'.) Check for updates

Journal of Korean Society for Atmospheric Environment
Vol. 41, No. 2, April 2025, pp.372-389
https://doi.org/10.5572/KOSAE.2025.41.2.372

p-ISSN 1598-7132, e-ISSN 2383-5346

=
™=

QFHL X|SLCH7|ZAIL0N HEet B4 )02E I
7|2¥=Eel S4dEd 24
Spatial Correlation Analysis of Carbonaceous Aerosols and Air

Pollutants Obserevd in Anmyeondo Global Atmosphere Watch
(GAW) Regional Station

Ho

ol20p), RUIIY, AAIEY, BEHY, 2401, f3HY, A4

ot , 28U, ,axu?, F421 202513 38 62
MZ|1EY, AM|g|VD* ST 20254 38 28
FHEH 202513 4 1Y
Vg uehE BAITEEO, 2 AT AT A A7 N
Vet Asly| & dTY 71F - BHATA, VS gty 8433 Revised 28 March 2025
Accepted 1 April 2025
Euna Lee, Naki Yu", Siyoung Choi", Jongheon Han?, Sang Min Oh?, *Corresponding author
Hee-Jung Yoo?, Sumin Kim?, Jihoon Seo”, Saehee Lim#* Ee‘m;fi;?f:jﬂ@?fﬁackr

YDepartment of Environmental & IT Engineering, Chungnam National University, Daejeon,
Republic of Korea

DGlobal Atmospheric Watch and Research Division, National Institute of Meteorological Sciences, Jeju, Republic of Korea
3 Climate and Environmental Research Institute, Korea Institute of Science and Technology, Seoul, Republic of Korea
YDepartment of Environmental Engineering, Chungnam National University, Daejeon, Republic of Korea

Abstract The Anmyeondo Global Atmosphere Watch (GAW) station has played a vital role as a background site for
monitoring air pollution and climate change in Northeast Asia. This study examines the association between air quality at the
station and that in other domestic regions of Korea during periods when land breeze prevails at the station. We analyzed the
spatial correlations between OC, EC, PM,,, O3, NO,, CO, and SO, measured at the GAW station and air quality standard
pollutants (PM,,, PM, 5, O3, NO,, CO, SO,) observed at other regions in South Korea (Airkorea) for two periods when data are
available at the Anmyeondo GAW station, from June 2017 to March 2019 and from September 2022 to September 2023. The
concentration of PM;, and gaseous pollutants observed at Anmyeondo exhibited positive correlations with those in the
western coastal regions of Chungcheongnam-do and Jeolla-do. These spatial distributions likely reflect similarities in regional
emission characteristics and/or the influence of meteorological conditions between Anmyeondo and neighboring areas.
Under land breezes conditions at Anmyeondo, OC and EC concentrations were positively correlated with PM, 5 in the western
coastal regions of Chungcheongnam-do, western Gyeonggi-do, and Jeolla-do, and with NO, and CO in western Chung-
cheongnam-do, Seoul, and Gyeonggi-do. Given that traffic emissions were major sources of NO, and CO in Seoul and
Gyeonggi-do, this results suggest that parts of OC and EC which can be emitted from road traffic sources were likely
transported to Anmyeondo under land breeze. Spatial correlation patterns between carbonaceous aerosol (OC and EC) at
Anmyeondo and PM, 5, NO,, and CO in other domestic regions were broadly consistent. Notably, rather than OC, EC showed
the stronger correlations with these pollutants, reflecting its predominant origin from combustion processes, particularly
vehicular emissions, whereas OC was derived from more diverse sources and processes. This findings will help improve our
understanding of the factors influencing air quality at the station during periods dominated by land breeze.
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Table 1. Fractional distributions of wind direction measured at Anmyeondo Global Atmosphere Watch (GAW) station using
Automatic Weather Station (AWS).

Land breeze Sea breeze
Wind direction N NE E SE S SW w NW
Ratio (%) 224 13.8 13.8 7.1 10.6 10.3 9.2 12.6

The eight wind direction were classified based on the station’s geographical location; north (N), northeast (NE), east (E), and southeast (SE) were
designated as land breeze, while south (S), southwest (SW), west (W), and northwest (NW) were designated as sea breeze.
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Fig. 2. Diurnal distribution of wind directions (divided into eight compass direction) observed at Anmyeondo Global
Atmosphere Watch (GAW) station. The x-axis indicates the hour of the day (0~23), and the y-axis represents the percentage of
each wind direction in the hour.

F8t BT H (Thermal/Optical Transmittance 22 AF83519.2H, 0,, NO,, NO, CO ¥ SO,= Z+2+
method, TOT)= 2859, 45287 AlmE ZHsty Ae]AFE £47](05), 7t sshEg &
10~1527F 246t dd o] & AA 1AM (NO,, NO), H[EAZ 914 BA7] (CO), AF]Ad%
O ATt itEET ©®aA oo|2E0 AR s A B4V (SO)R 17 o2 EAH 25 E AMget
e 02494 FAYGE AR ()2 2o Aok N eA (R AdEE
AA, (2) A=FTE A8 (0C, EC, TC 715%), 3) DA WHE AF7|7A 4] A2H Folzbe 7|4
AAL =Y (TC 715), (4) HolA-2= BAYA+7F0.8  H] (Automatic Weather Station, AWS)Z 15 7+ 02
olslel kg A|A. o]F AR ZASH= S (noise)  ZAEF L) QHEZ O] NO, S A Blshg
$290] EC #m7t ZA5t] 717] A& (0.1 ugC 4712 245 NO, © NO A=E o]85}9] NO,
m™>)9] 1/10 o[}1 A ERt EA o] &85ttt 2E (NO, - NO)E AT PM,, 05, NO,, CO, SO,
Aoz 4HEH OC ECY ddFs=e EEFHY o] 717] A& A= 22 4 ug m™, 0.5 ppb, 0.4 ppb,
== 97 21 (1 719, 0°C) 2 & Atk 0.04 ppm, 0.5 ppb®]T}. PM,,, O3, NO,, NO, NO,, CO,
UL L7 T AL PM BFsEs 7 S0, D 7AARE BT B4 oo]2 0] A|l8 IH
2 EA7] (B-ray PM )& 54 HAC w2 SHE 2 o] o]Fojx] &= uff 45271] AR E Hutsto] ©Ha o

J. Korean Soc. Atmos. Environ., Vol. 41, No. 2, April 2025, pp.372-389



0|20F RLI7I, ZIMY, 353, 248, 731, A

30 35 40 45 50 55
concentration (ugC m3)

125 150 175 200 225 250 275 300 E3 30 35 40 45
concentration (ugC m~3)

i1
i

5 10 15 20 25 30
concentration (ppb)

[

250 300 350 400 450 500 550 15 20 2.5 30 35 40 45
concentration (ppb)

concentration (ppb)

Fig. 3. Spatial distribution of PM,o, PM, 5, O3, NO,, CO, and SO, concentrations during the study period (airkorea data).

olzEd SUF 279 147 E Aue ¥
shdrt.

2.2.2 MZ IP7|IREEHA SY =N s 2
FAE A7 |FAIAE ALt thE A9 of
7184 71EE A (PMyg, PM, 5, 05, NO,, CO ¥ SO,)
2 skt gt ool ZE]o} (www.airkorea.or.kr)
A ABSHE EARANZE AL 1A A= A
£ AMgstgloH, &2 Al Yol 547 o A
e 25 o2l Ao BE4 ARE Bl 1 7

AAE QEShe o2 AL olF Fo)

1737] 2244 (227709] S44) ] 7127 1E=
= AAE ArE AAdstlen, i E 2T
wAxet g A T 7183712 F
Y F4E fdl A4 A9 5= AR
Aitsto] AHgst.

A 7|1 7IEEE 0] T FxEE 2 9EE
ol wet Aoldt 2E BHoH(1H 3). PMt




OtptE RITLIZAIAOIN T53 ELA 025 % LIRS0l B2HE 4 3
m~, 28 pgm” OVF O R WEEUTE O, = AFEe H A7 A= AXA, tiAl= 7 EA; 7
=55 A 83 T AolA 7HE w2 =S Hol Al TPk A ollA BlwA w2 ol g
™ S¢t7bol /IR A1 FAH o R Hat ool T AS Wil W AHoA e o] S Bk o
7F RIS WA, NOv= A2& SHCZ Wisol A 71 AT 4o 4iAE Hole 292 9
A AT 7F FRsH vebdth cos A& 471, AFer T A9 7| ed=dY fY E= fE
T AR, AY A7, T8 dF, 24 FollA 500 FFS EUAU HiE E oA B4 o] FAlSH
ppb o139 FE7F BEESG 0T, SO,= PMt B ti7| L A= Y] S2]A HE4S SRt s
7 & d@AADGA7E 220 A7 AR, SE S vk Wl S0 AoEAlE A9 1l di7]e
B2, 248, B, 83t TollA 4ppb ol RS FEEY FAA MEAAE TR g2 onlet
Hyrch t}(Seo et al., 2024).
2 AT A= AT A7 A 4] T 7] 2.
2.3 24 d 71%&4 (PMyg, O3, NO,, CO, SO &4 ofoj2 &
7l e A=) A ol EF B F42 117 (0C,EC)] @+ & AAIGT 1% 249 vj7]
A3t A71e] g o olF A2 TR w2 SRVIEEE I SATRAS sk ol
(=TB7FHE: ©F 1,000 km o/, AZHFE: = o])of]  PAES 2R A= TAH] ST A=E
ofafl & FFS W=t (Seo et al, 2018). o] HTh 22 ghES 4= QI HV| L FV|EEE Y] B, FIH
A Rl sfigehs A A 2 B QY F RS AAT =23 AR AAE TS
B T RN, 4 AGe] di7| e ded w7 BRAS sk, koA wESH Atmnt
FTUAE 7138l A HEde A= FfetEz e 4 3Ild 0Ce ECO ¢ FHE i<
2 XS Helvh whebd B4 2o o) whm Aol 4 glo] FHE Aol AlAHA] ¢4 F
71e9Ed FEo A4 HE S0 2He v T AAE I SRS RSk 1L T
of I A 7| PE4 T AmetHlwTd v eFEdo]l Sl AdS A- R FYEAS
= WA ol W2 ol ZH FRE= AT Thse B flof bRl S50l EH IRt
A (BHE)E Aokl AASEY, o] AR (= 9 OC % EC Atm et o] ti7| e A4 A= E A
214 H5Ad)e ol &dl 3 ARAS esor &Stk B Aol A FAA Fola
Stk 0] 0.01 °JskQl A%, &Jn] = FEBAE Hlok
£ A sollA ] 7| ed=d F5 AAG, x(t, 2 wsto] s ARRES A o] YERA QAT
s A () Zo] I o ® Aol FAHF 4
2 x0)T 1 AR AGold =AH WE A e(ts) 2.4 371H FUEEA
o2 7tds] AT 4= AT} (Seo et al., 2024). Hybrid Single Particle Lagrangian Intergrated Tra-
B jectoy (HYSPLIT) 4 222 u]= National Oceanic
H 5)= (®E) + e(bs) M and Atmospheric Administration (NOAA) Air Resou-
B ApoAL FHlE JB xHE AA) K-S rces Laboratoryol Al AlFshs th7] =4 9 B4 &
P72 AEA AADEL gist 2 F A ADz Do|th(Stein et al., 2015; Draxler and Hess, 1998,
Aolgtg o, e(ts)e AHE FHETl tigh B2 1997). ©] AolME Rk A7 AL FEL
2 23 HEAS 7H AAE-& veRdch = fdEE 3719 olF BrE 24571 f4,
SR} e(ts) Q] A 7F Aol 71 Ao zE HYSPLIT RS o]-8510] 500 m LEoA] 247 72
J. Korean Soc. Atmos. Environ,, Vol. 41, No. 2, April 2025, pp. 372-389



0|20}, RLI7I, ZIAY, 253, 248!,

o] 3719 AAHL B 7R
S ET} 1°x1°91 Global Data Assimilation
System (GDAS1)& Z-&3th AHEH 57] A2
R 7] A] openairE AF8-5t 6702] w3 (cluster).>

R ohrk

o
O 1=
7t

LB

3. a3 Ay

QHHE X|FH7 [ ZAILL] 7 |[2E=E

= EAM

3.1

A BS712H (717 13} 717 2) QPR ATy 7]
HA Lol BET FA R 7 A7 IEELE
o] ABH 5= AALS I7 40 VeI A
717t 0Cet ECO| Ask B2 717t 4.31 pugC
STPm™, 0.77 ugC STPm™>% 2™, PM,,, O;, NO,, CO
2 50,9 it = AR 33.7 ugm >, 41.3 ppb,
5.72 ppb, 219.7 ppb, 1.2 ppbAT}. FHE OCe] A
Fhe B S ofg YA BE5HE OC F& (F
2 3~5ugC m™) 9] el IS, ECO At sk

Period 1

=
v

| mmm OC— PMyp
. EC

=
o

OC, EC
(ugC STPmM~3)

=

SO (ppb)

219 (F4k: 1.8 pgC m™)EHot
, Al HH7§1—’H7] 2199 (0.4 ugC m) Bt =
(0.9 ugC m>)Erhe
et al., 2022a, 2022b; Yoo et al., 2022).
HWsHS o, QFH 2] PM,,
2‘94 Bt FEv gaston,
7k oF 15%2} 29% 42 S7FoHITH(E
a8y, 7]7 19] alFoh= 2017~201992 1 =
SiETh diH oz Sy tf7]do] G2 dfel
, 717 200 St 202392 2L o] F FE7t
Joote ol HYd oHO]E]-(NIMS 2024).
FHME A2 7170 7| edEd T
£ H 1519 th (Hao et al., 2021). ThehA Z 24U
1249 sk fdo] MRS 7FsAdo] &7
120 13 713t 29] Hlugte s @@=
S}7]+= ol

A7 FEE A= B 5
S o, 717k 19] PM,, O3, NO,, CO ¥
S0,9| A= Wt Fr= H oA BEE 3t 0.6
(03)~3.5 (NOyH| Zpo]& H3loH, 717t 29] tj7]|gh

l~>iilrE\_'>’

rot _ll-',:l

N =3

R

-~
N

N

> 82 N o H

Bl
=
mlm
i}
i)
O
ol
N

[e]

k1
lo

P .2
=
N

A L N
[
ol

K1

Period 2
150
M‘E
O
2
! ’ I ] 15
U{ 1 10@
(‘ﬂ rjﬁjﬂ' il e o )
FOpReAd Pl b wl o : le L, B
M]ﬂ“'lﬁ# lL‘}” ﬁ_ﬂ “m&' g L"WW‘ 4N la‘*sﬁ:‘} *
Mgt 0
I‘ |‘ 80
i b oyt ! 603
A A A e
ittt ol 8
i bl b M W "

04

12201902

2023 09

Date (MM)

Fig. 4. Time series of OC, EC, PM;,, O3, NO,, CO, and SO, observed at the Anmyeondo GAW station.

SO IstEx| M4 E M 25



379

plyu =P e R PAFZNENY S R =y

oSN E T AT o) X o B O 8o m My TR W WET Y

) . g = T M — —_— i —_—

Tafesrarsprl 2Z¥ele flESplsns By <c® Ty -

o MR Woor de B g g L RS L T i ) B =S AR

T yodemd S BT gHa YW T N bBREyp= ISR MRS

= T W T o Yy $ ol oy & = = £ © B . Ird vV

&.%WMET%N%__%omm SRy @ 200 F @y lae 2 oW KoY
—_ Fo) o - N

PRELTETIRCE e lEvPIRUIRELESATAERE s Eoy

o = o 3 O P < w09 R o= - ° 52 2 S

OLEWW%%MMHWW z_mhwqem,_o a%%amﬂc\_t_ﬂ'e_uﬂﬂsﬂmdﬂa z,_am_nwﬂuﬂ

ﬂoi7qon _ZELJ.,WHMM Wy X NN e H B EJﬁdllﬂomﬂzﬂmﬂdﬂ M &8 o

BTN E LR ¢ H%%ﬂ%mM,_LoL.mz]r%mEiﬂﬁ%%%%aL_L ZxlF

REX Sy oT® o ZE Rk sEele sr N PRE SNy 2y o

AT X bz T dmlgp ol OB 2T S M mE S n e d g

F ST LT L ARTRY dRSTET S MTARy T o BHT o ey B

RenN s 0grmrs SE2XMpgLemy o g L®PHME om g o d

L_L3Ezu_ﬂﬁ1%%n€mﬂwmm 5ﬂlmHJMﬂoﬂou%ﬂozLSioOEo_._m_ﬂonMN:i__o,_nm_.ooo_a

E%Lﬁﬁﬂdnwlﬂulum}LNﬂmﬂﬁmltﬂuz_oovdPL_L,szﬂM._.A d_ﬂﬁ_uN.MLi_umaﬁl%o_M.matﬂﬂm

o g X e RO BT IS®E YL QF DY g By T s

- R B Tl R e ST R R N R Rl I

™ - < Nl . — —_— —

%O.Oﬂihl_,nmaoa_%c_aow_iwmm,Amnm\ﬂovﬂAmﬂﬂhﬁ_me%ﬁ.AEH@EEMMQ

W T pol B LOFhT TR T MA T T m T o T YR E e w A

~ 0 s = T > I X o o o5l © = o &= X KN o o) N oo wr

e EE L ST Y s L R RN e BT YL AT

° N 27 T RS O T TR TX T Mol of Hx TR N B R CUNCCIE!

Y+ LE LL9TF+9'8¢€S S'SL+8TC 8ELFLLT L'0C+L'LT 6'6Z+89 19JUIM

L'CFLE SE0TF6'LTY 9'ELF08L VLLF6VT IvLFL8L 0'€EC+0ve uwniny

L'EFTE LYSLFS6SE 98F9LL L'LTFLEE CTLLFLSL 9SLFELT Jawuing

L'TFTE 606LF9VLY 6'CLF991 6l FL8E 9'0CF1'SC CErFrYS _ _ _ Bunds apim-uoneN

SLF9C TSLLFEL8E VILFLYL L'6LF6'LE 6vLF+06L 8CEFVLE (9T'60°€z02~0C mNOUNON_mmm

CEFOY 0LYC+T L8V LYLFL0T 8'8LF+59C 0CF1'ST C6CFVEY (0£e0610T~£C o—oku—_wwmn“

Co0FS'L L'LSF1'59C SeE+89 TSFEVE 6'8L+/.'8€E 8'C+89 90+60 ov+6+t 19JUIM

S0FT1L 80SF6'LLT CEFY9 LLFILY 00LF6'LC tF69 S0F60 6'LFLY uwniny

TOFOL  SIWFLEL  ELFSE  6OLF6EY VIFT9T  STFLL £0F90 ILFSE sawuing

90F0°L 6'18FL'STT Tr+89 L'6F88Y _ 6CCFLOY €TFY9 S0F80 L'Z+0Y Bunds opuoakwuy

'0+80 €0S+2991 CEFYS L'0L+80F TLLFOCE vZFv9 S0F60 8T+ LY (9z'60°€202~0C mNOUNON_WNn_v

60F¥L L6 Fvire Y'Y +6'S V9ILFOLY S6LFLYE 9CF+0L S0F£0 SLFLY (0e'€0' PONZmN..w_.o_Mumnu—_wwNnv_

(qdd) (qdd) (qdd) (qdd) (g-w Br) (g-wi brl) ones (¢-wd1s D6r) (g-wd1s Dbr)

‘os (o) ‘ON fo “YNd o'wd 53/20 o3 20

‘(e3Ep BIOYNAIY) SUOIIE)S SPIMUOIIRU PpUE UOIIe)S (YD) OpuoaAWuY ay3 je syuein|jod snoasen) pue s|0SoJaY JO SUOIIeIJUIdUO0D 3Y] *Z d|qeL

J. Korean Soc. Atmos. Environ., Vol. 41, No. 2, April 2025, pp.372-389



11380 ol20k BLbI, HAIY, BEH, 248, RIF, U4, AXIE, UM

1.5+
8|
e o
r? )
s 6 ;E. 10—
a ~
= %)
0, O
% )
= 205
O 2 8
o
0 L — 0.0 N B B B B
12 3 45 6 7 8 9 101112 12 3 456 7 8 9101112
Month Month
60
60—
T
€ 3 40
§ 20 :
3 =
o
=] (@]
E 20 20
0 I e ! T 0 R e e | ===]
1 23 45 6 7 8 9101112 1 2 3 4 5 6 7 8 9101112
Month Month
125
10.0 300
) 7.5 o)
= g—zoo—
~
O 5.0 o
=4 o
100
2.5
0.0— T 0 T b1 T T ) 1 T
12 345 6 7 8 9101112 12 3 456 7 8 9101112
Month Month
25
2.0
|15
&
~
O 1.0
(2]
0.5
0.0 o

LB
12 3 456 7 8 9101112
Month

Fig. 5. Monthly mean concentrations of OC, EC, PM;,, O3, NO,, CO, and SO, observed at the Anmyeondo GAW station. Colors
distinguish four seasons. Error bars indicate standard deviations of these pollutants in each month.

o COE MLA S o] HIYE Msichr= A Ao DA 0%t ECS) HRAY} 2
037, p<0.01). COE= AE3, A2, Ay A gre AL, 5 220) MEoltt §9 A7} o

=0
=o
2HE B9 Aol o WAstH Ecot MiEE B 7HsAS AT
4 ujE EXAo] FAFSICH (Dickerson et al., 2002). 1

=7 gstEX| M41 M 2E



381

HHE X|FLCHT [ZEA 200 M

o
P

3.2 QtHEQ} ILY X|

BB U e T e MM QoM RTE T PR T B
dﬂﬂLEO‘wuﬂﬂoEHT.JE 41,Ho1v_Al,|Q¢‘m.ﬂo_.awNoE1rm.uHﬂLoﬂﬂJ
] A ZJ.E_.EELL D — = To? o
LT R T LT LR W T g oo HoE
PET QRSN X CoE N W O mloop WO BB oL M ook
ﬂa%%ﬂ%%ﬂ%ﬁ%%%%%;__om:f%qonﬂ@%ﬂ
—_— = 0~ oy o Ay — e N P T S
I S E T TR Y
A L = C o Hod e e Mo X Vi TR
2 X — =] K o el 0 e H =] i~
Mawﬂdﬂ_fo%w&a@_ﬂ%wo_;o@u.%ﬁo_amau..ﬂﬂ
Pm.muw_m n._am_miﬂm_w_mﬂmm_iMoﬂEmLﬂWﬂomﬂ%m_x%wowm
T =z ° I T A LN e R g W
ﬂLMcu_m.,o%d.oq_m ﬂaﬁmﬂﬂ%mwmoﬂ%%mwﬁﬂhur%
dﬁxﬂuxo_Kmoﬂwﬂm%ﬁeﬂ%gﬁ@%%%@%%7:iw_ﬁvo
2 ~— ~ o o O_,I‘IJl n al
1O_LM%@ngiuﬂoaow_m&ﬁE._M_lﬂﬂﬂr‘mﬂ:._o}_500O%Tﬂ]ﬂﬂmo
By DR T 2o R Ao PG o ey FD O
ﬂ%wmo_eu.x%%ﬂﬂomﬂ%%MQM%QOﬂﬁ%o#%_ﬂoz
WMo dgg g Ros piUradxaEse ™ 2
WME%o_w@ﬂ.%%ovﬂﬁ%ﬁ%N%MHW%QHM%%L_L
B S e B oy & KM 0 T W g e o 5 B
WMo Rl Pol kR T T s wE e o
W WM TET WRT U WT WA W R T MR G WT
ﬂnmLioﬁMmeﬂwL_L%Mﬂ%mﬂmﬁm OP%m_xwmo_m@m_o
ﬂo o N OD__02.n_A| 0 e) M ~ J)Al ir
S s Tk F e n 2 I RR LBy TP LT
F@waou.ma_aiﬁﬂ,,ﬂ%mx\m%Mmm i P L Fom o
N g R HEr g S ST WSS, XY
s o MmN ol oo 2w aBE LY R g
Blo CEBEE Jihp~ 27 80 o O Mo
S Rl T S T SRR AC ﬂﬂﬁ%ﬁﬁ%ﬂ
b S T o == —_— A ,l_l,_o,o|,|,|1_
T S Z oy o R T Mg s 2 H B o T ol
WP Z e bR gen 58 TeElHHowg
= % O F o S X o) T o 215 = O wr
03 e S HE MW kg =W 2 BN E g s BE
w....-._u_me o_LMR,m‘Lmﬂ,uUPOME‘m.L@o,DIMM ﬂqn.vu,m.MmEk)ﬁEnNu,olu_
V& g Al XN B H X =5 B o T o0 L Xm
N S o N mo 0T o ~ B X0 T g gy &
lﬂPmﬂxn_.ao‘_ﬂw__Hx - g A H oy B S A N
o — —, 3 & T o I D O - = H I & -
0y __o,_,,m.|,.,_m0 Xb ,__.mm B S n_AI,WMLt il ﬁ o) K Mﬂo ﬁ_wmﬂat Ny
o ™ Nr X ~ 7 2 o X 1T i —
or & Ar 705_w1£s.m.a,%o,momaﬂLutwde%E_ﬁ_nnVnﬁoﬂo%o
ST UM G LT = CH TR YR L g
Wiz g ™ i d R Cw g Ly
) N iy ~ Xl ) = <
X —_— ‘.__ﬁ_leH_Tn Yo o - _._.l 7077 ~
e oo N o Mo e o_auMA,m.MﬂM\,.__/lﬂdﬂd_-z,_ © o5 =
1r1._|ﬂ._lﬂ‘|1_| fa) JL...O o nFOﬂL:NIVﬂ %
N dx B K X e yw o yF o < 9 o7 oF
REVMETFERAN ST ®OHT S W oF N Uo 4 Mo my

He} F2 FHollA
oA o Fde oF

H

- =
= H8o] oF 58.4% %2

[elfe]
)

=

AHA]

o] %

it
o

st

© 3

L

=

=

Upepic, kS ) A

=

Az o

=

Al
J. Korean Soc. Atmos. Environ., Vol. 41, No. 2, April 2025, pp.372-389

T

Z]
&
o]
H
Iel
il
1

of Atk

=
=

e ot Hebd e
O QhH;e}F AT

2, =4 o

(Shinan-gun, 2023). $tHE ] SO, H]

S0, et Arigoz
» S

o o
HO
L

.

1 Z]

Ry

5
A o]y

s
J SR 2R SRS 71

[e]

=3

7

=

A
1=

pu

94

3

5

=
=

=

}olEe
ol

A

oA By

Ll

o

=

Al AR
Hl2 4]

o

il

T

Ko
—
S



11382 ol20k BLPI, BAIY, BEH, 248, S5IF, U4, AXIE, UM

Entire Spring Summer Autumn Winter PM;,
—A— AMY(36.53, 126.32) —&— AMY(36.53, 126.32) —A— AMY(36.53, 126.32) —A— AMY(36.53, 126.32) —A&— AMY(36.53, 126.32) 0.8
06

o
~

Entire Spring Summer Autumn Winter 03
—A— AMY(3653,12632) = —A— AMY(36.53,12632) —A— AMY(36:53, 126.32)

0.6

o
~

orrelation coefficient(r)

02

.
S g
n

S & o
© o N
C

Entire Spring Summer Autumn Winter NO,
—A— AMY(36.53, 126.32) —A— AMY(36.53, 126.32) —A— AMY(36.53, 126.32) —A— AMY(36.53, 126.32) 0.8

orrelation coefficient(r)

L © © © o
S & 2 2 2 ¢
To oMo

S
o
@

'
2 C
®

Entire Spring Summer Autumn Winter co
—A— AMY(36.53, 126.32) —A— AMY(36.53, 126.32) —&— AMY(36.53, 126.32) —A— AMY(36.53, 126.32) —A— AMY(36.53, 126.32) 0.8

L © © © o
S & 2 2 9 ¢
To oMo

orrelation coefficient(r)

S
© o
C

Entire Spring Summer Autumn Winter 50,
—A— AMY(36.53, 126.32) —A— AMY(36.53, 126.32) —A— AMY(36.53, 126.32) 0.8

-0.2
-04¢£

Fig. 6. Seasonal spatial correlation distributions of PM;,, O3, NO,, CO and SO, between the Anmyeondo GAW station and
other regions in Korea. The colors indicate positive (red) or negative (blue) values in the correlation coefficient (r). Areas of cit-
ies/counties with statistically significant correlation at the 99% confidence level are shown.

=7 gstEX| M41 M 2E



QHHE X|TLCHT [ZAIL0A 2

3.3 QMHEQ| EtA O|0{2EE SE2 =L PMys,
NOZ ool _-_JIvAh_}A-I HM

o Lo =+

0CS} ECE PM, ;0] 4 ARo=, 254} 7|
ZeH ohoFt SR a8 O 9 ofe] 4z

25 53t 2L A9HQ WS

A5t 71 7be 2R E F2 WAYsHE NO, 9 Ee

A dAs2XE HASH=E Ccote) A BEAS &

o

s ocet Ece] =] HiE B 7AFel W3t olsh”

rulm

O

m{o

7F5 e Zolk. AT L A2z SN A2 A
2 A|olst Bapo] B2 v F )7 0GB o] 7
99 315k B34 93 e 0ce| 92 FEE

=3 }tﬂEOﬂlﬂ =t
£498 F45R A

w7k b Aol

AWS 23k Z}E_ELTH 1%]
2 AtEstg o, tHE
5% ‘:'*1% AE, EA
J—/R]-JI,_]—/H H/HO _A H__nl_
Sho] At ZPE—
HEE= AASHA 2 ol oc ¥
ECe} nP7HA] 2 FAREAS AASH] &
29 9] PM, 5, NO, ¥ COQte] F7HAIHA
Arct 1 A3 OC ECE NO, ¥ CO9F &
S ERE Bk
OCet ECE 2% 34, 7], A&
2o A PM, 5o o] FHBAE
r=0.40~0.61, EC: r=0.50~0.75). 3], EC= A4,
5, 7471 A q7k2] rgEo] fofnlgt A
W& Ul (r>04). B3 ECE B, A&, 4
7] 21999] NO, ¥ COft= Bl Foju|gh A4
< B¢tk OCHT}E EC7} PM, 5, NO, @ COS} At
Hog =2 AL Bt 7B o2 EC7F OC
Hr ohg 2199 di7|er|eEd iAol =

%2
A=A
£

O{hl

T A

iy

=:]
=

o]
d
&

=

(o}

H o]y
Rl

(¢}
=}

=35}
—||_

2 O0iZE | th7[2FE 383

SKel

EC ¥ CO9 A2 SH (r>04)ETt =4
(r>0.5)17 ZF o =7 vebgth 20218 7]E, NO,
ot Co9l FQ HiEdS AT EY, L 20]F5 2P|
Aol 27t 41%2F 30%, 71914 51%2} 48%E
A 2)5HH 74 52 H]5-& HTHNAIR, 2021). ¥t
%‘* 219 H= NO, HiE2] 2 HRlo] 20|
S A (27%)°01%101, CO HiE2] Fa Y12 A

4> (39%) = YT ¢FHE9] 0C-COo ¥

C-CO9| Jo] SHET AT} o F2 9]
%141 HjE 2o 1°ﬂ £ gl 4 wtgd
=2 FAH &, R S50 A o 5
B ERolFedd W HiEH oCe} EC7t #5E
RS 7Hs/do] Ak ¥hE, oCcE High A4, 4t
NO,, CO%}t 0.5 o|5Fe] TS BT
fFojmlet BAE Holz] ok
=5 0C FEo| 2 4
A oce] Hlgo] =& A

2% = /R] oA T

HHD OHT )

é

do u

= 7

rl

5

o

l

[e)

]—rﬂ' EHZﬂi 0.4 °Js}
]Hh z}o]7} 91 ltt. o]
FHAlTE O HE 2 7]
2 gRog pogd 5
uPA & (9F 42%)0] TFE 7|
N o AR 4

. ¥HA, 7+ ocst
2 27} =elgh A

A Aol = OCet =

nE

of o174
Zﬂ
lﬂ A% PM,, 594

}\]—on [e] ];'— /\]'_\4-

J. Korean Soc. Atmos. Environ., Vol. 41, No. 2, April 2025, pp.372-389



SN

k=
=

[, =2l MX]

o=
&1, R

o, SLI7|, HINI, 3153, @

o
=

J

(4)3ua1014205 UONE[RLI0D
wn
=]

e
=]

(1)1ua1d14205 UonEe|aLI0D)
~ Lo 52
(=] o o

(4)1ua121y4200 uoneBLI0D
Ln oy = N
=} S S (@]
=

~
S

n
o

=

o

"UMOYS 31€ [9A3] 32UBPLUOD %66 DY} 18 UOIIR[2110D Juedyiubis A[|ed1Isiiels Yiim Sa13unod/sallid JO Ssealy "SUOIIpUOD 9zaalg pue| Japun ealoy|
YInos ul sajis ealoyile 38 0D CON “SYUNJ pue uonels (MyD) Ydrep a1aydsowy [eqojn opuoakwiuy 3yl 38 D3 (9) ‘D0 () 40 uoiNguUIsIp UoIe|a.1i0d [eljeds jeuoseas *z ‘b4

(2€'921L "€SIANY —F—

(26921 "€SIEANY —¥—

(2€'92L "€ESIANY —F—

(2€'921L "€ESIANY —¥—

1IN

uwniny

Jawwing

bunds

(2€'92L 'ESIOANY —¥—

(2€'92L "€SIOANY —¥—

(2€'92L "ESIEANY —¥—

(2€'92L "€SIOANY —¥—

FESTITYY

(2€'921 "€S9EANY —F—
I9JUIM

uwniny

(26921 "€SIEANY —F—

uwniny

Jswwng

(2€'921 "€S9OANY —¥—
Jawwns

bunds

(26921 "€SIANY —F—

buuds
>3 (q)

(4)1us11)}20> UONE.[BII0D)

™~
S

(4)1us1D1)J20> UOIR[RII0D)
wn
[=]

(4)1ua121)J20D UoN.[BII0D)
R o0
o o

P
(=}

m.N_Zn_

(2€92L 'ESIOANY ¥~

(2€'92L "€SIEANY ¥~

(€921 'ESIDANY —F—

(2€'921 "€SIEANY —¥—

FESTTY

uwininy

Jswwng

bunds

(2€92L 'ESIOANY —¥—

(€921 "ES9OANY —¥—

(26921 "ES9DANY —F—

FESTTY

uwinny

Jawwing

buuds

(2€'921 "€SIEANY —¥—

(2€'92L "€SIEANY —¥—

(2€'92L "€SIEANY —¥—

(2€'92L "€SIEIANY —¥—

FETITTTY

uwinny

Jswwng

Bunds
J0 (®)

3

|X| ® 41 2 Xl 2



ORI XITH7 [RAIAOIA BT EHA OlO12E U O |QBSHO| BATY BA 385

Spring

8.9%

3

; ’
1 Y 4 .
éﬁ{\\ o ) { 131%
@

= . 13.4%

10%

12.7%

58% 127%

i

Winter
47%
18.4%
g 15.1% 221%
=
‘\x\v
& 18.1%

1.7<\ -

e

m S

Fig. 8. Cluster analysis of 3-day backward trajectories calculated at 500m altitude for each season.

= 555 9 QoA IAYTE A AHA 4 (Chen et
al,, 2017) 9 AtEo] 58 2 555 Bl 92 7
A& 73S wiAE & glok T3 FFA 54
&= 7159 7] BAlel whet (1 8) AR A
7| dEES A= SRS 7FAE = Ark A
3712 ZHol A=, 0Cet PM, 7t At o2 71
Aol FARE BA712E (o APE) S TS 5
AUk

AR &3 2404 = AH9] PM, 5, NO,

F

2 Cco%} QtHE ECO] AAE F7H4T EXE= OC
oF Fgo] FAr oL, Ecete] AdAdol o &9k

(O™ 7b). B 7HS, AEE ECS PM, = HHEE
21 (Aslieh A1) Aot A& Y& A7, AL D 7
7] AR oA FE5E TAS B TH0.50~0.79).
QPH = 0] ECE} EF A9 NO,, CO2| FIHITA A
o5dof ¥, B, 718, ALl A JHE B
ot ol F o Aol w2 wWolqlth 723t A

¢

.

2ol Ghe mstel weh chepet A4 o] o
4 A w2 (o =ROIF0
W & o A0 BRE Aol 9k 4R

7 oF 74%% AAFLL, SR FYL

13.4%°] &5t ALd 7R=

o] BAF A9 FHE FEE Hid=T,
e Gl 24 Uehd &2 42 ol2et 34
of PE Ao WAt 7F2e BAAE AdTt
5% Ads FEHY, §F0] ¥SHUS o &
A A7 A 422 0Cet ECE MR %
Z 2|9& TAH2Z PM,;, NO, T CcOgt o Zgt

J. Korean Soc. Atmos. Environ., Vol. 41, No. 2, April 2025, pp.372-389



0|20k FLI7|, ZIME, et58, 24T, 731,

off
)
=2
X
N
3
N
)
o

21.6%, 19.2%, 8.2%).
HEO OC 5% (4.72 ugC STPm™
(2.81~4.56 ugC STPm ™) 2.t} k7
oA TE5H OCot ECe
£ HQl A9oA viEH 7|2
UAY AR HiE 2 A 712
o}, ?hE, w2 9ol AA vEhd
= FAFE ZFSE ofAlof HiF oA
B (TetA, FeHsA)ol v
A

ke
ru

o M

I
off
H—I
|

i
&

C

Ir

o2 H
o rlo H
N
1o
3
ol

1> 1

o,?,,r
1o
ot B30 AT

0%
r
re

ke

ol e

e

£
ics
sk

o
&
4 o

t

N

]_

0
4 o fr

=

it

i)

i1/

F=ls

= gt
Z(0ocet EC) =yl thE A9 719
T BAS S B4 &
o =3 71742 20179 6% 23U FH 2019
9 39 309714 oF 20701, 2022'F 99 29U B E
2023 9 26947FA] oF 12701 Ftol it WA, &
TS AlQet &, et e} e 21 7] g 7]
BA5to] ot oA T
2 715& olslfetarzt o141
gt AAsto], FAHESAS
9] OC, EC&} B Z99] PM, 5, NO,,
shlet. o] £A4& 5o

53 A1l

=S

RPHIE 2|71 A Aol A

Ko}
T

=
i
o

o
i

1
-

W% 9 AL olsfekunt s1ct
A 712 AL 2777 0l A

PM,,, O3, NO,, CO, $O,2] B = tjd] A=
F 35ME, FAEOA o]F AR Tt ¢
59 W& Holgit} 53], ol 54 AR 9] NO,,
CO, SO, &k tH| A= P k= 2.2~3.34] =k
o}, QAT 271 A A0 PM, B 71AVY 2 A=
Aol =24 HE4E Asfier & At
Aafiets SHoE 49
CO, SO, = A WE7HA]
H JEE Bk ol=jt &
JIALZF A= B 5= (FY
7

SEE T 2SO

Eh
Hel
)

1

ol

0]

A
1]
AT
flo 1l

rE
ot
ox oX

o
»
N

i
T
55

5
k> & of¢

B

it
i)

nE

%

CI‘)E og
o2

>,

o

7 AL AsitE
SHH, NO, 2]
FHE FAH o,
Aol T A el
, QIH I 9} oo
Ao

)oltt 71

Q3o

ofN

o,

o

ftl

Jo

D)

e
N AL
= e 18 o

A
Bl

Ir
>
2
I

0_>|:4 Il
o fr o H

Rl
o)
fru
o
il
(o]
T
W 0%
=]
rlr
__)ii“
T

L
;‘:?En
(o)

A

8
£
=,
N
°,

Z
S

oo ro N

OCS} EC &

oF X199 PM, 59t T 3

rr

of AHgE Brhr>04). SEAT FHolA o]
50] 39 HjE0] EROIFLAUYL T2 )

ATl BEE OCe EC= T2 E=ol5e9
oA HIZE S 7Hs S AR B3 S8 Al
719 AEE FATERLE 0Ct EC 25 PM, s}
NO,, CO%t &, 7F, A&l G F A
THAE B oH, OCHTH= EC2} PM, 5, NO,, CO
oto] o] w2 Ho|gitt eHH, 7H2ofl A=}
ASlior 2 H959] Aol w2 Holdledl, T &
T QTS AA fdEE tr1e] BAR, =] 4
F =U JH A9 tir|edEE T 5 o
7Fs/dol A712 4= Ak

AMHo =, A zpo|7F B3F6HA vret
W= SR, AA Ao QPR 2|7 ZHA A

HESo] Bt SERCH AN 2L ghe

19 O
E—ﬂ]f

PR

o 2>

=7 gstEX| M41 M 2E



ol
PO
0 18 “HJ 1%
> il N rlo
oz l"_,_z O{N
)
fu
>,
of

Lo g

o o M

lt
jo

H
1o
i)
m:{o

lo
=
v
ot
2
r-lm
ol
zl

B
_>.:
0

REERES R
A=49 0C %
4 7w 5 o 2ol
o] BT £A
%iﬂﬂ§+4ﬂ 9 7
Aolet Z|e it olelgt
Seltere] A At 24
AFINA L0 BE A7) Fgo]
7oy,

)

otk

XN

o
=T

e 2

o] Ztg&= 717 =7 der T dERAd
Z1ENEATE, “GAE - AF AA F AET]E AT
(KMA2018-00521)"2} $H=A-A]¢k (2021R1C1C201
1543 & RS-2023-00249553)9] A|Lo2 $PE|5
Utk ti71e3 7124 5 A= (Airkorea) 9}t 714
A= (AWS)E AlFdlle S -saat 71437 ol &
AtEF U

References

Btaszczak, B., Mathews, B. (2020) Characteristics of Carbona-
ceous Matter in Aerosol from Selected Urban and
Rural Areas of Southern Poland, Atmosphere, 11(7),
687. https://doi.org/10.3390/atmos11070687

Chen, J,, Li, C,, Ristovski, Z,, Milic, A., Gu, Y., Islam, M.S,, Wang, S.,
Hao, J., Zhang, H., He, C,, Guo, H., Fu, H., Miljevic, B.,
Morawska, L., Thai, P, LAM, Y.F, Pereira, G., Ding, A.,
Huang, X., Dumka, U.C. (2017) A review of biomass
burning: Emissions and impacts on air quality, health

387

and climate in China, Science of The Total Environ-
ment, 579, 1000-1034. https://doi.org/10.1016/j.sci-
totenv.2016.11.025

Cheng, Y., Zheng, G., Wei, C,, Mu, Q,, Zheng, B, Wang, Z., Gao, M.,
Zhang, Q. He, K., Carmichael, G., Poschl, U., Su, H.
(2016) Reactive nitrogen chemistry in aerosol water
as a source of sulfate during haze events in China,
Science Advances, 2(12), e1601530. https://doi.org/
doi:10.1126/sciadv.1601530

Choi, D.R, Koo, Y.S., Jo, J.S,, Jang, YK, Lee, J.B., Park, H.J. (2016)
The effect of dust emissions on PM;, concentration
in East Asia, Journal of Korean Society for Atmo-
spheric Environment, 32(1), 32-45, (in Korean with
English abstract). https://doi.org/10.5572/KOSAE.
2016.32.1.032

Dickerson, R.R., Andreae, M.O., Campos, T., Mayol-Bracero, O.L.,
Neusuess, C., Streets, D.G. (2002) Analysis of black
carbon and carbon monoxide observed over the
Indian Ocean: Implications for emissions and photo-
chemistry, Journal of Geophysical Research: Atmo-
spheres, 107(D19), INX2-16. https://doi.org/10.1029/
2001JD000501

Draxler, R.R., Hess, G.D. (1997) Description of the HYSPLIT_4
modeling system. NOAA Tech. Memo. ERL ARL-224,
24.

Draxler, R.R., Hess, G.D. (1998) An overview of the HYSPLIT_4
modeling system for trajectories, dispersion, and
deposition, Austrian Meteorological Magazine, 47,
295-308.

Gentner, D.R,, Isaacman, G., Worton, D.R., Chan, A.W.H., Dall-
mann, T.R., Davis, L., Liu, S., Day, D.A., Russell, LM.,
Wilson, K.R., Weber, R., Guha, A., Harley, R.A., Gold-
stein, A.H.(2012) Elucidating Secondary Organic
Aerosol from Diesel and Gasoline Vehicles through
Detailed Characterization of Organic Carbon Emis-
sions, Environmental Sciences, 109(45), 18318-
18323. https://doi.org/10.1073/pnas.1212272109

Ham, J,, Lee, M., Ryoo, S.-B., Lee, Y.-G. (2019) Distribution Charac-
teristics and Background Air Classification of PM, 5
OC and EC in Summer Monsoon Season at the
Anmyeondo Global Atmosphere Watch (GAW) Regio-
nal Station, Atmosphere, 29(4), 429-438, (in Korean
with English abstract). https://doi.org/10.14191/
ATMO0S.2019.29.4.429

Hao, X, Li, J., Wang, H., Liao, H., Yin, Z,, Hu, J., Wei, Y., Dang, R.
(2021) Long-term health impact of PM, 5 under
whole-year COVID-19 lockdown in China, Environ-
mental Pollution, 290, 118118. https://doi.org/
https://doi.org/10.1016/j.envpol.2021.118118

J. Korean Soc. Atmos. Environ., Vol. 41, No. 2, April 2025, pp.372-389


https://doi.org/10.3390/atmos11070687
https://doi.org/10.1016/j.scitotenv.2016.11.025
https://doi.org/10.1016/j.scitotenv.2016.11.025
https://doi.org/doi:10.1126/sciadv.1601530
https://doi.org/doi:10.1126/sciadv.1601530
https://doi.org/10.5572/KOSAE.2016.32.1.032
https://doi.org/10.5572/KOSAE.2016.32.1.032
https://doi.org/10.1029/2001JD000501
https://doi.org/10.1029/2001JD000501
https://doi.org/10.1073/pnas.1212272109
https://doi.org/10.14191/ATMOS.2019.29.4.429
https://doi.org/10.14191/ATMOS.2019.29.4.429
https://doi.org/https://doi.org/10.1016/j.envpol.2021.118118
https://doi.org/https://doi.org/10.1016/j.envpol.2021.118118

0|20k FL7|, ZAE, Bt53, 24t

(l

Jeong, M., Yoo, H., Ko, H., Oh, S., Hwang, S.(2024) Comparison of
Physical, Optical, and Chemical Properties of Aero-
sols from Asian Dust and Haze Episodes Observed at
Anmyeon-Do in 2018~2021, Journal of Korean Soci-
ety for Atmospheric Environment, 40(2), 171-179, (in
Korean with English abstract). https://doi.org/10.
5572/KOSAE.2024.40.2.171

Kim, H.C., Kim, E., Bae, C., Cho, J.H., Kim, B.U., Kim, S.(2017)
Regional contributions to particulate matter concen-
tration in the Seoul metropolitan area, South Korea:
seasonal variation and sensitivity to meteorology
and emissions inventory, Atmospheric Chemistry
and Physics, 17(17), 10315-10332. https://doi.org/10.
5194/acp-17-10315-2017

Lama, S., Houweling, S., Boersma, K.F, Eskes, H., Aben, |., Denier
van der Gon, H.A.C,, Krol, M.C., Dolman, H., Borsdorff,
T., Lorente, A. (2020) Quantifying burning efficiency
in megacities using the NO,/CO ratio from the Tropo-
spheric Monitoring Instrument (TROPOMI), Atmo-
spheric Chemistry and Physics, 20(17), 10295-10310.
https://doi.org/10.5194/acp-20-10295-2020

Lee, H., Kang, K., Park, S., Han, Y., Bae, M. (2022a) Characteristics
of Atmospheric Particulate Organic Carbon and
PAHs in Chuncheon during Cold Season, Journal of
Korean Society for Atmospheric Environment, 38(6),
882-894, (in Korean with English abstract). https://
doi.org/10.5572/KOSAE.2022.38.6.882

Lee, H, Kim, N, Jo, M, Lee, S., Choi, J., Kang, K., Choi, S. (2022b)
Characteristics of PM, s Pollution and Long-Range
Atmospheric Transport in Background Areas (Baeng-
nyeong and Jeju Islands), Journal of Korean Society
for Atmospheric Environment, 38(4), 524-541, (in Kore-
an with English abstract). https://doi.org/10.5572/
KOSAE.2022.38.4.524

Lee, Y., Park, M., Jung, S., Kim, S., Jo, M., Song, I, Lyy, Y., Lim, Y.,
Kim, J,, Jung, H., Lee, S., Choi, W., Ahn, J., Lee, M.,
Kang, H., Park, S., Seo, S., Jung, D., Hyun, J., Park, J.,
Hwang, T,, Hong, Y., Hong, J.,, Shin, H., Shin, H. (2015)
Characteristics of Particulate Carbon in the Ambient
Air in the Korean Peninsula, Journal of Korean Soci-
ety for Atmospheric Environment, 31(4), 330-344, (in
Korean with English abstract). https://doi.org/10.
5572/KOSAE.2015.31.4.330

National Air Emission Inventory and Research Center (NAIR)
(2021) National Air Pollutants Emission Service, (in
Korean). https://www.air.go.kr/main.do (accessed
on Feb. 04, 2025)

National Institute of Environmental Research (NIER) (2024)
Annual Report of Air Quaility in Korea 2023.

National Institute of Meteorological Sciences (NIMS) (2024)
Report of Global Atmosphere Watch 2023.

Poschl, U. (2005) Atmospheric aerosols: composition, transfor-
mation, climate and health effects. Angewandte
Chemie International Edition, 44(46), 7520-7540.
https://doi.org/10.1002/anie.200501122

Seo, J.,, Park, D.-S.R., Kim, J.Y,, Youn, D., Lim, Y.B., Kim, Y. (2018)
Effects of meteorology and emissions on urban air
quality: a quantitative statistical approach to long-
term records (1999-2016) in Seoul, South Korea,
Atmospheric Chemistry and Physics, 18, 16121-
16137. https://doi.org/10.5194/acp-18-16121-2018

Seo, J., Gweon, J,, Kim, J., Youn, D., Kim, K., Lee, K., Kim, J. (2024)
Spatial Correlation Analysis on PM, s Local Variability
in the Chungcheong Area, Journal of Korean Society
for Atmospheric Environment, 40(1), 131-148, (in
Korean with English abstract). https://doi.org/10.
5572/KOSAE.2024.40.1.131

Shin, J., Kim, Y., Park, C., Ahn, J., Yu, H., Kim, J., Jeong, G., Choi, J.
(2021) Study on the Characteristics of PM, ; Compo-
nents from Emission Sources in Chungcheongnam-
Do, Journal of Environmental Analysis, Health and
Toxicology, 24(1), 26-34, (in Korean with English
abstract). https://doi.org/10.36278/jeaht.24.1.26

Shinan-gun (2023) Shinan Statistical Year Book (Vol. 63), https://
www.shinan.go.kr’/home/www/openinfo/openin-
fo_11/openinfo_11_21/page.wscms

Son, S., Park, S., Bae, M., Kim, S.(2020) A Study on Characteristics
of High PM, 5 Pollution Observed around Large-Scale
Stationary Sources in Chungcheongnam-Do Prov-
ince, Journal of Korean Society for Atmospheric Envi-
ronment, 36(5), 669-687, (in Korean with English
abstract). https://doi.org/10.5572/KOSAE.2020.
36.5.669

Song, S.-K., Shon, Z.-H. (2008) Analysis of Chemical and Meteo-
rological Effects on the Concentration Difference of
Photochemical Air Pollutants between Coastal and
Inland Regions in Busan, Journal of Environmental
Sciences, 17(10), 1169-1182, (in Korean with English
abstract). https://doi.org/10.5322/JES.2008.17.10.
1169

Stein, A.F, Draxler, R.R., Rolph, G.D., Stunder, B.J.B., Cohen, M.D,,
Ngan, F. (2015) NOAA's HYSPLIT Atmospheric Trans-
port and Dispersion Modeling System, Bulletin of the
American Meteorological Society, 96(12), 2059-2077.
https://doi.org/10.1175/BAMS-D-14-00110.1

Steinfeld, J.I. (1998) Atmospheric Chemistry and Physics: From
Air Pollution to Climate Change. Environment: Sci-
ence and Policy for Sustainable Development,



https://doi.org/10.5572/KOSAE.2024.40.2.171
https://doi.org/10.5572/KOSAE.2024.40.2.171
https://doi.org/10.5194/acp-17-10315-2017
https://doi.org/10.5194/acp-17-10315-2017
https://doi.org/10.5194/acp-20-10295-2020
https://doi.org/10.5572/KOSAE.2022.38.6.882
https://doi.org/10.5572/KOSAE.2022.38.6.882
https://doi.org/10.5572/KOSAE.2022.38.4.524
https://doi.org/10.5572/KOSAE.2022.38.4.524
https://doi.org/10.5572/KOSAE.2015.31.4.330
https://doi.org/10.5572/KOSAE.2015.31.4.330
https://www.air.go.kr/main.do
https://doi.org/10.1002/anie.200501122
https://doi.org/10.5194/acp-18-16121-2018
https://doi.org/10.5572/KOSAE.2024.40.1.131
https://doi.org/10.5572/KOSAE.2024.40.1.131
https://doi.org/10.36278/jeaht.24.1.26
https://www.shinan.go.kr/home/www/openinfo/openinfo_11/openinfo_11_21/page.wscms
https://www.shinan.go.kr/home/www/openinfo/openinfo_11/openinfo_11_21/page.wscms
https://www.shinan.go.kr/home/www/openinfo/openinfo_11/openinfo_11_21/page.wscms
https://doi.org/10.5572/KOSAE.2020.36.5.669
https://doi.org/10.5572/KOSAE.2020.36.5.669
https://doi.org/10.5322/JES.2008.17.10.1169
https://doi.org/10.5322/JES.2008.17.10.1169
https://doi.org/https://doi.org/10.1175/BAMS-D-14-00110.1

QFHE XIFHTHT [ZEAIAOA 2

40(7), 26. https://doi.org/10.1080/00139157.1999.1
0544295

Yoo, E., Park, O.(2010) A study on the formation of photochemi-

cal air pollution and the allocation of a monitoring
network in Busan, Korean Journal of Chemical Engi-
neering, 27, 494-503. https://doi.org/10.1007/s118
14-010-0076-z

Yoo, H., Kim, K., Kim, Y., Jung, C,, Shin, H., Moon, K., Park, S., Lee,

J.(2022) Validation of SOC Estimation Using OC and
EC Concentration in PM, s Measured at Seoul, Aero-
sol and Air Quality Research, 22(4), 210388. https://
doi.org/10.4209/aaqr.210388

Zhang, Y., Sperber, KR., Boyle, J.S.(1997) Climatology and inter-

annual variation of the East Asian winter monsoon:
Results from the 1979-95 NCEP/NCAR reanalysis,
Monthly Weather Review, 125(10), 2605-2619.
https://doi.org/10.1175/1520-0493(1997)125<2605:
CAIVOT>2.0.CO;2

EtA Ol01ZE & o7 |QE= ROl STy

1z

AT

Authors Information

ol 2ok F st SHAIT-§ 35Tt A ALaHY)
(dmsdk6946@naver.com)

SIS BT RF HATY)
(ik_k99@naver.com)

A G (Fgetn SAIT-geE sk ghakaby)
(swing0128@gmail.com)

AFA(FH7 A A7 ZA AT DY)
(jh365@korea.kr)

SAPEHIN Y AT RA DT A7)
(sangmin80@korea.kr)

FERFIAN L AT GA AT AT
(heejuyoo@korea.kr)

Ae(=a37137ete AFd713A a7} A
(sulla@korea.kr)

HA B2 & A7 715
(jseo@Kkist.re.kr)

AAs|(FEH ety S5 et 9 SAIT-§ 55t
(saeheelim@cnu.ac.kr)

J. Korean Soc. Atmos. Environ., Vol. 41, No. 2, April 2025, pp.372-389


https://doi.org/10.1080/00139157.1999.10544295
https://doi.org/10.1080/00139157.1999.10544295
https://doi.org/10.1007/s11814-010-0076-z
https://doi.org/10.1007/s11814-010-0076-z
https://doi.org/10.4209/aaqr.210388
https://doi.org/10.4209/aaqr.210388
https://doi.org/10.1175/1520-0493(1997)125<2605:CAIVOT>2.0.CO;2
https://doi.org/10.1175/1520-0493(1997)125<2605:CAIVOT>2.0.CO;2

	안면도 지구대기감시소에서 관측한 탄소 에어로졸 및 대기오염물질의 공간상관성 분석
	Abstract
	1. 서론
	2. 연구 방법
	3. 연구 결과
	4. 결론
	References


