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Recently, the high concentrations of PM, 5 have frequently been observed in Jeonju, Jeollabuk-do, but the

characteristics of PM, 5 are still not well known. In this study, we analyzed the mass concentrations and chemical

compositions of the PM, 5 from May 2017 to May 2018. The average concentration of the PM, 5 was 25.8 ug/m, and the mean
concentrations of OC, SO,2”, and NO;~ were 5.6 ug/m?>, 4.4 ug/m?, and 3.9 ug/m>, respectively. The PM, 5 was highly correlated
with the OC, SO,>~, NO;~, NH,™, and K*, suggesting that biomass burning would be a main source of the PM, 5. During the
high concentrations of the PM, s, the fraction of the NO;~ was increased remarkably while the fraction of the OC, 50,27, and
metals was decreased. From the CPF model, it showed that the source of the PM, 5 would be originated from the west side of
Jeonju. In addition, using the HYSPLIT backward trajectories, it showed that the air masses during the entire periods were

originated mainly from Mongolia and China.
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ZUAHZ] (PM, )= 217He] 7A73o] oFd L 7]
231 71§ Hs}o] IS nAe A B4R o

A
24 SItt(Dockery, 2009; Poschl, 2005). AAIE717]
T (WHO)= PM, 57} Q1Alof] ofdaks mXitk= 2
_\,]-—-—O— H]—FJ'OE PMZSE i ]- 011]./&]— U;G_O_
=2 745 TH(IARC, 2016; Dockery, 2009;
Péschl, 2005). TR PM, ;= t7] Foll A F-5-51 ef
OO]: H].o 0 117(4 /\]—‘}_]-/g 6].—/ 7]—7(4 14 o=z :rL___,]
T Aog HIET ok
(IPCC, 2013; Solomon, 2007; P6schl, 2005).
ZUAHA] = T8 o], Fa5, HAEdE Fo=

Aol wu, el & U A914] 719 ofs) A
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9 7ol 3

/JE T} Jeon et al. (2015)°l A= 2011'9~2013d /q
o4 $0,7, NO,-, NH, "1} 2o 584 o] 248
o] A2 50% oJAFS ARSI PM, 0] F8 A
o2 eI, A Ee 18~23%, Ta5 4
5~8%2] HIF-S Kt 20179 AR 47 4
& PM, s w414 A o] 2480l 7P B 14
H] (43.1~51.2%)2 2}A|6l91 t}e o2 etAdR
(192~24.1%)°1% o™ FTa5 A2 7MY A2 +
/3H] (3.4~6.7%) = 4= {THBMIH, 2018). 20151
NPz ZHE PM,; BitelAE Bl Bk
PM, 7} HIH51H 0,2, NO,” Al2o] FQ3t Ho
2 ZA=]ATH(NIER, 2016).
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2017~2018 FFA| 7| & PM, s 5= LU 551K £

m’, 28.5 ug/m’ 2 oA 7Y =& 915 Btk
T U AHEEE 5% PM, 5 HERL
719 Ao Bt A7t ulle BETE Aol A
HEEE Hebd thgo= HaolA A 5 5
ha o] 5717 B2 2ol A= 2016\ 7|
AE L HFA F A7 656,9568 2 & 7HF
Wl (KOSTAT, 2016), = @AM 235 2] JH]
o] 2137 E4do] Stk M= AAA (26 km ©]A),
°]4HA] (27 km ©14), &5+ (10 km ©]A) T} T2 5
FAkd o] Hhdgt Ao ghdo} Qlrh(KOSIS, 2016).
20179 AFA] F4EAA SHE PM, s SH7F

A4 (Y Ft 35 ug/m’® (20183 7HFH 7= A

}_ 2~
B)NE T 96URE 19 F 1/49] sfidot= ol 71&S

877

0z

Zish= Z o g LT (KECO, 2018). =7} Hi7]
S AEE WiEF AHA AR IEw 20158 A5
Al PM, 5 BlEH.0.2 HIATAZ] (33%) 7} 7H =2 7]
L& Holll o]o] L2052 HN (21%), H|E20]
AL (19%), FEFAAE (19%) =02 B =]
TH(NIER, 2015). & A tollA= 2017d~2018 &
QF HFA] PM, 9] 8 3RS Haluar 11 7]

2.1 A= 7F 2
A& Qe 2017'F 59~2018 59 HFA] AFA

Table 1. Mass concentration and number of samples per month. The values in bracket indicate standard deviations (10).

2017
Month 5 6 8 9 10 1 12 Sum
Mass (ug/m?) 21.1(9.7) 20.9 (3.4) 17.4(8.1) 16.1 (5.3) 29.1(20.1) 40.7 (25.8) 24.0(12.9) -
Number of samples 5 3 12 6 9 3 3 41
2018
Month 1 2 3 4 5 Sum
Mass (ug/m?) 35.2(21.9) 31.1(15.3) 36.2(19.2) 21.8(7.8) 21.1(9.3) -
Number of samples 6 8 9 7 7 37
Total 78
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Fig. 1. Geographical location of the sampling site in Jeonju (Samcheon-dong).
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= A7 A4 (35.799°N, 127.122°E)0| A X158
AL 24417H(09:00~Th= E 09:00) FF ZF 5}

Z 7871l PM, 5 AE-S BASHTHE 1). M2 4

[e]
A HAF TAYY] SHAE AFA] &l glom,
HZOZ 45km o|AE Az Z¥Aro] Qlar

of FAAH B w5 Aol
Atk AE2 dof w3
o 742 54 Hute] ez ZA0NA Al
efstalet.

A& AFE % 167 Limin 0 2 A H ZoAH
2] A8&2] 2| (APM engineering, PMS-204, Korea)©]
Z}Z} PTEE filter, quartz filter (PALL Zefluor™, 47
mm, USA)E F2&sto] 24413 25Tt PTFE
filters AF5k, o], 25 4
AFE5EA T quartz filters ©AA

she] ApgsteTt

2.2 PMys HESE £

PM,; Z4 A} 23] 30 BA = 10 pg7tAl A
o] 7Fsgt ZA}A& (Vibra, LF225DR, Japan)< ©|-§
I g & AFes 245Utk 23 1 PTFE
filteri= ZAAHA] A A OTE o]l 48A]7F o) et
EPAS] Al A2 WPl Aste] AAALE ol &
sjo] 3 e BRI 1] AEEAL] LA
+10 pg ©|H)S AH8-5F L (Kang et al., 2006), 223
% filter 27 €4 2L WHO 2 BHATH(US

EPA, 1999).

ol

2.3 PM5 0|2, B335, &4 d
EZ X5 PTFE filterE WO 2 Ze}
I Fas 24& A5kl o]l 2A4dE-2 PTFE

filterol] <=4 (Merck, Direct-Q 3 UV, USA) 15 mL-&

i I
N AI
o Iz

=]
&5

N

A7l 22271014 60+, HB7IellA 302 X
goto] §&5% & FA] ¥ (Whatman, PVDF
syringe filter, 0.45 um, UK)E AHE3sl o4& Ton
chromatography (Dionex, ICS-90, USA)Z E43}%1
t}. 2o]&(Cl, NO;5, SO,27) 1} %ol & (Nat, NH,*,
K*, Mg?*, Ca?")-2 2zt 718 ¥ (Dionex, 0]
AS14, 9Fo]L: CS124) .2 BAE|QIT}, o] &84 )
HAZSH| (Method detection limit: MDL) ZF& €7]
Qlsto] wf A4 Al HA] FE=E 79 245 98% 41
2ol A o8-S (E 2). ERE, EEA 29 Cal-
ibration curve AA A5 1> 410] 0.995 o]0 2 LiE}
ek ol 2w AR BAE Ql5) Sol21 ol
25 FHFo= Helsto] FH|E AL Ay A
Tt 0.96°] FLo= FoRt AFTAZL Uetgtor =
ie]o A a8 Al Aot v wskele uff H]
=5t Zto 2 e th (Saxena et al., 2016; Lee and
Hu, 2016; NIER, 2012; Lee et al., 2011; Park et al.,

24 B0 HulRn WA AATAA A
Y 5192 ™ ‘EPA method 10-3°9] vto|3 2a} AHE
SfHOo R 8=3 & o] &3} T (US EPA, 1999). Ti,
V, Mn, Ni, As, Se, Pb “d+&-> ICP-MS (Agilent tech-
nologies, 7900, USA)Z Al, Fe, Zn &2 ICP-OES
(Agilent technologies, 5100, USA)2 & 1052 &4

g4 B4 9] A4 1 A quartz filterg EFUw
i3 o

H550°COll A F 6A1ZF T2 S EF ] ©]

mental carbon) 2] BA2 Q3] TOT (Thermal-
optical transmittance)2} NIOSH 5040 protocol S
o7 7|0l OC/EC £417] (Sunset labo-
ratory inc., Lab OC-EC Aerosol Analyzer, USA)E A}

Table 2. Method detection limit (MDL) for PM, s chemical analysis.

Components cr NO;~ S0, Na* NH,* K+ Mgt Ca’t ocC EC
MDL ug/m?3 0.017 0.029 0.035 0.016 0.018 0.008 0.003 0.051 0.100 0.100
Components Al Fe Zn Ti Vv Mn Ni As Se Pb
MDL ng/m?3 4.1 0.6 0.7 0.5 0.5 0.1 0.1 0.3 0.4 0.1
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2.4 CPF(Conditional Probability Functions)

A PM, ;0] 7190 3ok S18) PM, ; Fes
=5 9 2£ 275 0|8, CPF (Conditional Proba-
bility Functions =345t} CPFE= 3,
42 129 Tk LAY S 24T 4 9
572 &-& 2do|t}t(Ashbaugh et al., 1967). 2017
59 195E 20189 59 314717 9] =243
CEEEEERREE BEERECEITE S
16891 (0=225°)2 Y= 7 MEF 22| PM, 5-4
s Ad7gste] A4S CPF #tol 19 24T &

) BAe

FEL rr o{l:l
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ok
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b=}
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__ Mo,
CPF=— "
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me = T 6, 55 Ol WJ NeER AR A
7H_F‘O]D:] ne; = % 6, % jolA o WA AE

o] Z0] 0.5 m/s Ul“M 2tz o] 749 F3
Ely EZ}Eﬂ =o} A 2]5t ot (Ham et al., 2016).

2.5 A= 2N
20179 59 195H 20184 59 314714 24 Y
I FLT d2 Ak H71gi2E ] NOAA
(National Oceanic and Atmospheric Administration)
©] HYSPLIT4 (Hybrid Single Particle Lagrangian Tra-
jectory) &S o]- g5ttt o] H ot 7143 o]
H24 $3 AT 1°20 GDAS1 (Global Data
Assimilation System)2 AEstth. 4 FAot F
U AF AUF EABE

3 SgHoR Ao o
W RO SR A AAS

=2

1,000 m A-29]

Table 3. PM, 5 seasonal and annual average chemical compositions. The values in parentheses indicate standard deviations

(o).

Spring Summer Fall Winter Annual
Mass ug/m? 25 9(14.8) 18.1(7.5) 26 7(19.9) 31.3(18.0) 25.8(16.4)
cr ug/m? .2(0.3) 0.6 (0.3) 3(0.2) 0.5(0.5) 0.4 (0.4)
NO;~ ug/m? .0 (6.0) 0.6(0.7) 7 (4.8) 6.6 (5.9) 3.9(5.4)
S0,% ug/m?3 4(3.3) 5.0(3.3) 1(1.9) 34(2.5) 44(3.1)
Na* ug/m?3 .1(0.8) 0.6 (0.6) 4(1.0) 0.2(0.3) 0.9 (0.9)
NH,* ug/m?3 9(22) 1.4(1.4) 2(2.6) 29(2.5) 2.12.3)
K* pg/m? 4(0.4) 0.3(0.3) .5(0.5) 0.5(0.4) 0.4 (0.4)
Mg** ug/m? 0.009 (0.010) 0.004 (0.003) 0.005 (0.005) 0.077 (0.072) 0.022 (0.045)
Ca?t pg/m? 0.07 (0.04) 0.05 (0.00) 0.05 (0.00) 0.20(0.16) 0.09 (0.10)
Al ng/m? 52.9 (55.4) 110.9 (94.9) 20.3 (31.5) 135.0 (148.0) 74.4(98.7)
Fe ng/m? 177.4 (105.8) 291.1 (196.7) 459 (74.8) 183.3 (209.4) 170.2 (169.5)
Zn ng/m? 59.9 (62.3) 141.8 (302.9) 17.8 (27.8) 89.8 (68.7) 72.5(148.3)
Ti ng/m? 4(5.3) .7 (5.1) 1(2.4) 2(1.0) 2.9(4.2)
Vv ng/m3 1(1.3) 2(0.5) 8(1.9) 14(1 2) 21(14)
Mn ng/m? 45.80 (45.95) 11.49 (42.53) 0.11(0.02) 41.47 (39.41) 27.71 (42.77)
Ni ng/m’ 0(0.9) 3(05) 6(1.0) 0.8(1.0) 0.7 (0.9)
As ng/m? 30.8 (3 7) 8.0 (28.6) (o 1) 27.5(25.7) 18.7 (28.4)
Se ng/m? .7 (0.5) 0.8(0.6) 8(0.4) 0.6 (0.5) 0.7 (0.5)
Pb ng/m? .7 (8.9) 1.5 (4.9) 73.7) 11.0(9.7) 6.6 (8.7)
ocC ug/m? 9 (2.0) 3.8(1.2) 2(4.8) 6.5(2.9) 5.6(3.2)
EC ug/m? 5(0.1) 03(0.1) 7(0.4) 0.9(0.3) 0.6 (0.3)
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3.1 20173~2018 TF PM,s ST
2
20179 59~2018 54 5 PM,;9 E8+ &
FEEE E 1, 71F 20 YERSIT AR 713 F4t
AZF PM, s AT HEE 258 pg/m’o]H o] =]
PM,; BT 7IF5E 15 pg/m*E €539 25t
F2lolck. € PM,; B+ sk AA7IE 5 114
of 7V =11, 9ol 7HE 2 PM, s T E Hlth
AEE PM, s Bt s+ B4 259 pg/m’, 954
18.1 pg/m’, 7F&A 26.7 pg/m’, A 313 pg/m’=
EAEUAN Aol 7MY EL o5l M He T
2 BN E 3). &2 717 PM,,, BEE 19 2
of TAlakch HAZ1ZE PM, 2] Bt Skt 47.2
ug/m?01) a1, 39 63.3 pg/m’S] FEZ 7P E1,
99o] 29.0 ug/m*e] T2 7H Wt
S4%E PM, 50} olejF gote] PM,, Akm & ©]-8-5t
017\ 5¥~20184 5¥€ &% PM, 509 HIES

AQEE nAE o] vlES 7Aoo R AAleh=

A FE AMRSE 4= QITh(Won et al., 2010). 7] =3
717k 250l A PM, 508 Bt 05430 EE 2=
2017 1090l PM, 5,02] #k°] 07022 7H =41
499] ¢ vHl&o] 7FY W2 0372 YERE=T 49
2 FAE 5O oF 2] folo] B2 AlZlolB & 12t
A HZ] Q1 PM, 0] =7t o2 ofl H]sl AtiA e
2 =7 g7rog FAZt(Ahn and Chun, 2011;
Kim and Chung, 2010).

3.2 20174~20184 FMF PM, 5 SstZxY

2017 9~2018'A X PM, 9] 3Fetx/d-S 24
A3t OC (5.6 ug/m?), SO, (4.4 pg/m?®), NO5™ (3.9 pg/
m®), NH,* (2.1 pg/m*)7} F8¢ Jro 2 BAEg]
o ECot 42 27 0.6 pg/m’, 0.4 pg/m’ & LFE}
Wi

o242 E, Ao Wt N e S B
Atk PM, s 58 0291 S0, = 64 (7.9 ug/m®)°l
7P =% 129 (1.8 pg/m?)oll 7P 2 3k vE
Witk NO, = 399 9.7 ug/m’2 71 =9ko
NH, 9] 7% 1199 5.1 pg/m>9] F3IgkE Bt
(719 3).

AR 0Ce ECE ZH2f 7HeE (7.2 pg/m?),
A& (0.9 pg/m?)oll 7H w2 =5 B OC,
EC 7 A& BF 1199 27 12.7 pg/m’, 1.3 pg/m’
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Fig. 2. Monthly mass concentrations of PM,o, PM, 5, and PM, 51 in Jeonju.
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Fig. 3. Monthly variations for the PM, 5 chemical compositions from May 2017 to May 2018.

2 23tgto] A= (TLH 3). 20158 3 671
A3} 20179 F4ke] OC B g Ao EH A
= ( 2 (5.2 pg/m?), B (4.4 pg/m’), &
AF(3.3 pg/m?), AT (3.2 pg/m?), WHE (3.4 pg/m?),
HAF(3.2 pg/m®) 2 WERGTH (Yu et al., 2018; BMIH,
2015). 2 A2 99| AHF OC (5.6 pg/m*)<} H| L
e o HWFA OC T w2 FAYS & 4 2
o). ECE W= (0.6 pg/m®)7F 7F W jA (1.7
pg/m*)o] 7P Eqtom A= AWt 0.6 pg/m’=E
LrebE T o] =R e A47]17F Bt OC/EC Hl&2
9.30=2 FAH BA ol Hls| 52| OC/EC
Hlgo] o] £2 Aoz Yeidon, ti7] F 0C
o] Bt &2 9 ECY FEe= AR5 FdTh
OC/EC Hl&2 7] T 22444 & A 5= vAH
A5 AR Yele AR 53] 202 H=
73 7] & skehik-gell ofsf B4=e oc7t B=
S AJAFRIT} (Cho et al., 2016; Lee and Kang, 2001;
Turpin and Huntzizcker, 1995). A|A™ OC/EC H|E&
2 B4 94, 915% 125, 7F2H 98, ASH 730=
o F8o] 7MY g2 52 B3lth OC, EC7} o
Ho|| 7HF @2 5 (3.8 pg/m?, 0.3 pg/m’)E Eo|
T Bkl 2 25 =2 QI 33} kg o2 <o)
378H oC7t BAY 52 ECEHE AgH ocrt
O Aldel vlsf i e g Aow F4dH
(Park et al., 2015; Chow et al., 1996; Gray et al., 1986).

3.7 ug/m?),

OC/EC?] Hl&& ol-gsto] 2 FHe] F4o] 7Fsst
th A5 S°] OC/EC H[&°] 1.0~42% A5 v &
7HEE AEat AaabgoA Z1Qlste AoR oy
] Q131 (Cho et al., 2016; Schauer et al., 2002; Schauer
et al., 1999), 2.4~24.09 7% BEA AxolA 71
EE= Ao 7 HE T Bouarar ef al., 2017; Ram et
al., 2010). & o)A A OC/EC Bt Hl-&-2 9.3
o7 FAEUAL, AFAl PM, s W 2/ Eo] A=
FAAofA 79T 7Hs S HofErh

F34 ARl B9 o ARl vg) ohe e

el
72 s HYo™ Al(74.4 ng/m?), Zn (72.5
ng/mS), Mn (27.7 ng/m3), As (18.7 ng/m3), Pb (6.6 ng/
m®), Ti (2.9 ng/m®), V (2.1 ng/m®) &4 2 & gho]
A=A Se} Niv= ZH2} 0.7 ng/m’, 0.7 ng/m’Z 1
ng/m’ "|FFe] Zho] EAEQIT) 1059 Sa% &
% Al Mn, Fe2 2|7t 9 EQFO] 4] o2 o
#] 1.2 (Lee and Hu, 2016; Wang et al., 2007), Zt2t
ALd, &4, 580 7MY & Bt FEE UE
Witk Q1914 719991 Ni, Zn, Pb= 22t B, o5
A, AL =& Bt LA BH3lon 55| Zn,
Pbi= T2 o]F QLAYNA HiEH = Ta5eE o
& 1t} (Lee and Hu, 2016; Xu et al., 2015; Cao et
al., 2009). G Q1YA 7Y =4 (Nj, Zn, Pb)S &
AolA g FE7F0.08 pg/m’ = FAE Lo
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Fig. 4. Seasonal variations of (a) NO5~, (b) SO,2~, and (c) NH,*.

Table 4. Correlation analysis (Spearman’s rank) for PM, s chemical compositions.

PM,s CI©  NO;~ SO2  Na®  NH," K* Mg*t  Ca?* Al Fe Zn Pb OC EC
PM,s  1.00
cr 0.08 1.00
NO;~  0.69** 005 1.00
SO~ 058%* 011 035 1.00
Na* 027* 008 025% 035 1.00
NH,b 0.80%%* 0.7  0.72%% 0.72%%* 042** 1,00
K* 0.77%% 013 071%* 072  048%* 097%* 100
Mg?t  0.10 017 004 -002 -031 012 0.0 1.00
Ca** 009 -006 016 001 -023 006 008 0.64*** 1.00
Al -0.01 0.25% -0.004 -0.04 -030 -0.11 -0.08 029%  026* 1.00
Fe -004 003 -019 009 -016 -011 =013 -009 -0.10  0.56*** 1.00
Zn 0.02 007 009 001 -013 -003 -0.02 0.31*  0.50%** 0.54*** 0.11 1.00
Pb 0.35% 002 057*** 0.16  0.19  036* 037%* -004  030* 021 021 0.15 1.00
ocC 0.75%* 0.08 0.70%** 035%%* 028%* 0.65%* 064** 009 009 -003 -0.15 0.08 0.40*** 1.00
EC 0.44** —012  0.66*** -0.02 -0.01  038** 037*** 016  0.16 -0.04 -0.12 -0.06 0.50*** 0.67*** 1.00

®*% 5 < 0,001, *: p < 0.01,* p < 0.05

o]= AL 0.12 ug/m® (Sung et al., 2017), Z5 0.17 pg/
m’ (Kang et al., 2015), -4} 0.07 ug/m’ (BMIH, 2018),
W= 0.09 ug/m® (NIER, 2016) A7} v w5 £ wf
FARE 0 2 YT

B (NH,NO,) a2] 44 K7} 7] 2o ojza)
7] "ol A Ei= sfifolo] 5E A5 ATE
UebH 7105 Hlth(Cho et al.. 2016; Seinfeld and
Pandis, 2012; Ianniello et al,, 2011). SO,* 9] FE=

39 PM,; Ak O|RAGE, a5 A8 T BG4pgmd)ol 7P =1 7ES (3.1 pg/m?)oll 71
2370 AdE s E Utk A5 PM,; A W o= 200618 ~20129712] =3B Lim et al.
FEEo of 47%°] Eohs AR T FR AR (2015)9] AEE S0, Bwtgk 54, Cho et al. (2016)
QI NO;~, SO, NH, PO AEE B 55et 7jol& 9] 20144 #pme} FUT AEE EAJS HAL 7]
< BASHAE NO, 2] 49 ol 5ol 71 W2 5 o9 A9 7R AL ¥ 48E M =2
T 0.6 pg/m’, A 7P 2 Bk 66pgm’E 719ES BT (IE 4(b) ol B2 REE ¢
UEFHATH( | 4 (a). 71908 TS AT At g S0,9] 3318} Atsigh-go] ola) 2212 0= A=
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Table 5. PM, 5 average mass concentration and meteorological characteristics in five cluster. The values in parentheses indi-

cate standard deviations (10).

Fraction PM, s mass concentration Temperature Relative humidity Wind speed
(%) (ug/m?) Q) (%) (m/s)
1 16 37.8(28.5) 6.8 (7.6) 64.9 (18.5) 1.4 (0.9)
2 23 27.7 (23.4) 8.8(9.5) 59.7 (21.1) 1.8(1.3)
Cluster 3 34 37.2(25.4) 13.1(7.4) 65.7 (18.9) 1.3(0.7)
4 13 25.2(17.0) 18.5 (4.6) 58.2(18.5) 1.5(0.8)
5 14 20.5(12.9) 2.9(9.8) 56.3(18.5) 2.8(1.2)
4.2 &

at 35.80N 127.12E

Source

Meters AGL

06 12 18 24 30 36 42 48 54 60 66 72

Fig. 8. Backward trajectories and cluster analysis in Jeonju
(Samcheon-dong).
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Alofell A Bredste] A HAFAl= R H= 47
2] o]F9] AA<s EAAH. ojHjol= PM, s AFE
(20.5 pg/m*) 2 YERGTE B 27t P w2 7
A1 2 32 F2 3N T 3A9A A 6
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P A= Ao BAE.
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Eftch. 9 PM, 5 315t HAZAT HFA] PM, 5
o] a3 AHEL 0C, $0,27, NO; ¢l Ao & vreryt
om, B FE+= OC 5.6 ug/m?, SO,* 4.4 ug/m?,
NO;™ 3.9 pg/m’ ATk, HA| SA7|17F A=A oC/
EC H-&-2 9308 thefo] et o] EA A4
oflA 71Q15kE Ao 2 FA = ek TR, vk 4
ol A= PM, 52} SO,27, NO;~, NH,*, 0C2] A=
7h a9 =& Ao Ueion, 56 AE4A49)
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ok 15, A4 2 B4 AT S 3dA el

J. Korean Soc. Atmos. Environ., Vol. 34, No. 6, December 2018, pp.876-888



ZArel 2
2 ATE 20179 AR (A e g BEAN, &
B, BARAE) O] Afdoz eh=ATA-nlAd

2| Z7TAZFLZ A EALA (2017M3D8A1092015) X
20181 = HAESMSAH 2 QAE 9] A4H] Y-S
dro} =8 &] Q) H 1 Th(18-14-02-01-15).

References

Ahn, B.Y.,, Chun, Y.S. (2011) The Characteristics Asian Dust
Observed in Japan Deflecting the Korean Peninsula
(2010. 5. 22.-5. 25.), Journal of the Korean Earth Sci-
ence Society, 32(4), 388-401. (in Korean with English
abstract)

Ashbaugh, L.L., Malm, W.C., Sadeh, W.Z. (1985) A residence
time probability analysis of sulfur concentrations at
grand Canyon National Park, Atmospheric Environ-
ment (1967), 19(8), 1263-1270.

Bouarar, I, Wang, X., Brasseur, G.P. (2017) Air Pollution in East-
ern Asia: An Integrated Perspectives, Springer.

Brich, M.E., Cary, R.A. (1996) Elemental carbon-based method
for monitoring occupational exposures to particu-
late diesel exhaust, Aerosol Science and Technolo-
gy, 25(3), 221-241.

Busan metropolitan city institute of health & environment
(BMIH) (2018) Annual Research Report, 27.

Byun, J.Y,, Cho, S.H., Kim, H.W., Han, Y.J. (2018) Long-term Char-
acteristics of PM, 5 and Its Metallic Components in
Chuncheon, Korea, Journal of Korean Society for
Atmospheric Environment, 34(3), 406-417. (in Kore-
an with English abstract)

Cao, J., Shen, Z., Chow, J.C,, Qi, G., Watson, J.G. (2009) Seasonal
variations and sources of mass and chemical com-
position for PM;, aerosol in Hangzhou, China, Par-
ticuology, 7(3), 161-168.

Cao, J.J,, Shen, Z.X., Chow, J.C., Watson, J.G,, Lee, S.C,, Tie, X.X,,
Ho, K.F., Wang, G.H., Han, Y.M. (2012) Winter and
Summer PM, ;5 Chemical Compositions in Fourteen

Chinese Cities, Journal of the Air & Waste Manage-
ment Association, 62(10), 1214-1226.

Cho, S.H., Kim, PR., Han, Y.J., Kim, HW.,, Yi, S.M. (2016) Charac-
teristics of lonic and Carbonaceous Compounds in
PM, s and High Concentration Events in Chun-
cheon, Korea, Journal of Korean Society for Atmo-
spheric Environment, 32(4), 435-447.

Chow, J.C., Watson, J.G., Lu, Z., Lowenthal, D.H., Frazier, C.A.,
Solomon, P.A., Thuillier, R.H., Magliano, K. (1996)
Descriptive analysis of PM, 5 and PM;, at regionally
representative locations during SJVAQS/AUSPEX,
Atmospheric Environment, 30(12), 2079-2112.

Dockery, D.W. (2009) Health effects of particulate air pollution,
Annals of Epidemiology, 19, 257-263

Gray, H.A,, Cass, G.R., Huntzicker, J.J., Heyerdahl, EK., Rau, J.A.
(1986) Characteristics of atmospheric organic and
elemental carbon particle concentration in Los
Angeles, Environmental Science & Technology, 20,
580-582.

Ham, J.Y,, Lee, H.J,, Cha, J.W., Ryoo, S.B. (2017) Potential Source
of PM;o, PM, 5, and OC and EC in Seoul During
Spring 2016, Atmosphere, 27(1), 41-54. (in Korean
with English abstract)

lanniello, A., Spataro, F., Esposito, G., Allegrini, I., Hu, M., Zhu, T.
(2011) Chemical characteristics of inorganic ammo-
nium salts in PM, 5 in the atmosphere of Beijing
(China), Atmospheric Chemistry and Physics, 11(21),
10803-10822.

Intergovernmental Panel on Climate Change (IPCC) (2013)
Fifth Assessment Report: Climate Change 2013: The
Physical Science Basis, Contribution of Working
Group | to the Fifth Assessment Report of the Inter-
governmental Panel on Climate Change, Cam-
bridge University Press, pp. 571-658.

International Agency for Research on Cancer (IARC) (2016)
Outdoor air pollution, vol 109.

Jeon, H.U,, Park, J.S., Kim, H.J,, Sung, M.Y., Choi, J.S. (2015) The
Characteristics of PM, 5 Concentration and Chemi-
cal Composition of Seoul Metropolitan and Inflow
Background area in Korea Peninsula, Journal of the
Korean Society of Urban Environment, 15(3), 261-
271. (in Korean with English abstract)

Kang, B.Y., Lee, H.S. (2015) Source Apportionment of Fine Par-
ticulate Matter (PM, ) in the Chungju City, Journal
of Korean Society for Atmospheric Environment,
31(5), 437-448. (in Korean with English abstract)

Kang, G.U., Yang, G.S., Hwang, G.S. (2006) Comparison of
Chemical Components in Ambient Fine and Coarse
Particles in the lksan during Fall, 2004, Korean Soci-




2017~2018F FFA| 7| & PM, s S & 351X £

ety of Environmental Engineer, Fall Conference, pp.
816-822.

Kim, Y.P. (2006) Air Pollution in Seoul Caused by Aerosols, Jour-
nal of Korean Society for Atmospheric Environment,
22(5), 535-553. (in Korean with English abstract)

Kim, H.S., Jung, J.S., Lee, J.H., Lee, S.I. (2015) Seasonal Charac-
teristics of Organic Carbon and Elemental Carbon in
PM, s in Daejeon, Journal of Korean Society for
Atmospheric Environment, 31(1), 28-40. (in Korean
with English abstract)

Korea Environment Corporation (KECO) (2018) Airkorea, Con-
firmation data by measuring station, https://www.
airkorea.or.kr (accessed 12.07.2018).

Lee, H.S., Kang, B.W. (2001) Chemical characteristics of princi-
pal PM, 5 species in Chongju, South Korea, Atmo-
spheric Environment, 35(4), 739-746.

Lee, D.E., Kim, W.H., Jo, EK., Han, J.H. (2011) Acidification and
Neutralization Characteristics of Atmospheric Fine
Particles at Gosan Site of Jeju Island in 2008, Journal
of Korean Society for Atmospheric Environment,
27(5), 603-613. (in Korean with English abstract)

Lee, K.B., Kim, S.D., Kim, D.S. (2015) lon Compositional Exis-
tence Forms of PM,, in Seoul Area, Korean Society
of Environmental Engineer, 37(4), 197-203. (in Kore-
an with English abstract)

Lee, K.H., Hu, C.G. (2016) lonic and Elemental Compositions of
PM, 5 at the 1,100 m-Highland of Mt. Hallasan in
Jeju Island, Journal of Environmental Science Inter-
national, 25(6), 865-875. (in Korean with English
abstract)

Lim, H.J. Turpin, B.J. (2002) Origins of primary and secondary
organic aerosol in Atlanta: Results of time-resolved
measurements during the Atlanta supersite experi-
ment, Environmental Science & Technology, 36,
4489-4496.

Lim, H.J., Lee, T.J., Kim, D.S. (2015) Study on Chemical Charac-
terization of PM, 5 based on Long-term Database
(1990~2012) and Development of Chemical Spe-
cies Profiles During Haze Days and Asian Dust Days
in Yongin-Suwon Area, Journal of Korean Society for
Atmospheric Environment, 31(3), 223-238. (in Kore-
an with English abstract)

Ministry of Environment (MOE) (2017) Manual for high-con-
centration fine dusts for protecting infants, stu-
dents, seniors, and other vulnerable groups (in
Korean), 16 pp.

National Institute of Environmental Research (NIER) (2012) The
study on the source contribution of pollutants and
the characteristics of regional air parcel movement

887

0z

in the Korean Peninsula (in korean), Ministry of
Environment.

National Institute of Environmental Research (NIER) (2015)
National Air Pollutants Emission Service, http://aire-
miss.nier.go.kr (accessed 12.07.2018).

National Institute of Environmental Research (NIER) (2016)
Identification and Generation Process of PM, ;5 Con-
centration by Region (Il) (in korean), Ministry of
Environment.

Park, J.S., Song, I.H., Park, S.M,, Shin, H.J., Hong, Y.D. (2015) The
Characteristics and Seasonal Variations of OC and
EC for PM, 5 in Seoul Metropolitan Area in 2014,
Journal of Environmental Impact Assessment, 24(6),
578-592. (in Korean with English abstract)

Park, S.A., Shin, H.J. (2017) Analysis of the Factors Influencing
PM, 5 in Korea : Focusing on Seasonal Factors, Jour-
nal of Environmental Policy and Administration,
25(1), 227. (in Korean with English abstract)

Park, S.S., Cho, S.Y,, Kim, S.J. (2010) Chemical Characteristics of
Water Soluble Components in Fine Particulate Mat-
ter at a Gwangju area, Korean Chemical Engineer-
ing Research, 48(1), 20-26. (in Korean with English
abstract)

P6schl, U. (2005) Atmospheric aerosols: composition, transfor-
mation, climate and health effects, Angewandte
Chemie International Edition, 44, 7520-7540.

Ram, K., Sarin, M.M. (2010) Spatio-temporal variability in atmo-
spheric abundances of EC, OC and WSOC over
Northern India, Journal of Aerosol Science, 41(1),
88-98.

Saxena, M., Sharma, A., Sen, A., Saxena, P. (2016) Water soluble
inorganic species of PM;, and PM, 5 at an urban site
of Delhi, India: Seasonal variability and sources,
Atmospheric Research, 184, 112-125.

Schauer, J.J., Kleeman, M.J,, Cass, G.R., Simoneit, B.R. (1999) Mea-
surement of Emissions from Air Pollution Sources: 2.
C, through C3y Organic Compounds from Medium
Duty Diesel Trucks, Environmental Science & Tech-
nology, 33, 1578-1587.

Schauer, J.J., Kleeman, M.J,, Cass, G.R., Simoneit, B.R.T. (2002)
Measurement of Emissions from Air Pollution
Sources. 5. C;-C3, Organic Compounds from Gaso-
line-powered Motor Vehicles, Environmental Sci-
ence & Technology, 36(6), 1169-1180.

Seinfeld, J.H., Pandis, S.N. (2012) Atmospheric Chemistry and
Physics from Air Pollution to Climate Change, John
Wiley & Sons, New York.

Solomon, S., Qin, D., Manning, M., Chen, Z., Marquis, M., Averyt,
K., Tignor, M.M.B., Miller, H.L. (2007) IPCC Fourth

J. Korean Soc. Atmos. Environ., Vol. 34, No. 6, December 2018, pp. 876-888



P
ol
rH
o
ofn
40
OF>
jm=}
ox

Assessment Report: Climate Change 2007: The
Physical Science Basis (Contribution of Working
Group | to the Fourth Assessment Report of the
Intergovernmental Panel on Climate Change), Cam-
bridge University Press, United Kingdom and New
York, NY, USA, 996 pp.

Statistics Korea (KOSTAT) (2015) Korean Statistical Information
Service, http://kosis.kr (accessed 12.07.2018).

Sung, M.Y., Moon, K.J., Park, J.S., Kim, H.J., Jeon, H.E., Choi, J.S.,
Ahn, J.Y.,, Hong, Y.D. (2017) Chemical Composition
and Source Apportionment using the PMF Model of
the Ambient PM, s in 2013 over Korea. Journal of
the Korean Society of Urban Environment, 17(2),
145-156. (in Korean with English abstract)

Turpin, B.J., Huntzicker, J.J. (1995) Identification of secondary
organic aerosol episodes and quantitation of pri-
mary and secondary organic aerosol concentrations
during SCAQS. Atmospheric Environment, 29(23),
3527-3544.

United States environmental protection Agency (US EPA)
(1999) Compendium of Methods for the Determina-
tion of Inorganic Compounds in Ambient Air.

Wang, Y., Zhuang, G., Tang, A., Zhang, W,, Sun, Y., Wang, Z., An,
Z. (2007) The evolution of chemical components of
aerosols at five monitoring sites of China during
dust storms, Atmospheric Environment, 41(5),
1091-1106.

Won, S.R., Choi, Y.J., Kim, A.R., Choi, S.H., Ghim, Y.S. (2010) lon
Concentrations of Particulate Matter in Yongin in
Spring and Fall, Journal of Korean Society for Atmo-

spheric Environment, 26(3), 265-275. (in Korean
with English abstract)

Xu, L., Chen, X., Chen, J., Zhang, F, He, C,, Zhao, J., Yin, L. (2012)
Seasonal variations and chemical compositions of
PM, 5 aerosol in the urban area of Fuzhou, China,
Atmospheric Research, 104-105, 264-272.

Yu, G.H., Cho, S.Y,, Bae, M.S., Lee, K.H., Park, S.S. (2015) Investi-
gation of PM, 5 Pollution Episodes in Gwangju, Jour-
nal of Korean Society for Atmospheric Environment,
31(3), 269-286. (in Korean with English abstract)

Yu, G.H., Park, S.S., Ghim, Y.S., Shin, H.J,, Lim, C.S., Ban, S.J., Yu,
J.A., Kang, H.J, Seo, YK, Kang, K.S., Jo, M.R,, Jung,
S.A., Lee, M.H., Hwang, T.K., Kang, B.C., Kim, H.S.
(2018) Difference in Chemical Composition of PM, 5
and Investigation of its Causing Factors between
2013 and 2015 in Air Pollution Intensive Monitoring
Stations, Journal of Korean Society for Atmospheric
Environment, 34(1), 16-37. (in Korean with English
abstract)

Authors Information

24 (AR et A 7 e ek A
A5 (AR 2| PRt sk
el asTeh AT B,
AR A7 AN 2H D T4 AAAT )




	2017~2018년 전주시 대기 중 PM2.5 농도 및 화학적 특성
	Abstract
	1. 서론
	2. 연구 방법
	3. 결과
	4. 결론
	References


