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Abstract To understand the concentrations and sources of carbonaceous aerosols in Northern China, real-time,
semi-online, hourly measurements of PM, s compositions were conducted at an urban site in Wuqing, Tianjin from
December 31, 2011 to January 11, 2012. The mean concentrations of EC and OC in Wuqing were 6.0+4.8 and
21.5£19.2 ug C/m’ respectively, which constituted 8% and 30% of the total measured PM, s constituent mass. The
mean concentration of WSOC was 14.3+11.8 pg C/m’, which constituted 67% of the mean OC concentration.
During the observation period, the large variability of pollutant concentrations were mainly driven by synoptic-
scale meteorological events. As a result, the diurnal patterns of EC, OC, and WSOC were relatively indistinct. The
observed mass ratios of OC/EC was relatively stable throughout the observation period and averaged 3.9. Based on
correlation analysis with other tracer constituents, it is found that the wintertime carbonaceous aerosols in Wugqing
came mainly from biomass burning emissions and experienced significant aging. Roughly half of the OC were from
biomass burning; the other half were from secondary formation processes.
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Fig. 3 Time series of measured PM; s compositions and trace gases during the observation
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Table 1 Concentrations of carbonaceous and ionic constituents in PM,s in Wuqing pg C/m’
WAL pUNE | R B Fff 1 F FFE 2 FFE 3T
(I2A31AE1H 11 H) (12A31AZ 1H1H) (1 H5—6H) (1 A 8—10 A)
EC 6.0+4.8 10.6+3.2 11.0+3.1 10.9+3.7
ocC 21.5+19.2 38.8+14.8 34.7£10.7 47.8+16.4
WSOC 14.3+11.8 22.8+6.6 16.4+6.5 30.7+12.8
K" 1.5+1.4 2.6+0.9 27414 3.1£1.6
NH," 8.0+6.5 14.8+2.2 11.5+5.4 15.9+5.8
Ca*' 0.20.1 0.40.1 0.4+0.2 0.2+0.1
Mg** 0.1£0.1 0.2+0.0 0.1+0.1 0.1+0.1
Na® 0.40.1 0.6+0.1 0.6+0.1 0.5+0.1
S0, 14.9+16.0 25.746.9 15.449.6 40.3£19.8
NO; 13.3£12.9 19.7+3.1 17.0£9.9 31.3+14.8
cr 52459 6.4+2.9 15.2+8.4 9.145.2
PM, s WL ZH 73 Sk B2 71.1£60.1 119.8+32.8 108.6+41.9 159.2+57.6
x2 HERET PM.s SHRESIRE
Table 2 Concentrations of carbonaceous aerosols in urban PM, 5 in China
ERA N ASE (ng C - m™)
Sk W R A SRAFE T I/ ] VIS
EC ocC WSOC
Feng 4 Jes /A K 24 /N QZ;?;;%?\EQO%M%%HF@ 57 336 7.5
Gu %! K/ X K ERE24 /N HOEHE(EC/OC) 5.6 229 -
Meng 25124 KIF/ATIX A7 JRE24 /N #IE(EC/OC) 48 28.9 -
T2 P2/ KT UENE20 /N ?@fﬁfcmg’ RSB 72 636 325
Ho 4% AT & uE24 PO (EC/OC/WSOC) 9.8 353 14.4
Ho %9 MR XFx UEE24 N Qz‘ﬁﬁgﬂf\igoﬁw‘%%/ﬂkﬁ 5.1 9.3 2.7
Huang 217 TN/ XZE R4 N QZ;?;;%?\EQO%M%%HF@ 4.8 8.5 2.4
Ho 2081 U/ X A URIBE24 /et i(ﬁg%jmﬁ@aoc)’ ot 4.8 8.8 34
Cao %1 Jemimix % JEME24 /N HPOLIL(EC/OC) 7.1 272 -
Cao %1 Jemimix HE R4 /N HPOLIL(EC/OC) 4.6 172 -
””””””””””” S #okkEcoo 69 87 21
Ho 5 Aes/iRs HE IR hH @gfﬁ BRI 7.3 10.9 49
 Huang P dgmbx 4 OpEbavssE SESE, FEAMS) 20 40 -
Sun ZB1D JeR/miX 2% AMS/ER JRRER(AMS) - 14.6 -
Zhang %) jﬁﬁﬁgi AAE UEIE24 N HOEI(EC/OC) 152 ‘2‘?% -
AT Rl /i K% M AkRR et RUBIR(ECIOC), K 60 215 143

(WSOC)

T a) PMo HY IR ; b) PM A 08 DU A5 4%
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Fig. 4 Time series of observed meteorological variables: visibility, wind speed and relative humidity
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OC/EC L i J2& 22 P 1 W 0 e & Btk 4. 43 oK TR

fH T bR . BFSERT: AR R By e
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Bt N R T S HEROVE R 25 YIRS, OC/EC fHEK
/B2 Qaarikoski Z5EPHE HY, RSS2 R o Bk
T 5, K BB AL Y T5 4o ) OC/EC BN 12;
W TAR BRI R, OC/EC (20 6.6; —IRAHLS
W U 2, OC/EC o 3.3; AR HEE
M F, OC/ECAE N 0.71. {HZ, i 413z £ fh
OC F1 EC 75 4552 M i, OC/EC {H A RE B 4 E
TG YRR, BT AC A A LI A L A U B i) 2
3 ¥h, OC/EC E-XME R 5.9, $6iL ZEW) mikbe iy
Wi B AR AE . /D %% OC/EC fH B KT 10 1915 i,
— 7 e f T AT EC kR 42 30 W 43 38 R R BR,
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W AE 2 15 e R I AL R, IR iy &1k
AL AR, (R B AS T 87 A2 iy SOC #E A OC
4, MIfirE R OC/EC HAE KT 10,

32 PMys W EIRALSr 5 H AR R 43 Y A
KEBGET o LI E) A 5315 Y ) 22 ] i AH DG 1
2 B (p<0.01), R RFMESF T &5
Y v FE 0 )25 R B AR . R, 7588 T LG i
FU 8 2 i 21 53 55 AN [) 7R B8 4 2 ) 4 6 2R 5000 KD,
HEWT HOR IR . WLIHATE] OC 5 BC #k 8 AH ¢ 2 50tk
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Table 3 Correlations between EC, OC, WSOC and other constituents

EC ocC S0 NO;~ NH," K" cr Cco 03 SO, NO,

EC _ 0.81 0.63 0.69 0.78 0.76 0.67 0.33 -0.16 0.12 0.43
(<0.01) (<0.01) (<0.01) (<0.01) (<0.01) (<0.01) (<0.01) (0.01) (0.05) (<0.01)

o 0.81 _ 0.75 0.74 0.83 0.84 0.69 0.50 —0.11 0.11 0.57
(<0.01) (<0.01) (<0.01) (<0.01) (<0.01) (<0.01) (<0.01) 0.07) (0.06) (<0.01)

WSOC 0.65 0.79 0.85 0.84 0.83 0.80 0.57 0.55 -0.15 0.25 0.56
(<0.01)  (<0.01) (<0.01) (<0.01) (<0.01) (<0.01) (<0.01) (<0.01) (0.03) (<0.01) (<0.01)
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