL X R 4238 | T RE 2 HLEh 45 RS HE RIS . BC 5 SO, A & R %K 0.321, S0, F B HERIE A T
IR ARG RE LA S B BREH RS BC 5 NO, AT SO, A E R BUIME T BC 5 CO MR RE, %
BN 28T X BC 22 S TR 58 IR BRI SE R BC 5 O, A R B -0.292, B A ¢, 3%
FE R A R RN R i .

3 28 ( Conclusion)

(1) WF5EA], BC 72 AEIE M 0.01—5.62 wg-m™  SEHRE N 0063 pg-m7’ ; BC 5 XU F1RE UL JE
P75 S AR RO HORH 56 R B4 R —0.227 F1-0.474 ; FER AT BC WeRE 29k ZE {15 11 18] 7 5 2= 52 BC #k
J&E 2.0 f5F0 2.6 5.

(2) BRG] BC /N353 35 A0 Ak e 45 5 < U XA B W43 1) HH B AE 09:00 T 19:00, A+ (EL
HELTE 05:00 F1 1600, WEAEM BB EZ S5IRA 2 HASGEELL K A 808 sh % YIA 56, B BC /NiFik
FES AQI FIMISC RN 0.491, 1 FAH S AT BC 1R B A8 (LR R o o B M F & 2 P2 T g
SRR E N R G Bl , K2 S50 NS A58 806 .

() WFFEIHRI R ST R BIIE A 372.41 Mm™", BC (WU R ECAYIIME A 7.19 Mm™", BC SIH IS 5 K
S PM, 1 0.84% , FLWRISAE FH o5 KA LRI TTRRTY 2.14%.

(4)BC H5FURLETT 44 1) PM,,  PM,s Al PMy 1 AH G P 35 8 35, AHOC R 800 il R 0.364,0.626 Fil
0.489, Ut BC I RN AR UL 8 e 5 KGR 40 & — B 5 B 0,41, BC 53385444 CO \NO, il SO, 4
KRR 2 43 0.623,0.4737,0.321, #i I BC 5 2 YA 770 I [ R .
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