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Abstract Organic carbon (OC) and elemental carbon (EC) in PM, 5 were measured using Sun-
set OC/EC Field Analyzer at Seoul Hwangsa Monitoring Center from March to April, 2016.
The mean concentrations of OC and EC during the entire period were 4.4 + 2.0 pgC m™ and
1.4+ 0.6 pngC m™, respectively. OC/EC ratio was 3.4 + 1.0. The average concentrations of PMjj
and PM,s were 57.4+25.9 and 39.7 + 19.8 ug m™, respectively, which were detected by an
optical particle counter. The OC and EC peaks were observed in the morning, which were
impacted by vehicle emission, however, their diurnal variations were not noticeable. This is
determined to be contributed by the long-range transported OC or secondary formation via pho-
tochemical reaction by volatile organic compounds at afternoon. A conditional probability func-
tion (CPF) model was used to identify the local source of pollution. High concentrations of
PM,y and PM, s were observed from the westerly wind, regardless of wind speed. When wind
velocity was high, a mixing plume of dust and pollution during long-range transport from China
in spring was observed. In contrast, pollution in low wind velocity was from local source,
regardless of direction. To know the effect of long-range transport on pollution, a concentration
weighted trajectory (CWT) model was analyzed based on a potential source contribution func-
tion (PSCF) model in which 75 percentiles high concentration was picked out for CWT analy-
sis. PMy, PM, 5, OC, and EC were dominantly contributed from China in spring, and EC results
were similar in both PSCF and CWT. In conclusion, Seoul air quality in spring was mainly
affected by a mixture of local pollution and anthropogenic pollutants originated in China than
the Asian dust.
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A ol ol ZA 719 dchHRattigan et al., 2010;
Anderson et al., 2012). T3+ tf7] 2 HEZ % Q1A
of 7MY Be IS FXE ALE HIFHY o
(Burnett et al., 2014; WHO, 2014), ¥4A}7}t Xy&ff‘%
olg]dt FHu o} QA ek fsfdo] Azts)
TH(Harrison et al., 2012).

PM,s & 24 UA= ZA diE(elemental
carbon, EC)2} {+7|&4~(organic carbon, OC)Z &
HH(Chow et al., 2009; Szidat et al., 2009). EC= 1
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2 QoA R 7] TR AY wEEHE |
2} L GEZolti(Sandrini et al., 2014). OCE A3}
Aol wet 1914 e AAA wEdolA AF 2
H& 12} f71%kA(primary organic carbon, POC)$} ©]
23 POC7}F AFstet wstd & AA WEksE= 23}

7] €k 2x(secondary organic carbon, SOC)7} Utk
(Gentner et al, 2012). o]¢jo] A 7|53+
(volatile organic compounds, VOCs)2] 338} 4ks}ut
S0 2 7|AI7F YAZ A $H(gas-to-particle conversion)
o] SOCZ A @t (Seinfeld and Pandis, 2012). ©]
X 0C= EC Hls| wiE&da Aol ohefst
of Jgs] FiEste] setelr] JEvh I H2 =
& 5 =A AY HA4] Frket FH A
191F eFEAR AAA wiEEo] 4
| B ExdalthHam et al, 2016).
gl Adde S 7S R =
=3 tEo] AT FF EEe] IF=
o 9lo] Hu ti71E Fube WiE @ o}
A 7% ME=el gk olsi = ul-g- F235ht.

FEvels XA A =3 1Fs AL of
Ao} tiE HAFe IS wed B3, 535 At
Al AR FE LAESY F7tel daEl] geld Bk 9l
TH(Lee et al, 2013; Park et al, 2013b; Koo et al.,
2015). H2Zell= S50 F5T AALHoR thFe]
A=A TASEAL glo] FAF 71T Qele o A
TFoA F= 71 GEDY] FAAT FFd 0E =
W tirlede] Gl thsll AN ATHeg., Choi et
al., 2001; Kang et al., 2004, Park and Lee, 2004,
Xiao et al., 2014). 23U 71&9] AAY F5 24
Edo digh A4e ols @ AHolv AR
AF7E ol ek wEb Stz Eel FFF
F= AAY FF LG5 JFH @yt o) F
Aof star, ole wet Aol W= odF
AaiMEte £ o Age WS 1A FFo] 4
slth. vt ofAjof Figh XX 9] thFst o
A3t U wiEHe EAE WEs BRIV Brbest
SHAI7E 9ltt. olol] =uldlAl= CMB (Chemical Mass
Balance), PMF (Positive Matrix Factorization) 8§ &
d& o]gste] AHH He FAH RS
& 2dE o] &3 FA WiEF 7= Bavt Al
(eg., Lee et al., 2005; Kang et al., 2008b). 3} 5+ o]
e SAEZ] wEdel g I X 54
olglisl= Hle ofelwel ATt

B AFE 2016 BHGY 1€9-4€2 17Y) B A
$9] PM,o, PM,s, ZE]3L PM,s 5 OCS} ECY] B&
W3S gotetar viEel 45 918 CPF (Conditional
Probability Function) 2@} 44 AHE o] &3
PSCF (Potential Source Contribution Function), CWT
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(Concentration Weighted Trajectory) 29 418 1%
th o5 7INte g SAF wjEd e 2
F=do wiEd 7oxE F42 S8 U=
PM,s 2 OCS+ ECO| A% wi&d 914
AAF Sk olHd Ade A3 29
2ol A % Eded i F04

A7t AR, ARG ] =A% e dH A
TE LHEHo] A%e MEY #EF olEE A

3§ A 2u7} B ol
2. o1
21 &3

A MEA FTET $EF Ae PAEAAE
(37°57N, 127°97E)°lA 2016d 39 1€¢FH 4¥ 17
Y7 SYEAT. N FAAAE ] Haow of
350 mell == 485 410] IA|EFL, oF 900 mell= 1%
Aol Stk % EEES Mg XS TR 3
T4 Aol

PM,s % OCe9} ECe AAI7F 4274 7](Model-5

Semi-Continuous OC/EC  Field Analyzer, Sunset
Laboratory INC., USA)E Al&-3te] 338ty Fi=
H (thermal-optical transmittance, TOT)3} NIOSH 5040
Z R EZ(protocol)S 71ZE IAZF 7+ A4 =A3)
SATHNIOSH, 1996). 717101 gk #pAI g g3t 4
LS Ham et al. (2016)°] 71&3kAc). 9%
ol zFF(sucrose: Cp,Hpn0q) 21.0 pge] ¥4} 7]14
7] BAZ(1L.0E ©l 83 71719 Ao 24 A3t
22,6 pgelAaL, 23k M £5% o= 4 <]
B3 ol$ 9@oth Q-test 272 AH=E"H 0OC
ECS] FAl&E(filter blank) T EFH2Ho)S] 381 #:
S A& 3 (detection limit)Z A sFA T o] F A AF
=4 0Cet ECY AE3AE= 247 02, 0.01 pgC m™
o] At}

PM,o3} PM,s= 3384 AHA 571 (optical particle
counter, OPC: Environmental Dust Monitor, EDM#180,
Grimm Co., Germany)oll 2]l U47'H(0.25~32 um)Z
3N 7] YA FEE SE SHEN, &
e P2 FEEE /MEE BERE A8t PMed
PM,s¢] AFses $tate] ARREFATE FraFd 1.2
[min'e| T},

3, B4, X, ¥R esE ¥ 457
J#=71] (automatic weather station, AWS)ol|A] 15
vty #Z5E 71 AEE o] &3 THKMA, 2016).

7t AT E] Air koreaoll A A Fsh=E
TET AANT ARE ©]8-3F3 A (http://www.airkorea.
orkr/realSearch), ©|& PM,,, PM,;s, 71484, 7t
A= OC, ECobe] Bl sl M7 A o= 3
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ate] Abgasirt.

2.2 CPF (Conditional Probability Function)
CPF =4S W57t Yehhs 338 vletsiod u)
9] A5 AAE F Z2AT £ QY= ZAR _;Q;']_%

2 O3 o] AitEr
CPFa 0)= maoynao) Q)

m(AO)L— (A0) Wl A Bojo= vige] Nims &
=7 AR ZIEA(E AT 50 HEHY W] ‘j]'
% =5 AlS-3}3(Kim and Hopke, 2004; Watson
et al. 2008). mu= (A0) WA ol e vl
z H]E/‘O] .ol wf BE "= = W
ol gt BTt =of BA A A ]?_]E]-(O.Sm s
H|¥h. CPF #o] 19 775 1 %3kl sjl&dol
EAE 7FsAdol =t

2.3 PSCF (Potential Source Contribution Function)
PSCF Rdl& 2715 &5 40 = ofd 2g4 4
A A9 (cel)& A= A& (trajectory)©] FE- =
gt 71 o] 2 FEE YEhd gEE o
53 7o) A4t "H(Gao et al., 1993; Hopke et al.,

1993).
PSCF;, y=mq p/ng, 2
m(, )E‘ T8 ]/‘1 O]% 7]TX] (*E‘ ﬂ?‘ 75 " “"‘"’]

)Tk %8 iEE vebd W G, ) A7E Av=
A FolaL, ng e G, ) ARE Ake T A4A
9] Zro)t}. PSCF ol 19] 7M1e4E 1 A= o

& wEdd 7Fsel =tk PSCF A= 840l

oo

TS FUE FgEo] =2 AHo|AY 7Fed A=
o], AAZ AFEe] wiEdo] EAsiEete AF
o] AFE HiZYE AR Fow AolA I
& Y& IAZF UtH(Kang et al., 2008a). 3 =2
G5 MELE 2= A2 A Felgts A2 9 A
g 7H BSe % ES%7t Q. o]F FAE B

&st7] fsted AF 7R Win)7t 2l AHEET
(Lucey et al., 2001; Polissar et al., 2001; Brankov et
al., 2003). 43 7152 Wn, e 2E A2 Fd 7
A e 7IEeE iR A2 ARHS Zde
AR7} 2 Bees pevhn A T ol A
2rE tH(Polissar et al., 2001).

1.0 3ngye<ng
Wn, )= 0.7 1.5n,,.<ng <3n,, 3)
b 0.4 Hgpe< <
0.2 i, 1y <Mave

T3 mEE LHEHL 371 Hitoly o R
Bl &Aool glx 3384 1 ZH(transformation)s} A A
(scavenging)’} $ith= 73}l ©]-8-Eth(Cheng et al.,
2011).

2.4 CWT (Concentration Weighted Trajectory)
PSCF Rd2 oA 7]Fx Hi} =& =22 et

A AHES ARl o5 F EEE 2 o
;q]x%ogoo}cq J,]_/\Jjﬂ_ )\91%;‘4“1‘%‘7}
g 4 e HAI7F Jth(Kang et al., 2008a). wEhA
I8 £AE Beks7) Aslel CWT R Aetal]
3, CWT 22 247]7ke] A4S £83 =9t
Agtsled AR Aolulel ME 94 FAe

o3 o] AlArEtH(Hsu et al., 2003).
Cij= (1/2,_11 l)xZ, 1Clrl “4)

Co = (G, j) AR 7+ 719 &, Cl& T8
AollA 7t wjEd 71o] FEolAL, 1/ FE&R oA 9

Trot HAEE AXR Foln, M2 (G, j) AR
o ARF £8 /e FEAANN WEL 7)ol 5
% Frolth PSCF BEd} sUHA 71X Win, )E
ALEste] B¥ =8 s A8t th(Polissar et al., 2001;
Kang et al., 2008a).

3.4 3

3.1 =& oY 24

3.1.1 OC$} ECY &4

Mg APEAIAEGA S8E 2EHGYE 1949
17¢)¢] PM,s & OC% ECY HAsL(+ EFHX}
= 27} 44+20, 1.4+ 0.6 pgC m™ 223 OC/EC M
£ 3.4+ 1.0°]1AtK(Table 1). OC8] HA5EE 0.6~11.0
ngC m>, ECY HHFEE 02~63 ugC m>2 ¥
2 B¥3le] ocel w8 ECY W3&o] o). ocgt
ECS] HH&sEe w3 A 25 =4AXG 1
523t =X (Table 2), OC/EC Hl= THHE A&
A wEde] 23E =AAYge] 547 tE wjAA
o Hoe WA vebdth(Lee et al, 2015). ©]2ig
0C8} ECE PM,s9] OC2} EC His =01, PM, 2
PM,s= OPCE 53 ¥ YA F5E5 ket d=Fs
Tolt} 3ty HEse PM,;3% PM, & D
A A9 PM o3 PM,s0 BHE5E(+ EFHAR)E=
747} 5744259, 39.7+19.8 ug m°E PM,s¢] A
SHuE A" 7129 25 ug mUET BE B S
FOIATE PM,s/PM, HIE(0.7)= =0} Zd] YR
o= U]A—]]le},q Aol & Row :41:4_—%1:} ocCe}
EC9] &9l & ®h4r(total carbon, TC)E PM,s 3 15%
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Table 1. Summary of meteorological parameters and mass concentrations of PM;y, PM,s5, OC, EC and gases for the

measurement period, Asian dust and haze.

Spring Asian dust Haze
Mean STD Min Max Mean STD Min Max Mean STD Min Max
PMo (ug m™) 57.4 259 1.7 1779 58.1 385 1.7 1373 68.7 23.4 129 1779
PM,s (ng m™) 39.7 19.8 1.3 944 274  16.0 1.3 64.9 52.9 18.6 11.0 94 .4
OC (ugC m™) 44 2.0 0.6 11.0 3.0 1.1 1.1 6.7 5.0 2.2 0.8 11.0
EC (ugC m™) 14 0.6 0.2 6.3 1.0 0.3 04 1.9 1.6 0.5 0.5 3.6
OC/EC 34 1.0 1.5 8.7 33 0.7 2.0 5.5 3.6 1.0 1.5 6.4
Os (ppbv) 212 12.6 1.0 59.0 25.0 9.3 2.0 41.0 23.0 13.7 1.0 59.0
CO (ppbv) 381.0 129.0 200.0 900.0 2803 749 200.0 500.0 3946 1184 200.0 700.0
NO; (ppbv) 34.5 16.8 5.0 97.0 17.4 9.1 5.0 49.0 359 15.4 9.0 82.0
SO, (ppbv) 4.7 1.5 2.0 12.0 34 0.5 3.0 5.0 5.0 1.5 3.0 10.0
Temp. (°C) 9.1 6.0 -7.3 234 7.7 4.0 -1.2 14.3 104 4.4 1.4 21.5
RH (%) 539 21.8 15.0 100.0 556 257 19.0 100.0 59.2 204  20.0 94.0
Ws (ms™) 2.5 1.2 0.1 6.7 3.5 1.5 1.1 6.7 2.4 1.2 0.1 54
Table 2. Comparison of the concentrations of OC and EC for urban areas in South Korea during spring.

Location Period OC (ugC m™) EC (ugC m™) Reference

Seoul 03~04/2016 44+20 14+0.6 This study

Seoul 03~05/2010 59+27 14+1.0 Shon et al., 2012

Seoul 03~05/2007 74+2.6 22+09 Jung et al., 2009

Seoul 03~05/2007 9.6+6.5 25+24 Choi et al., 2015

Seoul 03~05/2006 11.6+3.1 2.5+1.1 Jung et al., 2009

Gwangju 03~05/2014 43+19 1.5+0.7 Yu et al., 2015

Gwangju 03~05/2014 49+1.6 1.7+£0.7 Son et al., 2015

Daejeon 03~05/2012 5.8+2.7 0.7+£0.2 Kim et al., 2015

Incheon 03~05/2010 72+1.3 1.5+0.1 Choi et al., 2012

E A5t U oA e F-E ArAdet= #
ALSl =o)L (Table 2), %2 EAA G H U= 1.5-2.3

] Srorth ol B Ak 29 AHel= OCd)
Hlal] Az o2 EC7t o] TCx 7HAaste] PM, <ol
th3+ TC H]&°] WUTH(Yang et al., 2005). TS &
E(W8)Z 34.6%%F MEAM(WNE 18.6% =2
B B4 AY 532%E SAlEte] 4] B 2
AT Folsle FE 485 T HHd
E2od9d IF¥= Ay eHddE P AEH 2%
ol B4 AL nido] ZetAl YebstthFig. 1). &
g F4 05m s mRkl FFo] HAASAHIL F
2.4%(243]) 715 = o] U2 SAEZ i3t IF=
AT o3 = oot

0Ce} ECe| dHsts Aur™ ECe 23 679
Z7kete] gAlol AELEES HO F hEle 5
W3l Y, e 5o 9 TS XA Y 2
A A7 OCE oF7He] 712 BRI AA|zow
£ 5 AI7hE T WHEt Holx] dgit) 1A
Tk =& 9k 20A15E 0A7EA]= 0OCe] LEETF A

=718k 7] Al279 15 (2017)

At (Fig. 2). ECE W7l T2 A4 wEss 14
SHEAR A9H wEde] I A=E Hulel=
A 72 AR-ECH(Turpin and Huntzicker, 1991; Lin and
Tai, 2001). ECO] Algkrb Uephd 40 AJzirfolA
NO,E Z5%7F Yeht o4 27 d5AE vt
T} T =R Zpol] ofgh Q1914 AR wjEel
woktt. whd EC7F S7bske e EaAlitel oC
= 9] FUHE JERAIR dAAo® FEis |
37F Koz e AL 07 FuA §7|3EE
(volatile organic compounds, VOCs)¢] &3l 33}3)
HEgoll oJgh 234 AN H= SRENES] A F
o o 0ocel Y 719E FAdETH(Park et al,
2005). ol21gk OCSt ECe] ®Wstol] ]af OC/EC ®|7}
Ueht=tl, edol= 27 uiEel o3k EC 71l
OC F7+¢ ®oh 74 2 A7k OC/EC BI7F 7H
A ebbe AR =4 t7] 540] RAth(Lee
et al, 2015). OC/EC H|= 2.5 oY w 23 A4
0oce] 7147t & AoZ d#A J+=ul(Turpin and
Huntzicker, 1995), 0~23417F4] A|7F8 #H#F OC/EC H]
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Fig. 1. Hourly wind frequency into eight sectors the measurement period.
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Fig. 2. Diurnal variation of PM,, PM, 5, OC, EC, and gaseous
species.

7} 2.8~3.8 X3t BE A7H A 231 A4 0Ce
7137} AT} OC/EC ¥ & o]&-3] A|IZHEE OC/EC
Hlo] WE N BXS e 0-23A17H4] BE A
el e 2 7F YERRTHEFig. 3). OC/EC Hl=

A QAke] 7ol #ek JRE A|FSH(Cao et
al., 2005; Safai et al., 2014). ©]213F OC/EC H]] w}
£ Nx BNA A% EXE uEYe Zold wet
OC/EC H]o|] i3 M=Rx o] Hygto] = Ao
th &, HA 7 gebs wjiEde] o] A7 A
ojx &y ExE wjE ol FAKstel OC/EC vl o)
S RIER O] Hargho] FEEA =t wEkA 0C/
EC H]9] WIx B & 2E A7) b EXE
A A oA 9 wiEd Fio] HA 2 AN HlE
YL AAJZITHHam et al., 2016). OC2] LF%E
A7} Yehd =& vl OC/EC M7} 6 oo o
% AHe] W) golE 3, OC/EC 7} 6.69] 7
$- Ay A 227H(biomass burning) 2] EA3ste] <l
A4 17} MlE LHEH o] o *dH th(Saarikoski
et al,, 2008). Alt}7t T4 =2 w7kl NO,, EC, OC
©] 95 W9 ol Fe] AFE AlElE el o]
g AZPE FAE AuEd B4 AY ek Nieg
7} 75% ©1’de|al(Fig. 1), A& AfFAtgEd o8] @
< EC9 %2 OCE UEho] =2 ¥ &2 eddd
o)t 219)F 0l HjEo] kAT et al, 2016). 3
0Ce} ECO| “gadAA 0~23A17k4] A1ZHE OCe}
EC B#AF(rre 0.61-0.8308 AHAo] 23, =&
Hhe] AAAIFE 0.73~0.830.F -9 =hth A#A o)
E2 212 0C9 EC W&ol FAMIS 9fmlsted, Al
78 OC/EC H] 280173l 2§k 0Ce] 2xF A4 7]
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St EEo] I9F 12 Yol E S FAL = Ak xHaE B 5 dedl, o] EF CPF #4ow 8l
73T PMys= AMe A (w6)E 46.4 pg m™% &
3.1.2 CPF 299 23 FAF(local) &5 & G W5)E 448 pg m7Y ILFELE =AU FL0)

3 oFgl wjel] FAWUFo T F2 FEFUS 2 ASTh

250 FAE ABRS FHo AAMEoR B 0Ce ECE 75, 90 WE9 ] v E JeRE o
EEwl), TEEW2), E%}E(m), FdE(wd), B9 CPFS} 50 ®W1E-914= CPFY] 9bido] dsted 50 wE
A (w5), AFA(w6), AEA (wT), EEA (w8)2] 8¢ $]9= CPFolA OCe} ECE % FolM =3kl
2 FHICHEFig 1). CPF 2l F42 AxHe] F =9t 75, 90 YE952] g% CPFOA OCE =
Fo AHgtng 24 gh A9 FAH oY 3 FXoFT ECE FEOE Q'E%)\'O] = ECe]
ool golaiAvt e w2 AE T NP IF  ANH AH mlES IFE 0C9 EC7F FoE
S By FAE ool 23 FFgFS AHE £ Qe EI A AP 9% 099 JIYL A
o] QltK(Cho et al., 2016). CPF ¥4 A3} PM,,  ©l&d £¥2 0CE MEXW7)ZE 4.6 ugC m>, EC
I PM,s= 50, 75, 90 W% =2 &3t o ESEEWZE 1.7 ugC m™9 A3 =9t 28
g Aol FART 547179 PMie AEA o B PMyg, PMys, OC 22|30 EC= 33 #
(W6)% 65.9 pg m~2 AEMWE 653 pg m> & ARlel F&o] WAl th71PAZ °16¥ Wi o9
O 7 EF& §E0]A, CPF B4 M= A& Wder o g5 wol CPF FERe] & HEA 540
Tl BAglo] E% =2 ﬁ‘rEﬂOi IR UERET ol #S5Ae FAL W‘z 207 3%

(Fig. 4). =3 247170 B Bdo] ot A& v =40 A5k Slo] Fe] 2197 Wjae) 43
FolA) 4R e gAY S aA BT AU

o]-)v
|
1o
r
o
o
tlo
il

=718k 7] Al279 15 (2017)
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3.2 889 72| =5 (long-range transport) 2%

22 2N
3.2.1 AL FSA)9 EA
SV 0431 7 7] LE9EZS U vl

E3h= T TO}*"H ARIBAL % 01, 7] o4
Aol AA FFe S t7|de] & 4TS v
AUTHKIm, 1999). 53] AL}t He FAT %
ARE FFo] AL W ALolA Het doj=E] F
b A 718 Ao 2 HUTkJeong et al.,
2011). gy oz e F B Fo AR
A EFZEbugk(Taklamakan), 2.2 %2+(Ordos), &l
7 (Tengger), HFeHA}gH(Badain Jaran), 32H](Gobi) A%

e} eERe] FEAU FETAA BAT
Th(Shin et al., 2005). Z & =4 t7]do] 9Fe =
FARE 200295E 20159704 & 1263]0]3L, AL
H]—O_]x]‘l—_ _7_13 ﬂHE:L Hl—g}]u} 60% u]—Z 24% _Hj]/
WE-Z-55 22%, WEZ-La A E 19%, BE
29 1% ggi YUEFSITHKMA, 2016). 24717 &
Qb Fell M #5E FARs F 43] 7903, 2 F A
SAGolM A5 E A= 23] 3U4GE 6, 3¥ 8
A, 49 179) oIATHKMA, 2016). TL =477k

o
S K o

154¢] AF7F AU
ATt FA7TE 71743 011*1 AlE =
o3t PM, Hs % 68.9 ug meF & 15 OPCOllA
o] PM,, BAEHEE 58.1 ug m I olS et
Wk 28y B-ray PM,;3} £ AT OPCe] PM,
AAAA ARALR)E 0912 w$ Fo}, OPCel
ol& PM,, AFEE ARl A sttt

AL Al PM,5/PMy, B1(0.5)= =2 9] H] 078t} &
A Ueht ke BoF Wz YAt Z7ER Qe Z4)
Ao HlEo] FrFeRh F=F e FAL Al PMy
S| PM,s, OCE Z7}5H=T ?é 717+e] AL

Al PM,s, OC9 J"‘&%_‘Et R R S U
& PMyy, PMys, OC 7 FEH KT} Yol o] A]7]
SAbe e AP 0}‘4 w$e FsEe] d AL
S s 4 Qti(Table 1). AA| o] wje] kAL 7}
TE @2 AR BIHJTHKMA, 2016). OC=
OC1~0C4 123 OP (pyrolzed OC)2] o=z T4
=8l (Fujii et al., 2014), OCell T+ OC12] H]&9]
B3 A} A]oﬂ 072 0OC¢ tiws AT
OC19] 75 ¥k 3715192 (semi-volatile organic
compounds, SVOCs) A1) 131, AR Azta}h §A}

_k:‘_l‘

no lo é -IIN
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3k 2]&E A (vegetative burning)ol] FH-3jth TS
OC1& 3 2Hsat A8 A4 Aloll= LSt A
A4 e A2 FY FFol A3 39 6, 8
A AMgolA #5E FAR= PMy, PMys, OCO] &%
7b frAE PR ok, FARE AAIShs PMy
© BAAE a7 SRR RE AAY FF
o] F=7F S7FSHIAL, A A = e &
AZE RLAL Sof el AL Aol StobXlthFig. 5). 58]

F&3 3 B4 YR odEE g3or JpAAh
3 EC BF w9 =4 545
Atk 49 17U A EAFY S F50= 249
Edo] AAE FEEo F A B¢ w2 =0}
Ak
EHOo ZAME ollzg} (599 ARE el
AT A Al shavdio] ZBIT L 3199aL AAl PMy,,
PM,s, OCS®} ECS Has=rl E23 3} AHT)
AF A4 Alell SR eH(Park et al., 2013a). PM,,
PM,s, OC2] I F=72 AT Ao} BHo| 5YU3}
o 24717t 5 AEx AR JFe 2 Ao=

UERSTHTable 1).

3.2.2 PSCF8 CWT 9 o] &3 AT 4 2
432 &4 JdE 3

PM2] CPF Ao} F&o0] =& Al At ot
AAY 5% S9ED FFo] AdH olF <3
PSCF, CWT 2d £45 st A7) & ed=d
HEY 2 7k AGs Hrkstdh

AL Aol PM,s8F OCE 50~70 W& $5=0] Z7}
o] Ztz} 1.4} 122 70~90 W94 S8 22 1.
1380 23, I2F 02 PM,pS 50~70 WEe
S7H(1.9)°] 70~90 WE-9)5 F7HE(1.H)E A
PM,2 ZEE EX Al PM,s9F OCE Lk X
g Ak ExvF Bolormz o] Al7] Fak= A
AL ofd €2 SAME Tl 1 U 3
AL Al PM]()QJ AFE BE¥7l Aes EXERT A
A e A7 =% 2952 PSCF =Y 4
75 WMELTE HE3HAT

PSCF 42 Ag o]F dal & wEdS A
HE F de 7FsiEA -85 4] W o] th(Hopke
et al, 1995). 18Ju} PSCF Yl Ad= EHFE(TS
MEASHT =& FEE Zhe IAHH TS ALLF)
o A& FHIIJER olF F U E2 FEE 2=
A A taix = 4 By F e A EA
stod, o] A& HeEl7] 8t CWT Rz} A &
A8 tHHsu et al., 2003). CWT 2d& Ax =4
717k 71 ol tigk =8 wiE FF o], PSCF &
42 2 & YE 53 dAF gigk miEd

it

o ot

£ o

gt rlo f

rlo

t

Ir

F#olth(Kang et al, 2008a). ©]= I3l NOAAY]
HYSPLIT (hybrid single particle lagrangian integrated
trajectory) RAZ F&8-d =gsl= 12417 F<te]
1500 m =04 F7] GHAH S o] &3t g4
of AFEE AIZES ull AIZPEQ4AZHE 247119] T
JAAH S zhet) shke] F7] dA8-2 73709 AF
HAEEEE ThoE FAEe] HAl S5l tisiA
23 N4 x T3 x 23 dEse) =% AF
S B0 HE319 olol & AZFE-L 84,0967
olAtt. sokrol X9 Edtete AHFH AA= 4
To} AEE 1°Z ko] E-9](25°~70°) x 57 (80°~140°)
°] 270070 o]itt. metA XA ARXEZ = HHH
° 2 31.UN7L e Ee] A ET PMy,, PM,s, OC
83 EC2] PSCFS} CWT Ml 84 Az} CWTE
AA Aol st viEd 719 =E YeRg 7)ol of
L BE AXF ulEe 9= FAHJTE 2y
PSCF= 54 so] st E4017]d %A% wj&
Boie AAY F5 QFEZd 3 ARE ot
= Sdth

223717k 33]¢] A} F 49 1799 AL wWE
FZo 93 2417 Fote] Fe 7|7 Frtelt), o]
AL Al F7] GAANA A EE o] & FEAYS
Eoloe= 7] AAHL ALY IFH zolE BTk
(Fig. 6). TSt 3A} A9] F7] dAH S F 23 v
wahH A SHLS X CWTE 3L A9 F
7] AATA BT EFE BAEHAT AT
PSCF= 54 Iex9 9AZS Yepfizlo] A} Al
o 7] 9AX S BT EFA UL, e A
FAdz o] AF 43} ] EAENE Aol
o = AR @42 X8 2dY I ohE)
9] Adstel A AlgF SUIE edEH] A
AT FUEHERZ FAT % 2d9E A7 AF
A= FAtet & AEd ok gthPark et al,
2013a).

PSCF #4el4 PMe2 AL A1Y F7] 9HAF S
O35 239, AR 2] AL EUA| oA -
g Wo]H, AalE AX S8 AME7HA A F
FH3 = Aol A o]= PSCF Edo| 2t
32 e vHYY aFtailing effect: 2FYY] YR
the Wakdo] vebdhel og Ao = HItk(Poirot
et al, 2001). ¢ 28] PM;;8) CWT 7|dE= H&
Lo S AA(Zhejiang) o= H|S23 o
2 yehgth ARAEe A4hed tEo] Abslol
(Shanghai) &4 oAl edY J&F= Wi th
TESH PSCFYF CWT 4] A} HlwA] ECE A3t
I F rdo 2o HEd rldrE dAERE 29
o} oA A ek upe} o] PSCFe 54 2ek9] o
A4E Yepd wiEd $1x F490]a, CWTE A

Moy

A

>~
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24de TG BHo|1e] T 2 A3} Aol7} 9
ok ECE 91917 14 i 912 AN shed) WEe 7]

A7b =4 vepd A HA A o] T Astele}
%%=3|(East China Sea) ¢1%to]3 o] XL o]
el s A} g TAR e AR A4 WE
2 8 F 2ddA =2 uEY 7YxEE BiY
(Li and Hwang, 2015). ]} 3 & thE =2 wi=
do2E= F WA T E5%o] dxHl FEH o
< (Hulunbuir), A #(Jilin), 3 (Changchun), £-3H )
olt}, A=< saline dust®] L Fo] A3} (Liu et al.,
2011), A2 ti+E A &7 245 dof F
= BB 290 F9 oo 9o dHA
TH(Wang et al., 2005). 53] o] A|9EL ECY wl&
d 71E7F =& B okt 0Ce] W& 7=
AMe o s veid g2 & mlEd 93]
2 7oz Fg9 PM,59 CWTIAE o] XES
=2 &Y 792 BAEJAY AT 27 2 F
2w A9EL FAF A 371 ARE AA Fot
GAtel €8 7o ke S47170%1 539 719 4
oz AZEUT o] Lo Al HA wiEd 7dx
7} A XS LES T W o] (Hebei), 313
(Henan), AH& R WHO R o] &L T2 Hi
A FAANE Y o7t 2ol EAgtH(Kang et
al., 2008a). °]1E A|92] PM,5 CWTol| M= 7|od=7}
A YEREIL PSCF EA4oM %= CWT 437 7
A= AR SEgho] EUTE 22 A4 OC
°] PSCF= &%kl vi-9- WAL CWT wij&¢ 7]
FEE PSCF B4 xt= =30t weis 59 &7t

lo of

oA AHYE OCY PMys HIE Y FH LS I¥E
£ EX3 PSCFe wi&¢ 7dmoMeE =4 &%
Ak AA A Lol thek CWT 412 PSCF £4 1

e AT o8 Y &7 9H2 A&
PM,s &=l & &S F= 22 4¥A Ad=dl
2 AFdM = FAF AFATHKang et al., 2008a). ©]
ARQEL Ak 7] AA el - =] At
o gEo B2 = ti71Ze| 9FE T U 9]

A
A Al e FEE AYES giE 98 249
B4 theF wj&3al, PSCF CWT E2g B2 6|4
T HkdEe] Yeplia ok weEkA o= 7]4sHE
813 A e9EZLe] THoE2REH FAZ F4
HE 2 g1 2GS mE £ glo) A
g 5 QA=A MEY X Tk =y g
A o AA wlo)] wt=A] 3Hdok st AlFT

ARIe S AR,
4.4 E

Mg FATAAEGNA AN BaSENE AR

sted IAIZE 744 A4 4% BEGYE 194€ 179)
o] PMps 5 OCSF ECO] Huse@ xx-dxhe 2
7} 44+20, 1.4+0.6 ugC m~> 283 OC/EC H|=
3.4+ 1.0010t} FFARMAIFTOl 2Jsl A" AR
FEEE A8 PM o PM,s] B AEEE X
FHAE ZH2F 5744259, 39.7+19.8 pg m0] At}

ECE o4 & Al AH wi&d oJg A3 F
TE B % 74 9th oCck A4 Ecet 72
FFolRAIRE T3 dWste Holx] g,
o VOCs®] &3}8} nhgol gt 23} A4 e ¢
E2RE AAY £4% 0CY 9 72 AdE
S HE =& vk OCe IFETF A HUX, Y
A7k el A OCeF ECO Zdad-2 ull-¢- =oF 0Ce] 2
2k 713k Eao] Q1914 1A mlEde] d o] Aul
Aot CPF RS o] 83 =A% 29 ypefolA
PM,i3 PM,s= 500 Ja§lo]l ME AER &L
o] ok, F&o] AT A= BH FHolA ddet
GAte] AAY = FSE AT B3 PMy, PM,s,
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< =] 540 wrgE A
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o o
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Fe FARAL QFGEA L AAY 5 gt 75
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7] AL "o R 3 CWT 402 319 <
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