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ABSTRACT

The PMip and PM25 aerosols have been collected at Gosan site and Mt.
Halla-1100 Site in Jeju Island, and the elements as well as ionic
components have been analyzed. The mass concentrations of PMjy and
PMss particles were 369+11.2 and 23.2+9.1 pg/m® at Gosan Site, and
28.8+16.1 and 17.4+12.0 pg/m® at Mt. Halla-1100 Site, respectively. The
concentrations of PMjy ionic components were in the order of nss-S0/4 >
NOs > NH,” > Na' > Cl > nss-Ca®" > K' > Mg” at Gosan Site, and
nss-SO4 > NH,' > NOs; > nss-Ca® > Cl > Na' > K > Mg” at Mt
Halla=-1100 Site. The concentrations of the elements were in the order of S
> Al >Fe >Na>Ca>K>Mg>Pb>Ni >Z%n > Cr > Mn > Co >
Mo > Ti > Cu >V > Ba > Sr > Cd at Gosan Site, and S > Ca > Al >
Fe >Mg >K >Na>Zn>Mn >Pb > Ti>Cr > Cu>Ba > Sr > Ni
> Co >V > Mo > Cd at Mt. Halla-1100 Site. The concentrations of PM25
lonic components have shown the order of nss-S04< > NH, > NO; >
Na" > K° > CI' > nss-Ca® > Mg® at Gosan Site, and nss-SO,> > NH,'
> NOs > Cl > K' > Na > nss-Ca” > Mg” at Mt. Halla-1100 Site. The
study of Asian Dust effect showed that the concentration ratios of Asian
Dust to Non Asian Dust days for PMy particles of soil-originated nss-Ca®’,
Al, Fe, Ca, Ti, Mn, Ba and Sr were, 2.2, 1.5, 2.7, 3.3, 2.7, 3.1, 2.9 and 2.8 at
Gosan Site, and those at Mt. Halla-1100 Site were 4.0, 6.3, 6.4, 5.2, 4.5, 5.4,
44 and 3.7, respectively. From the study of size—distribution of aerosol
components, nss-SO,° and NH," were mostly in the fine mode, but NOs
and nss-Ca” were distributed in the coarse mode, at both sites. From the
factor analyses for the examination of the source origins, the PMjy aerosol

components were originated by soil > anthropogenic > marine at Gosan
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Site, and soil > marine > anthropogenic at Mt. Halla-1100 site. Meanwhile,
the PMys5 aerosol components were by anthropogenic > marine > soil at
both sites. The backward trajectory analyses have been performed in order
to investigate the inflow path of the components of PMjy and PMss fine
dust particles. In the results, the concentrations of nss—SOf*, NOs;, NH,4',
nss—Ca%, and Pb were high when the air parcels had been inflowed from
the China continent, but relatively low when they had come through the
North Pacific Ocean and East Sea. In consequence, the air quality in Jeju

area seems to be influenced largely by the pollution from China.

_xi_
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radial/axial plasma A& & o]l 40.68 MHz2 RF frequencyS ZAFS + U=

% P45 Ak

(6) Microwave Digestion System

AR L] w4 g & A AR
nfolaR v} EI G2 GEston, nfo]azyt R = ww CEMAHY
=& MAR-5% AH&-3t9
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2. HJI0IIZZE AES WA & 24

1) PMy cloA=& Alm 23

PMp o2& Alga+ AlTE 22EA Ao PMyy Sequential air sampler=
Axstal BlZ 2 ZE(Whatman, PTFE, 47 mm, 2.0 ym)E A}&3te] 20104
49 304 F-E 2010 59 1997bA] 24413 @912 F 16701 A A A=
A Al F7] FES MFC7F 728 25 A|="S Algste] 27|17 T2
A7MA A|&A o2 167 L/mines #A8kdoh. 22ja Hehak 1100224 54 4
ol A= PMjy air sampler (URG, =2 URG-2000-30EH, USA)9} HZE IH
(Whatman, PTFE, 47 mm, 2.0 pm)E& AR&3ste] 2010 4€ 30€F-H 20104
5¢ 2247+A 12412 @9 &= F 33/E AMASA T AR AH Al T FF

L ball flow meterES AF&3Fe] 167 L/min°] H =% Zd3goy, & &7

2
)
r U
il
i)
rlr
2

Ao A air samplerét #elste] Zgl~¥l #H E @t (SPL
life Science, PS, 52.7x12.6 mm)°l] Yo HXIE HYJ S

57 Az 2AE S350,

il
g
oft
off
o
bt
>,

2) PMs dloj=2& A8 A

PMys o2& A5E AFT%E S AH Lo PMss Sequential air sampler
= dXsta, =2 FE(Whatman, PTFE, 47 mm, 2.0 pm)S AF&3lo] 2010
W o449 30¢5H 20109 5€¥€ 19974A] 2441 @912 F 1671 AA AT
As AFH Al 7] 752 MFC7F 539 As Al=8ls AMgete] 27]HH
TR AMA AFAHoR 167 L/mins FASAT 2e)ar ik 1100 314
S oA 9A] PMas Sequential air sampler®t HXZE I E (Whatman,
PTFE, 47 mm, 20 um)E AR&3te] 20100 4€ 3095 20109 59 2297}
A 12417 ERl®m F 400 E AFHSAT AIRE AFHAT BEHE dFNA air
sampler®} #2lste] Fet~g | Eg s (SPL life Science, PS, 52.7x12.6
mm)°] ol HZE HYor dEd & HAIdE &4 Ax F FAE 33

st
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-

1

A
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=

°
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oo) 2=
33l AA AHH

o

=
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ot o ow o~ X @ = % o4 FE LSt = =
i e T o E i ®OoRow oM Gl of T oo = N g
% -k BEns e Moy oo B W WA oo T R
WS Rm wr, ¥ T R W oo b B R
TR T e B e g Ma P gy
<t W 7 o Lo o XOT OMNT Wy 2 5 I

Collection @ jeju



=i
(o}
I}
S
o
=
Ll
>
>
ofo
o
2
RS
o,
%
fr
:)é
=
b
K-y
2
fr
M
>,
fl
rlr
)—U
=
%
o
=
y
N
)
X
fr
L

S 25%sto] & Jhe 84 AR, UHA & e 55 AR 240 olE

, T8 LS PMiy, PMps cloj2& Alg9 A3 Wyes dAY

1o
4

PMy, PMas o2 44 A% 2 g47AHE doEEF AE+E ion
chromatography® 0.2 2A13}9ith. %ol NH,, Na, K', Ca*, Mg &
Metrohm Modula IC (818 IC pump, 819 IC detector)E AF&3F] Metrohm
Metrosep C 4-150 column, 0.9 mL/min flow rate, 25 uL injection volume,
2.0 mM Nitric acid eluent®] o2 E4a gt} gol SO, NO;, Cl &=
Metrohm Modula ICE A}&3e] Metrohm Metrosep A-SUPP-5 column, 0.7
mL/min flow rate, 20 pL injection volume, 1.8 mM NaHCO3/1.7 mM
Na:COs eluent, 0.2% H>SOs suppressor solution®] ZH o =2 FA3}¢it} o]
ol o] 2AdE A4S 1% ICY 771H=FADL, 98% A= +w)e HE AT
(CV)= Table 13 2t} 71714 & ¢ A (Instrumental Detection Limit)© IC &
TEHN(HLFR)E AMEete] 73] WHE BAStY SA4sdo E3
EAE 74 HolB Y REFHAE ekl o] gholl Student-t #h=
ste] FskAth (73] wHE S04 98% AlEEolAl Student-t ¥t 3.14

). AU EE SA43% 2t gkEo] A A (reproducibility) = 57 5Fo] H] 1L}

J

il

@

ct.

2
T H A} (standard deviation) S = Z(j\(/’i_lX) (M1 = A %)
5 Al 4~ (coefficient of variation) CV = Tf( x 100 % (x = H3)
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IDL = 3.14 x t (98% Algsw, 73] whE A3¥)

Table 1. Instrumental detection limit (IDL) and coefficient of variation (CV)

for IC analysis. (n=7)

Species NH,' Na“ K’ Ca™'
IDL(pph) 6.0 9.1 13.9 151
CV (%) 1.78 241 4.17 4.30
Species Mg*' SOs~ NO3- Cl
IDL(ppb) 14.8 25.3 9.0 2.2
CV (%) 4.39 7.24 3.15 0.92

(1) AN &4 A3

PMyy ¥ cascade impactor oo =
Ws e Byt dAAE Al oloj2E A= ke
o] A&, WA g e dAZE EAHe ol&sdth v ¢ 3 AT

218 IAE+= EPAY ‘Compendium of Methods for the Determination of

M

Inorganic Compounds in Ambient Air (Method 1I0-3) ¥ o & wlo]a = 3}
el GAE AbRstol EFAo R fafstdith ooj2E: ATt AFHE ZEHE
H X2 (PFA, polyfluoroalkoxy) -§7]o 21, of7]d 555% HNOs; / 16.75%
HCl &9t 10 mLE 748 5, vhe]a=ubs 2AH1200 W)skslvh o] o &=

= 10% FoF 180T = As3dtar, o] koA 10837 FAAIZ & AAs] A
o7 yztegth wmlolmEy EiE A gHe FA7|ZE (Whatman,
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PVDF syringe filter, 0.45 y1m)® &84 4AE AE & 3% HNO; / 8%
HCl £32F 5 mL9} 2542 A3 A8 & gFZaxAoA 25 mL

NP

(2) A& AR 24

el Wyow ANeE AW A

) bl
ICP-OESH o2 &5k th &4 thd& Al Fe, Ca, Mg, K, Na, Zn, Pb,

Mn, Ti, Ba, Cu, Sr, V, Ni, Cr, Mo, Cd, Co % 19%9¢ %949} 3 A Ho]

A

UJ%].

=

o

£

o
ol
o

AL

il

th o] wj ICP 48§ Z+8HNE AccuStandardAe] ICP€ 1000 pg/ml &<
108 &3] 100 pg/mL AFEAS e T o] AFEALS QA3 Tz
£

g ste] Ak o] W 8ol A&

o

= v & (matrix) A8 93}
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Table 2. Instrumental conditions and Instrumental detection limit (IDL) for

ICP-OES analysis.

Instrumental conditions

RF power: 1150 W

RF Frequency: 40.68 MHz

Ar Flow: Carrier = 0.5L/min, Auxiliary = 1.5 L/min, Coolant = 16.0 L/min
Pump Rate: 100 rpm

Operation Mode: Simultaneous or Sequential Mode

Nublizer: Ultrasonic Nublizer (CETAC Tech., U-5000AT)

Detection Detection Detection Detection
Element Wavelength Limit Element Wavelength Limit
(nm) (ug/mL) (nm) (ug/mL)
Al 396.152 0.0012 Fe 259.940 0.0007
Ca 396.847 0.0005 Na 589.592 0.0016
K 769.896 0.0015 Mg 279.553 0.0003
Ti 334.904 0.0006 Mn 259.373 0.0003
Ba 233.527 0.0006 Sr 216.596 0.0009
Zn 206.200 0.0009 \Y% 292.402 0.0023
Cr 284.325 0.0006 Pb 220.353 0.0005
Cu 324.754 0.0003 Ni 231.604 0.0016
Co 228.615 0.0007 Mo 202.032 0.0006
Cd 226.502 0.0003 S 180.731 0.0045

_11_
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1. PM1o, PM2s OIMIB X s&

1) PMy, PMys d s 54 23

H& el AA AFoz fEvete] oux AlgHe] A&HHow
F7tsta Atk 53 SRS FHoE
7hep AZFE g w2 7|18 7]
sE 2 oleh AL HAHA(PM) 29 20029 76 pg/m’, 2003 69 u
g/m’, 2004 61 pg/m’ FFo 2, 20054 58 pg/m’ow Hel tha ANH T
A3 A=) giEAle] v E w2 FRolth A& mAWXA
BAFHGNE7 T 3078 A=Y T FAA MY o4 F+4

o]
!

Ao m FAE vk A4, 2009; NIER, 2007).
o

=
S AEsta o, olE B uAHx g AL At sFR] 73k
B (MOE, 2007)°] W= $-glvkel 714 € 20000 o] % Ao H£3d £+
Askar dotd PMpp9 4% 20063 S 7] EASo] 24417 75 34.8%,

o]

S

AP VFE 862% FFoE QFI T M e ZHog ZAEATE 2006
5 -

re

7] T YA EF1L ZAAol oF 0.001~FA ume WHely, o5& X%
Hol Ao 71A4 Ao o9& A= A7 oF 25 ym oY FdiYdA
(coase particle)?} 2=, 3 5 34 FHAHo 98] AHAHEE F7H 25 um

olgle] wAMYA (fine particle)Z F+H . (McMurry, 2000; Seinfeld and

_12_
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Pandis, 1998; Willeke and Whitby, 1975). o]& A= 7] wep HAAE
Bt Z&e o = o] @EbA, ofdl whet dAd 229 A R &
el MAl= dFS dAke] Al AA FAs-"Arkel #@n 5, 2010).

2 AFeM e AFE aAA A 2010 49 30€4FE 5E 19U 7HA]

PMio 1670, PMays 1670, & 3270} debak 1100274 ol A 20109 49 30 H-¢
59 2297FA] PMyo 3370, PMas 4070 & 737019 A RE AHASAT. 28 o]
Al71e =A% PMy, PMos A HF5 59t Al5a13 7)ol 714 AE Table 3

~4, Figure 1~2¢| YERASIT} o] 7|3te] aAikx| o] b2 59 549 25
mm, 59 9¥¢°] 05 mm=Z HWH HL o] H7F HH HAozZ FAEAT b
Holl ghekak 11 Ao A= 59 59 F37F 0.6 mm % ©oFF 261 mm, 5¥ 94
ok7F 21 mm, 5¥€ 10¥ F7F 09 mm, 17¥¢ F7F 392 mm % °F7F 125.1 mm,
18¢ F7F 67.8 mm % ©F7F 40.0 mm, 19¢ =3+ 1.0 mm, 22¢ 53+ 256 mm

2 ofzte] 187 mmE TAFET AR o @we w7 Yy Aow FALE AL

;

o]

R
o,
X,
ol
off
k1
il
%
fE
=
£
2
2
ot
i
o
w
(@)}
[{o}
+
—
—
DO
=

= 94 dold #ERE

g Aoz et

I 2 Ay o] Al7]el= &Ake ddFs vk
oo AFFert v A yepd dgel s 7]
i 7l s swe AA FdEAY sl
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71747 Agel ostd SA7I3F T 549 84, 104, 119 A Aol vt
Eul
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2 vebga, v 8AF Alels HiF A% =7 PMy 320 pg/m’, PMas 229 n
g/m’® UEbETEH B PMos/PMyy H5H S T3 2 A3 b Aol 0546, ¥] 3}
AF Aol 07169 EEH]E R olE3r ZAuE Hol FAF Al Zd Aol
Ed7Y AEEc] ol fdEHdsS & 7 AUtk

Fepab 1100 Aol A mAEA e AREEE HW PMy ooz Eo|
28.8+16.1 pg/m’, PMys ool &Z0] 17.4£12.0 pg/m’® PMas 2 &5 EE PMy
o ok 604%E AAeTh. 1T PMuT PMpsol AFwE 7hel ARAL
W B An FAAFEEE 08412 F g vz FEd ARAde e
o)

BA
A o] T Aol 3 mm olFow Bz HZE o] Wl

g/m’, 59 2%, 3%, 199, 20%] PMys oloj2Fe AFgwwrt ztzh 271,
25.2, 39.3, 262 pg/m’elQtt. @i gkt 11002 A A 59 1996 7+
=< AEFEEE UL, o] A7IY 7de TTolA st Fx9 ¥
AAgs AA AFE2 FTHHAL

SHebik 110024 el A SFAReE vl Al Al A s s vlus] 2 23
o PMy 380 pg/m’, PMas 185 pg/m’ ®l8A} Aol PM,, 24.3 pg/m’, PMss
14.8 pg/m’= WEbGTh 283 PMoy/PMyy 5 EH)E 3} Alo] 0.487, H] A}
Alel 06125 e o] aAbE T ghebat 110032 A of| A tha Zdi Y AFe] 719
fo] =& Aow xAEHTH
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Table 3. Mass concentrations of PMjy and PMs5 aerosol components and

meteorological parameters at Gosan Site.

Date PMio PMz5 T(%én)p (nqu /SS) (R%H) Pzﬁfrig)it' Meteorology
04/30 58.6 43.5 13.2 5.1 63.6
05/01 38.1 23.4 152 4.6 53.4 A
05/02 48.5 22.2 17.7 6.4 84.3 E
05/03 43.1 US.1 19.3 6.6 30.1 s
05/04 44.3 25.5 196 6.9 78.5 s
05/05 24.2 159 184 8.5 87.2 x5 k-
05/06 274 10.0 14.3 7.8 73.8 QF7H, HHF
05/07 25.9 22.2 15.0 6.7 93.7
05/08 21.3 159 176 3.8 45.5 AL
05/09 30.5 26.4 174 4.0 68.6 0.5
05/10 34.7 13.8 145 8.1 65.5 U SEAL
05/11 51.9 o). 15.1 7.3 61.0 A
05/12 42.3 24.7 13.8 7.0 71.3
05/13 30.5 26.4 i 3 4.7 70.5 HER
05/16 23.8 5.5 18.7 A6 66.6
05/19 45.2 41.8 174 1.8 94.0 k7N, HHF
Mean 36.9 % W 16.8 5.6 74.0
Median 36.4 22.8 174 5.1 s
S.D. 12 11.2 2l s 14.9
Max 58.6 43.5 196 9.8 95.5
Min s 10.0 134 1.8 45.5
Count 16 16

*  Number of samples: PMjy = 16, PMs5 = 16
xk Temp: Temperature, WS: Wind Speed, RH: Relative Humidity,

Precipit: Precipitation

Collection @ jeju
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Table 4. Mass concentrations of PMjo and PMs5 aerosol components and

meteorological parameters at 1100 Site.

Temp WS RH Precipit.

Date PMio PMz5 () (m/s) (%) (mm) Meteorology
04/30-D - 200 82 29 619 .
04/30-N 301 150 52 08 478 ©
0501-D 309 214 119 21 415
05/01-N - %54 96 AN J5sk
05/02-D - B 151 36 Tl )

upe, )
05/02-N . 312 123 39 981
0503-D 535 256 163 38 609 )
)
05/03-N 482 247 139 22 597
05/04-D 565 269 173 26 533 'Y
05/04-N 331 185 116 37 &1 "y
05/05D 158 114 137 42 966 0.6 -
05/05-N - 245 139 52 982 2.1 e
05/06-D - 298 153 29 930
LA, H
05/06-N - 128 104 33 470
0507-D 206 115 146 30 294
0507-N 122 = 54 133 12 145
05/08-D 314 197 180 (18 252 W,
05/08-N 366 220 145 ~ 10 279 °
0509-D 335 195 158 224 327
05/09-N 160 28 96 21 907 21
05/10-D 330 163 124 29 682 0.9 ]
W, g}
05/10-N 283 29 81 1.9 4520
05/11-D 352 183 123 19 366 .

05/11-N 31.9 136 6.7 19 65.0
05/12-D 26.1 14.5 10.4 2.1 97.5
05/12-N 182 10.6 7.5 1.5 ol.7

_16_
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Date PMiy PMss T(eoén)p (rvr;Ss) E%H) Plgrerfsgit' Meteorology
05/16-D 22.1 16.3 12.7 14 90.4
05/16-N 18.3 79 11.8 1.1 73.1
05/17-D 115 8.6 14.8 4.2 93.7 39.2 s
05/17-N 12.9 6.0 14.8 4.7 98.0 125.1
05/18-D 19.8 13.6 16.1 4.6 97.6 67.8 s
05/18-N 22.8 17.5 15.2 3.0 98.0 40.0
05/19-D 79.6 ¥o.5 16.7 3.2 87.1 1.0
e,
05/19-N 46.4 8.1 12.6 2.2 68.3
05/20-D 46.1 375 17.8 1.3 63.9 -
05/20-N 37.9 15.0 14.9 0.8 30.5
05/21-D 15.3 11.9 1888 1.9 35.1
A,
05/21-N 16.8 10.1 16.0 0.7 48.6
05/22-D 3.8 288 15.7 2.8 97.2 25.6 s
05/22-N 6.8 4.3 1588 3.2 97.9 18.7
Mean 28.8 174 13.3 2.6 66.2
Median 28.3 o 139 2.4 65.7
S.D. 16.1 12.0 38 W 255
Max 79.6 70.5 199 ) 98.2
Min 3.8 Al ap. 0.7 145
Count 33 40

*  Number of samples: PMjy = 33, PMas = 40
x%x  Temp: Temperature, WS: Wind Speed, RH:

Precipit: Precipitation

w0k DI Daytime, N: Nighttime

Collection @ jeju

_17_

Relative Humidity,



75

=f=PM10 =—fe= PM2.5

50

> &

MassConcentration (pug'm?)

5]

%4 qY ] \ el o b 3 o My 2 e B & fa i ] ] S b
R VRPN IR G P A AP BAdIPALIP A EIAIPA IR L P S U P L

Figure 1. Variations of PMjo and PMs25 mass concentrations at Gosan Site.
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Figure 2. Variations of PMjy and PM25 mass concentrations at Mt.

Halla-1100 Site.
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Figuer 4. Cross correlation of PMjo mass concentrations between measured

data and Observation Network data at Gosan Site.

70

80 | y_p2524x+17382
R2= 0.1742(r=0.417)
50

40

30

PM4(n Efms)

20

10

0 20 40 60 80 100

p-ray (ng/m’)
Figuer 5. Cross correlation of PM;p mass concentrations between measured

data and Observation Network data at Mt. Halla-1100 Site.
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Figure 6. Cross Correlations of X [Cationle, vs. 2 [Anionleq for the analytical

data of PMjo aerosol components at Gosan Site.
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Figure 7. Cross Correlations of X [Cationle, vs. 2[Anionleq for the analytical

data of PMys aerosol components at Gosan Site.
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Figure 8. Cross Correlations of X [Cationle, vs. 2 [Anionleq for the analytical

data of PMjo aerosol components at Mt. Halla-1100 Site.
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Figure 9. Cross Correlations of X [Cationle, vs. 2 [Anionleq for the analytical

data of PMys aerosol components at Mt. Halla-1100 Site.
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3. PMio IHE2EE 822 =X Hl1

1) o] %o % B x4

ATFE A Aol A 2010 4€ 309HH 59 19¢7HA] 1671 sepit
1100 arxjell A 20100 4¢€ 3045¥ 59 22¢7b#] gkef4b 1100224 3370 %
4971 ¢ PMy dlolZ&& Ao AF ki, 84 AEs 4800 193
71 A¥E Table 5, 6 ¥ Figure 109 53 Ach FolA nss-SO,” & &g
(non-sea salt) SO ¢ FEZ, SO ¢ F FZoA gl 7193 SO &
=& W, ‘[nss=SO, 1 = [SO/T - [Na'l x 0251'¢] 2l e8] 74talg
nss-Ca” Al HdlY9 Ca®'e H%=, ‘[nss-Ca®'] = [Ca®’] - [Na'] x 0.049]
Ao oa) AEAT. o § Nae AAow oA SeHm AT

o]l AiEe AxE=HE o] &3

+

FAA G A PMyy o] 248 FEE nss-SO > NO3 > NHy > Na

> Cl > nss-Ca® > K' > Mg® &9o2 =4 e (Table 5). o]& A&
5 FoAME nss-SOS 7F 888 pg/m’= b Eam x AA SO
nss—SO;” o W&-& 933%2 uEhfo] SO o dgk el 7wt
e AgS BYrh NOs 9 HASEE 435 pg/mZ nss-SO07° 9 &4 =&
EEE UEMRTE NOs 2 13 L9 EZQ NOJE Astdd S Ax Add 2
A4 QAEAE SOL F v A Z gEE A9 28l o8] AT NOs

o WAL YR Afel Agd ol Am W A%, 43 BEF 59

) ’

sEo olN

FFoz WAHE dEAQL ANHA LdEHo|tH(Han et al, 2006, 174
%, 2004; Anardenne et al, 1999). NH, 9] B #55+ 298 ng/m’e <
Atk NH, = dIFE 29 wAdE, b5, A& ¥ Fd 93 F=2 u&
Hu AdA oz dAE NHy7F th7] FellA o &3id £

s Agtste] A EHM, 7t g o R AAE 7] witel o

7] ==k v BHE BAAVE dvka de A vk vhHel] tiE A9 EdTd
Bl nss-Ca’’e HiEFrEE 080 pg/m’z= e 1g

Na', Cl, Mg”'& 77} 256, 1.55, 0.28 pg/m’e] v %5 JeER R, sakx <o)

sietzbel 238 Aol A Qe FYS® Na, Cl A9l FE7k v
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o AL vk 28y Na'|, Cl, Mg & z+7F 041, 049, 0.15 pg/m’= 1
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Table 5. Concentrations of PM;jy ionic components at Gosan Site.

Concentrations (ug/m®)

Species

Mean SD Median Max Min
Mass 36.9 11.2 36.4 53.6 21.3
NH,' 2.98 1.67 2.65 7.89 1.28
Na’ 2.56 0.90 2.69 4.11 0.74
K’ 0.33 0.54 0.27 0.66 0.14
nss-Ca’’ 0.80 0.52 0.73 1.72 0.09
Mg” 0.28 0.16 0.28 0.65 0.08
nss-SO,~ 8.88 415 8.36 19.91 4.31
NO; 4.35 3.45 3.64 15.41 1.39
Cl 155 0.96 1.29 3.31 0.39

Table 6. Concentrations of PMjp ionic components at Mt. Halla-1100 Site.

Concentrations (ug/m®)

Species

Mean SD Median Max Min
Mass 28.8 16.1 28.3 79.6 3.8
NH,' 2.40 2.82 154 13.96 0.01
Na' 0.41 0.35 0.32 1.48 0.05
K' 0.36 0.21 0.34 0.92 0.03
nss-Ca®' 1.20 1.35 0.87 5.20 0.02
Mg” 0.15 0.13 0.11 0.48 0.01
nss-SO,~ 7.23 7.76 464 37.74 IDL
NO; 2.14 2.95 1.03 13.13 0.10
Cl 0.49 0.56 0.31 2.46 0.05
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iiLT&Jh

NH4+ Na+

Coneentration (pgfm)

nss-Ca®+ Mg2+ nss-S042- NO3- Cr

Figure 10. Concentration comparison of PMjy ilonic components at Gosan Site

and Mt. Halla-1100 Site.

Figure 11. Composition ratio of PMjy ionic components at Gosan Site.

_27_

Collection @ jeju




+

N
i)

Y
n
i
i=

8.4%

Figure 12. Composition ratio of PMjy ionic components at Mt. Halla-1100

Site.

el

Nd
7K
M
Ho

o
iz
<
o

5 w7

912 71 AEse 7o

1
L

m] Al 4 Aol A

!
o A9 AT

Hl

Ve O
T .

]

o
& ue

o &

]

3

7
KL

w59

3

A

il

HH, PMyy Aol Al

=
=

]

ﬁO

1 017] dolzEe 59

3|

2 B H|ite] ¢

_ZI___
AU, A= st Al 3k Bt

ol

Al, Ca, Fe, Mn, Mg

o,
LIS

I

29l u4

o] A&, 4tst

}a1, Cu, Cd, Zn,

2 3]

= 5

sHHE

=] o 1A=
7 w71EE

o

1 Ag ] o
A Na

Z7}20l A
5
A 9)tH(Oraviisjiarvi et al, 2003; Fang et al, 2005).

Hj

B
=
[e)

SO

Mg 5

K,

)

A7)

ke
T

Cr

i)
-

o)
jih
iz
4
alat

o

iy

AW, 7] S ellA

s

W 2

S

1:3

gt

2

HZ &

=9 9

ol

_28_

Collection @ jeju



weltk, £3] Hg, Cd, Pb, Cu, Zn, As, Cr, Ni 59 5% oA & &3

ooz FrHW SV FHHE gl Uk

oA aAR Ao AF e 16702 PMy olol=2E A|E9} kit
1100 Aol A A3 3 33709 PMyp ool 22 A 8ol ) 1959 Ax A
VA8 aL, 71 A%E Table 7~83% Figure 13~ 14 YeSlT).

aA G e A, AT olg dAHEES S > Al > Fe > Na >

i)

™
o

Ca>K>Mg >Pb>Ni >7n>Cr >Mn >Co>Mo>Ti>Cu>V
>Ba > Sr > Cd €22 2 555 Bt 2 ARE FAAE 9994 &
4719 deE So FE7F 1.86 ng/m’z 744 =gkt o

o] AFAES Al Fe, Cadl F%=7F 2tz 173, 1.35, 070 ng/m’= =2 5%
I ggez 9 7199 Na, Mg A&l 27 089, 0.41 pg/m’=
E2 TEE vERdddTh o vhel wlaA

=5 Jepdila, K& Ege FAAECIHEA A A A7 (biomass

burning) 53 22 A LA SN FAEHE Aew 2AEI G o]

207 EoY

ool UmA L2252 t7] coZEcA Hlug 22 sz IFH U=
Aoz ZAHAY. 28 o5 ARES TAARE fsidel & S55 HEE

B3
Stebak 11002419] A5, 9A2HEES =5 S > Ca > Al > Fe > Mg
>K >Na>7n>Mn >Pb >Ti>Cr >Cu>Ba>Sr>Ni>Co >
V > Mo > Cd 22 ¥4 vegt 2 AR E FToAs S9 H%7F 111 n
g/m'2 7F =3, &% Ca, Al Fed ¥%7F z+7} 1.01, 0.92, 0.88 pg/m’
2 Egton] I tgo® Na Mg A%l Z7 023, 038 ng/m’s £ 5%
2 el 2l K 94 033 pg/m’s g £ vEE Uehhdla,
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F4 HEES Mn, Zn, Pb, Cr, Cu, Ni, Cdo] z}7Z} 4150, 47.54, 30.49, 8.77,
16, 6.70, 250 ng/m’e] = JER L)

E3F PMy o2& A o]ddg A4 AEE9 =4S vlus] & A3

OOO{N

=1

ARG = 192 71H(S, Pb, Zn) Aol 255%°| AL, EF7IA(AL Ca,
Fe) A &°] 482%, al97]1¥(Na, Mg) dio] 16.6%2] s R
ol AA =49 90.3%E AA A tH(Figure 15). el gepik 1100314 9
A PMy o2& AR ES A4 7S, Pb, Zn) o] 234%, B
7194 (Al, Ca, Fe) 330l 55.6%, 39719 (Na, Mg) ol 122%°] =4S H
o ol Ausel AAASR 912%E AA st tH(Figure 16).
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Table 7. Concentrations of PMjo elemental components at Gosan Site.

Species Mean SD Median Max Min

Concentrations (ug/m®)

Al 1.7 0.8 15 3.2 0.6
Fe 1.4 0.9 14 3.0 0.2
Ca Ol 0.5 0.6 1.8 IDL
Na 0P 0.5 0.8 19 0.3
K 0.5 0.3 0.3 1.0 0.1
Mg 0.4 0.3 0.3 1.0 IDL
S 19 1.1 14 3.9 0.8

Concentrations (ng/m?)

Ti 25.7 16.8 22.7 63.3 £9
Mn 39.3 217.0 36.5 87.7 3.0
Ba /2] 5.2 6.1 17.3 1.2
Sr 5.8 3.9 4.6 13.8 1.3
Zn 44.1 27.9 43.9 116.8 0.5
\Y [ 2 3.0 7.5 12.8 3.4
Pb 89.8 48.9 104.2 157.0 0.5
Cr 41.5 26.5 35.2 97.6 145
Cu 13.6 8.3 &) 35.4 1.5
Ni 88.6 60.5 76.4 179.0 19.7
Co 32.3 19.5 31.5 67.6 8.4
Mo 29.4 18.0 25.0 57.1 8.7
Cd 1.0 Sl 0.9 1.5 0.6

IDL: Instrument Detection Limit
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Table 8. Concentrations of PMjp elemental components at Mt. Halla-1100

Site.

Species Mean SD Median Max Min

Concentrations (pg/m’)
Al 0.9 1.2 0.4 4.3 IDL
Fe 0.9 Ial 0.3 3.9 IDL
Ca 1.0 s 0.4 56 IDL
Na ) 0.2 0.2 0.9 IDL
K 0.3 0.4 0.1 1.6 IDL
Mg 0.4 0.5 0.1 28 IDL
5 1.1 1.1 0.8 4.4 IDL

Concentrations (ng/m?)
Ti 23.1 24.6 11.8 104.2 0.8
Mn 41.5 48.8 18.3 214.2 3.0
Ba 7.6 8.1 3.3 36.8 0.9
Sr .3 7.5 4.2 33.0 0.8
7n 47.5 31.9 42.8 1474 39
v & 2.4 2.8 11.5 1.1
Pb 30.5 32.3 17.6 129.9 2.8
Cr 8.8 5.9 6.4 272 3.0
Cu 8.2 8.5 4.3 31.9 0.5
Ni 6.7 52 9.5 24.2 0.8
Co 6.2 0.6 4.0 24.1 0.6
Mo Wh.. 2.0 2 7.5 IDL
Cd 25 R 2.2 14.9 1.8

IDL: Instrument Detection Limit
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Figure 13. Comparison of S, Al, Fe, Ca, Na, K and Mg concentrations in

PMiy aerosols at Gosan Site and Mt. Halla-1100 Site.
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Figure 14. Comparison of Ti, Mn, Ba, Sr, Zn, V, Pb, Cr, Cu, Ni, Co, Mo and
Cd concentrations in PMjg aerosols at Gosan Site and Mt.

Halla-1100 Site.
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Figure 15. Composition ratio of PMjp elemental components at Gosan Site.

Figure 16. Composition ratio of PMjo elemental components at Mt.

Halla-1100 Site.
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Table 9. Comparison of PMjy 1onic concentrations at Gosan Site and MLt.

Halla-1100 Site.

Concentration (ug/m°)

Species Gosan Site Mt. Halla-1100 Site H/G
(@) (H)
NH,' 2.98 2.42 0.8
Na’ 2.69 0.40 0.2
K' 0.27 0.36 1.1
nss-Ca’’ 0.80 1.16 15
Mg* 0.28 0.14 0.5
nss-S04" 8.88 713 0.8
NO; 4.35 2.22 05
o 155 0.47 0.3
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Figure 17. Daily comparison of PMjo ionic concentrations at Gosan Site and

Mt. Halla-1100 Site.
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o2 =4 Yewt o T mAdAe] F8 Adelw 94 Vldes vHElE
nss-SO4, NHy', NO; %S 7zHzF 906, 3.25, 1.05 ng/m’= 714 =9 vw=
UERAATE PMys ool 2o A WA SO° % nss-SO4 7F X ks vl &2
99.0% % s FAA FAE SO Fe wu Ao FAEdn EF PM
o] EHT} PMys ool 2F A nss-SO,° 7F AFA 8k v go] o =4 e
il ol v vl sabddo] i Abell s WAl Y Apell A ) A
S 2 ¢ ¥ FXHE YEUIL AFE ondr

B 719 A& nss-Ca” H=E 008 pg/m’e® Jestn, Y JFS
UERHE Na', CI, Mg®' 9 %% z+7 0.35, 013, 0.05 pg/m’= et o]
g3 AR E Hol PMosoll A= PMpdt 22 EY ald A58 s=7F <
AA 71 AEEC H&) 24§ 23 vEE YEUE AoE RAMHIAG

T3 PMys 584 AEEY AL AHnd, A4 7199 nss-SO.7,
NH;', NO3 o] #A9] 91.8%F A ek, vl a719e Na', Cl, Mg”
o] 3.7%, nss—Ca*' 0] 06%= AA ATt PMys ool E2E o= 92 A&
2ol AR T, ggoEE Y7, EYUIY AEES] ¢ =2 4
< e d5S & F A} H(Figure 19).

shebat 1100249 ¥4 A%E B9 nss-SOF > NH, > NO; > CI >
K* > Na' > nss-Ca” > Mg? &o2 =7 yehgth o & nAdxe F
£ AEoY A4 7]9& dEhlE nss-SO4, NH, NO; A& 7tz
6.27, 256, 1.15 ng/m’= 714 =< FE2 JEUSITE PMys ool 224 A
A SO % nss—SOf 7F AAFHE HIEL 994%0| ¢tk Ak} wpEslA R
PMy ol o] ZZ R TF PMas ool Z el A nss-SO,° 7} A 8HE v &o] o] %7
Uergth nss-Ca” HEE 014 pg/m’e2 vER} PMdt whasbA 2 w2k
Artth SRk 11004 A o =A vebga, sid 9FS vER= Na),
Cl, Mg”'9] %+ Z+7} 014, 021, 0.04 pg/m’= epwkch,

PMys S84 4Ee 24¢ Awnw, @kt 11004 Ade A9

N
i°

dlo

7199 nss-SO4, NHy', NO3 o] AA¢] 93.1%5 2Ae L, Hg7199 Na,
Cl, Mg*o] 37%, E%7]2 nss-Ca’ ©] 1.3%Z 234 Th PMys ool 2%
o= A wZEA R Q191 AR Aol EX =1 ggoRe Y
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(Figure 20).

Table 10. Concentrations of PMss ionic components at Gosan Site.

Concentrations (ug/m”)

Species

Mean SD Median Max Min
Mass 23.2 9.1 22.8 43.5 10.0
NHy 3.25 1.35 3.06 6.60 1.45
Na' 0.35 0.18 0.34 0.79 0.14
K’ 0.18 0.12 0.14 0.44 0.05
nss—-Ca”’ 0.08 0.04 0.08 0.16 0.03
Mg” 0.05 0.02 0.05 0.09 0.01
nss-SOs~ 9.06 3.90 8.57 19.51 4.30
NOs3 1.05 1.30 0.64 5.27 Ol
Cl 0.13 0.15 0.07 0.49 0.01
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Table 11. Concentrations of PMs5 ionic components at Mt. Halla-1100 Site.

Concentrations (ug/m®)

Species

Mean SD Median Max Min
Mass 174 12.0 15.7 70.5 2.1
NH, 2.56 294 1.74 16.64 0.00
Na' 0.14 0.06 0.13 0.31 0.00
K’ 0.21 0.18 V' 0.84 0.01
nss-Ca”' 0.14 0.12 0.10 0.54 0.00
Mg” 0.04 0.03 0.03 0.09 0.00
nss-SO,> 6.27 7.82 451 46.19 IDL
NOs3 1.15 0.05 0.28 11.45 0.05
CW 0.21 0.09 0.21 0.56 0.03
15

® Gosan 1100site

[
=]

Concentration (LLgIms)

un

0 - . = ﬁ‘ T

NH4+ MNa+ K+ nss-Ca’+ Mg2+ nss-5042- MNO3- a-

Figure 18. Comparison of PMys ionic concentrations between Gosan Site and

Mt. Halla-1100 Site.

_41_

Collection @ jeju



Na® K Mg* NOy
2.5% 1.3% 0.3%

Figure 19. Composition ratio of PM25 ionic components at Gosan Site.

Figure 20. Composition ratio of PM2s ionic components at Mt. Halla-1100
Site.
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Table 12. Comparison of PMss5 ionic concentrations at Gosan Site and Mt.

Halla-1100 Site.

Concentration (ug/m°)

Species H/G
Gosan Site(G) 1100 Site(H)
NH," 3.25 256 0.8
Na“ 0.35 0.14 0.4
K’ 0.18 0.21 12
nss—Ca’’ 0.08 0.14 1.7
Mg”* 0.05 0.04 0.8
nss-SO4 9.06 6.26 0.7
NOs- 1.05 1.15 1.1
o, 0.13 0.21 i
J BNHi+ EANa+ BE~+ Bnss-Ca™+
mnEd+ Bne=-5042- EINOS3- BCL
30
z2 |
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Figure 21. Daily comparison of PMss ionic concentrations at Gosan Site and

Mt. Halla-1100 Site.
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(Minoura et al, 2006). ¥ NOs ©] NH4, SO/ ¢ vl&] o 2< PMys/PMy &5
THlE YelE A 7t Al sol i dAtel EAlstE dEEd E
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%] o] Al ¥ th(Kerminen et al, 1997).
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H H(Figure 22).
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Table 13. Concentrations and their ratios of ionic components in PM;jy and

PMbss aerosols at Gosan Site.

Concentrations (ug/m®)

Species PM.5/PMio
PM>5 PMio
NH, 3.25 2.98 1.09
Na' 0.35 2.56 0.14
K 0.18 0.33 0.55
nss-Ca”' 0.08 0.80 0.10
Mg 0.05 0.28 0.17
nss-SO04~ 9.06 8.88 1.02
NO3~ 1.05 4.35 0.24
Cl 0.13 155 0.08

Table 14. Concentrations and their ratios of ionic components in PMjo and

PMss aerosols at Mt. Halla-1100 Site.

Concentrations (ug/m”)

Species PM:5/PMio
PMzs PMio
NH,' 2.56 2.40 1.07
Na' 0.14 0.41 0.35
K 0.21 0.36 0.60
nss—Ca”’ 0.14 1.20 0.11
Mg** 0.04 0.15 0.26
nss-SO04~ 6.27 iR 0.87
NOs~ 1.15 2.14 0.54
Cl 0.21 0.49 0.44
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Figure 22. PM.5/PMjo ratios of ionic component concentrations.
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(May 3) (May 4)
Figure 23. MTSAT-1R IODI images during Asian Dust event periods.
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Table 15. Concentrations and their ratios of PMjy ionic components during

Asian Dust and Non-Asian Dust event periods at Gosan Site.

Concentration (ug/m°)

Species Asian Dust Non-Asian Dust AD/NAD
(AD) (NAD)
NH,' 2.71 3.19 0.8
Na’ 3.01 2.21 1.4
K' 0.31 0.34 0.9
nss-Ca’’ 1.15 0.52 2.2
Mg* 0.37 0.21 1.8
nss-S04" 8.90 8.86 1.0
NO; 591 3.14 19
or 1.78 Ko, 13

Table 16. Concentrations and their ratios of PM;jp ionic components during

Asian Dust and Non-Asian Dust event periods at Mt. Halla-1100

Site.
Concentration (pg/m”)
Species Asian Dust Non-Asian Dust AD/NAD
(AD) (NAD)
NH,' 2.64 2.37 1.1
Na’ 0.71 0.26 2.7
K' 0.48 0.29 1.7
nss-Ca’’ 2.4, 0.60 4.0
Mg” 0.27 0.09 2.9
nss-SO,* 8.64 6.77 13
NO;~ 4.20 1.13 3.7
ClI’ 0.84 0.32 2.6
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Table 17. Concentrations and their ratios of PMjo elemental components

during Asian Dust and Non—-Asian Dust event periods at Gosan

Site.
Concentration (ng/m®)
Species Asian Dust Non-Asian Dust AD/NAD
(AD) (NAD)
Al 21574 1391.9 15
Fe 2084.4 783.7 2.7
Ca 1145.8 345.9 3.3
Na 1280.1 593.2 2.2
K 701.6 285.9 28
Mg 653.0 2204 3.0
- 2201.6 1596.1 14
Ti 39.8 14.7 Ll
Mn 63.6 20.4 8l
Ba 11.6 4.0 2.9
Sr b.1 3.2 2.8
Zn 56.0 34.9 16
\Y% 10.1 6.3 16
Pb 96.0 85.1 1.1
Cr 51.6 Ofl 7/ 15
Cu 12.8 14.2 0.9
Ni 120.4 63.9 19
Co 484 19.8 2.4
Mo 38.3 224 1.7
Cd 1.0 1.0 1.0
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Table 18. Concentrations and their ratios of PMjo elemental components
during Asian Dust and Non—Asian Dust event periods at MLt.

Halla-1100 Site.

Concentration (ng/m°)

Species Asian Dust Non-Asian Dust AD/NAD
(AD) (NAD)
Al 2111.6 336.1 6.3
Fe 1801.4 281.8 6.4
Ca 2226.3 426.1 5.2
Na 431.1 1415 3.0
K 728.0 127.7 554
Mg S8 1 126.1 7.1
- 1678.5 866.4 19
Ti 48.3 10.6 4.5
Mn 89.9 16.5 54
Ba 156 3.6 44
Sr 14.7 4.0 3.7
Zn 68.4 S 1.8
\Y% 6.0 2.3 2.7
Pb 54.7 18.1 3.0
Cr 14.2 6.1 2.3
Cu 13.3 55 2.4
Ni 10.5 4.2 2.5
Co 10.1 44 2.3
Mo 3.1 2.5 1.3
Cd 3.4 2.0 1.7
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Table 19. Concentrations and their ratios of PMs5 ionic components during

Asian Dust and Non-Asian Dust event periods at Gosan Site.

Concentration (ug/m°)

Species Asian Dust Non-Asian Dust AD/NAD
(AD) (NAD)
NH,' 3.10 3.36 0.9
Na’ 0.45 0.28 16
K' 0.16 0.19 0.8
nss-Ca’’ 0.10 0.07 15
Mg* 0.05 0.04 1.2
nss-S04" 853 9.47 0.9
NO; 1.20 0.93 13
or 0.18 0.09 2.0

Table 20. Concentrations and their ratios of PMss ionic components during

Asian Dust and Non-Asian Dust event periods at Mt. Halla-1100

Site.
Concentration (pg/m”)
Species Asian Dust Non-Asian Dust AD/NAD
(AD) (NAD)
NH," 2.67 2.58 1.0
Na' 0.17 0.12 1.4
K' 0.23 0.21 1.1
nss-Ca’’ 0.21 0.10 2.2
Mg” 0.05 0.03 13
nss-SO,* 6.48 6.29 1.0
NO; 1.42 1.06 13
Cl 0.22 0.21 1.0
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Figure 24. Comparison of ionic concentrations between Asian Dust and

Non-Asian Dust events in PM;jy aerosols at Gosan Site.
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Figure 25. Comparison of ionic concentrations between Asian Dust and

Non-Asian Dust events in PMjy aerosols at Mt. Halla-1100 Site.
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Figure 26. Comparison of elemental concentrations between Asian Dust and

Non-Asian Dust events in PMjy aerosols at Gosan Site.
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Figure 27. Comparison of elemental concentrations between Asian Dust and
Non-Asian Dust events in PMjy aerosol components at Mt.

Halla-1100 Site.
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Figure 28. Comparison of ionic concentrations between Asian Dust and

Non-Asian Dust events in PMss aerosols at Gosan Site.
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Figure 29. Comparison of ionic concentrations between Asian Dust and

Non-Asian Dust events in PMss aerosols at Mt. Halla-1100 Site.
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Sad Hireh 22 E9 A

HA}. 28] 32 NH4NO3, NHHSO, (NHy)-2SO4 59|
d A tH(Yeatman et al., 2001).

He THME ZodAR o] drtal L

NOy & 21~58 pmel WAISH 24 Gofo] F= REaE Aow v
sk BB v AN NOs & dA91He) eddfle] ofF o wa gtk
%, WAYA Gl F2 HNOs NHb whgshel A4® NHNOso. %

AR whdoel iAol M= sl d Akt wES-stol NaNOs= =4 &htfar
defA vk web WA ARl NHUINOs& 3 o] AAM v $%¢ 2
=5 Bt A A 7h2~d9] HNOs9F NHzZ d3eth, 3k Ao w27t

o™ HNOz2 NaCl¥ whg-aho] o abell A kg3 NaNOss sy
(Wall et al, 1988), "& 3l A& MgCl, CaClhel ®FS3sH7]%= gt}
(Andreae and Crutzen, 1997). & HNOs;2 EYI A CaCOs33} HES-8lo] Z=df
YAl A NOs A& ABAethar &elA dth(Pakkanen et al, 1996; Plate and
Schulz, 1997; Zhuang et al., 1999a; Yao et al., 2003).

3 Eg7]99 nss-Ca’ & 21 um oo 2o Jdel F= BE
= Aoz Yehgth gz 9 AR Na'® ClI 94 21 um o9 =
A defol F2 REHE AOR AU E e YRS vs o
2 Mol K, Mg” & 491w, K& SO, NHy# A8t 2.1 um
ahel MAARG o] F2 REHUY K& AROE Egol A feje A
ol ZUYA dHe EEsteE AFS HolARE QI A 2 H9, biomass
burningoll ol HiEHW m AR FHo| EESIE AoE TAHL UH
(Maenhant et al., 2002; Fang et al, 2005). Wrde] Mg” < 2.1 um °]4¢ =
A Al A nss— Ca”' 3 A8 BEES YERSITH

olelgt ARES TS BHW, doJ2ES] T84 HEE F
2] nss-SO.°, NHs, A& vz—i A4 AE ool EEs NOs 2 HAY
kel P Aol Exs= oz AMEAT wbde] Er|Y AR
(nss-Ca™) ¥} slg7]19 HEWNa', Cl, Mg*)& F2 2ty Jdo
BFE e AT

wgk gebat 11003274 A5 B9, S
F5 = 3003.0~69486 ng/m’el W E YenpALh e
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AHEH, nss-SO° < BE A 24 21 um ©]8te] A YA}t G 2 B

Zahe Ao A NH) A SO 3 vhal7bA 2 F2 mAs)abe] &
¥3hs TS B

NO; 2 21~58 ume] vAlsh 2t Yat do] F= wxdh= o et
Wb 2719 nss-Ca” e 21 um o]4e] At e FE
Zahs o vehdth aen A9 AR Na'sh CF 994 21 um o]4el
oA dgel F2 EExHE gow AHAG E K, Mg B9, K'2

K
SO, NHy % #AFetAl 21 um oldke] mAdAG gl F=2 REHUw
Mg> & 21 um o]9 ZdAg A A nss- Ca®’ # FAFS BE =S e
=3

olgld AL =& Bd, AT AR A99Fd 7199
nss-SOf°, NHy A& F2 vAga ool BEEs} NO; & ulA gt}
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A9z AEWNa, CI, Mg?)e F2 2udxa 990 2xste 4FS e
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Table 21. Concentration of size-segregated aerosol components during

the whole study period at Gosan Site.

Concentration (ng/ mB)

Particle size (um)

Species

043~ 0.65~

0.65 11 1.1~21 21~33 33~47 47~58 58~9.0 9.0 Up
Mass 5065.0 6530.0 6320.7 77021 8664.9 7032.3 5274.3 3767.3
NH, 5745 6476 90.5 16.7 16.2 8.4 6.7 85
Na' 4246  576.0 448.2 617.2 662.9 483.1 356.3  340.2
K' 1174 1465 79.5 58.1 50.4 38.1 28.0 30.3
nss-Ca”’ 32.6 775 156.8 233.1 242.6 150.8 100.7 36.5
Mg*' 8.4 22.2 39.1 56.9 55.1 34.8 22.1 7.8
nss-SO,° 23250 26330 1010.3 545.8 439.2 313.6 2153 1570
NOs 183.8  221.7 4419 10248 10824 738.2 5582 5256
Cl 98.3 2380 311.0 536.4 769.5 556.5 392.1 2331

Table 22. Concentrations of size-segregated aerosol components during

the whole study period at Mt. Halla—1100 Site.

Concentration (ng/ mg)

Particle size (um)

Species

043~ 0.65~

0.65 11 11~21 21~33 33~47 47~58 58~9.0 9.0 Up
Mass 4068.0 47104 49029  4987.0 46815 37324 42915 5264.9
NH,' 4649  469.1 87.1 28.0 4.3 10.1 7.6 94
Na' 942  129.8 132.1 153.8 138.8 104.0 106.0 56.9
K 101.2 1284 79.7 47.6 35.7 26.8 25.2 17.3
nss-Ca”’ 714 1319 262.6 336.4 285.2 2174 3225 2193
Mg 10.3 25.4 41.7 49.6 37.6 29.4 22.6 22.1
nss-SO,4 17273 18183 810.5 541.2 274.0 239.4 2656 285.8
NOs 135.7 2929 627.2 599.5 521.0 379.5 4127 3885
Cl 80.1 1319 146.9 140.4 150.2 94.2 124.8 59.0
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Table 23. Concentrations of size-segregated aerosol components during

the 1st study period at Gosan Site.

Concentration (ng/ mB)

Particle size (um)

Species

043~ 0.65~

0.65 11 1.1~21 21~33 33~47 47~58 58~9.0 9.0 Up
Mass 52743 91253 7450.9 91253 134787 8623.0 9209.0 40185
NH, 654.1 12574 173.9 27.8 23.7 8.7 7.8 6.0
Na' 426.6  539.6 297.0 5436 10274 665.2 5979 2895
K' 81.8  203.8 126.5 85.3 76.2 51.6 54.5 59.0
nss-Ca”’ 0.4 63.7 197.0 319.7 389.3 202.3 171.4 31.0
Mg*' 1.3 11.4 43.6 69.2 86.8 43.6 69.2 36.8
nss-SO,° 25817 45637 1769.5 376.4 647.8 367.4 280.1 1887
NOs 1335 89.6 2879 11302 1764.2 925.7 10877 5815
Cl’ 64.4 16.0 78.8 2443 13495 791.3 6465 2479

Table 24. Concentrations of size-segregated aerosol components during

the 2nd study period at Gosan Site.

Concentration (ng/ m3)

Particle size (um)

Species

043~ 0.65~

0.65 11 11~21 21~33 33~47 47~58 58~9.0 9.0 Up
Mass 48557 3934.8 5190.5 62789 3851.0 5441.7 13395 3516.2
NH, 494.9 37.8 7.2 5.7 8.7 8.2 55 11.1
Na' 4226 6124 599.4 690.8 298.5 301.0 1147  390.9
K' 153.1 89.3 32.5 31.0 245 245 15 15
nss-Ca®’ 64.8 914 1165 146.5 95.9 99.3 29.9 42.0
Mg* 154 33.0 34.5 44.6 23.5 26.0 0.8 7.8
nss-SO~ 20684 7024 251.2 215.3 230.6 259.8 150.6  125.3
NOs 2341  353.8 595.9 919.5 400.6 550.7 28.8  469.6
Cl 132.1  460.0 543.3 8285 189.6 321.6 1377 2182
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Table 25. Concentrations of size-segregated aerosol components during

the 1st study period at Mt. Halla-1100 Site.

Concentration (ng/ mB)

Particle size (um)

Species

043~ 0.65~

0.65 11 1.1~21 21~33 33~47 47~58 58~9.0 9.0 Up
Mass 55254 79533 5609.1 5944.0 6948.6 42696 5860.3 5190.5
NH, 630.5 1012.3 200.5 20.7 4.6 8.2 12.8 3.3
Na' 834 1783 184.9 186.4 216.5 146.2 1182 106.6
K' 90.8  194.3 145.5 58.1 51.1 44.6 43.4 28.4
nss-Ca”’ 20.1 96.2 240.1 471.6 684.9 478.8 7737 4964
Mg*' 85 22.1 41.7 56.8 62.3 40.7 44.0 319
nss-SO,°  2261.0 32896 13922 555.3 564.4 356.6 4939 496.2
NOs 1388 1755 224.0 913.1 1270.0 470.3 8295 7895
Cl 46.0 1928 156.5 34.8 197.8 137.2 1206 107.1

Table 26. Concentrations of size—segregated aerosol components during

the 2nd study period at Mt. Halla-1100 Site.

Concentration (ng/ m3)

Particle size (um)

Species

043~ 0.65~

0.65 11 1.1~21 21~33 33~47 47~58 58~9.0 9.0 Up
Mass 37538 3420.1 5171.8 45879 40874 47548 3003.0 4921.6
NH, 349.0 38.7 7.1 13.1 7.6 21.1 8.3 21.3
Na' 122.6 81.1 141.6 144.1 114.1 1156 45.0 49.0
K’ 101.0 58.4 454 46.9 30.9 30.4 3.0 185
nss—Ca”’ 946  165.3 396.1 367.0 102.4 150.9 1217 159.1
Mg 7.4 29.4 54.4 549 31.9 414 8.8 32.8
nss-SO,4 11311 567.1 331.8 785.3 178.4 351.5 166.8  317.7
NOs 90.7  440.1 1521.0 646.4 253.1 499.5 3006 3753
Cl 115.8 39.8 141.2 149.0 113.0 102.9 39.5 58.0
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Table 27. Concentrations of size-segregated aerosol components during

the 3rd study period at Mt. Halla-1100 Site.

Concentration (ng/ mB)

Particle size (um)

Species

043~ 0.65~

0.65 11 1.1~21 21~33 33~47 47~58 58~9.0 9.0 Up
Mass 29249 27577 392777 44291 30084 21728 4011.2 5682.6
NH, 4152  356.5 53.7 50.2 0.5 1.0 1.8 3.8
Na' 76.7 1. 1289 69.7 130.9 85.7 50.1 154.9 15.0
K' 1118 1324 48.1 37.6 25.1 5,3 29.1 5.0
nss-Ca”’ 996 134.1 151.5 170.6 68.1 22.4 72.0 2.4
Mg*' 15.0 24.6 29.1 37.1 18.6 6.0 15.0 1.5
nss-SO,°  1789.9 15984 707.5 283.1 79.3 10.2 136.0 434
NOs 1777  263.0 136.6 239.0 39.9 168.6 108.1 0.7
Cl 784 1431 143.1 187.2 139.7 42.7 214.3 12.1
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Figure 35. Cross correlations between nss—SO427, NOs3, NH; and nss-Ca”’

components in PMss aerosols at Mt. Halla-1100 Site.
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7] olol2Fe] 74 A TV wak Aozt JA R AA Y, E
F H Ldd dAERE e 7 Uk 2Ea o8 sl oW 71 4
of &3t=AE st WHLS 7 7199 w5 <A enrichment factor, EF)&
ALkstel zh 71del gk AiAl s5 s Zka ddstes Aotk ®gk 7
7198 AAAZEHRe] FAATE A EOEA Tteelth ooJEE YA Uk
Ao sjddio] dEF rHel dow, AFA G odoj2Ee By 1 I

EF = (Cx/ CNa+)Aerosol / (Cx/ CNa+)Seawater

};]loﬂ/\i (CX/CNaJr)Seawater'E 3H'/F % Na+9’]' 50427, Cli, Mg2+, C32+, K+91 %:EH]

o] 31, (Cyo/Cras)acrosos= NI 2 ZE Z9] Na's} SO, Cl, Mg®, Ca”, K'9] &%H]
olt}, oA AE FZQ1AE 1 Fke] 19 JMHEEE SO, Cl, Mg®, Ca™,

18T 255 o HEsol Agure o

ol wel ga zolE Hol7] wiEel A4 o2 EF gho] 3~5 o]ste] d4E

A7 T S 7 AEEY w8 A AdsEEHYH 73 A YF
ZA5E Table 289 Vet WA aakx o] A$ B Ao s
S5 BW Cl 3 Mg™'9 5&A4E PMy dlo]2FA 03, 099 EFgts B gl
i, PMas oo 2l A 0.2, 1.19] EFghE YR lo] o] AR5 T2 Y

o] 9L wol wu g Ao dAekdrh Wi SO, Ca¥, K'9 E

Z}Z} PMyy olojZ 0] 149, 88, 322 YEytal, PMas oo 20| 104.1, 6.9,
12602 vlwa 2 S el

>S
g::l_d
rlo
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gt 110037419 4%, Cl3 Mg®' e s%A5% PMy dlol2FlA 07,
319 EFgts HSlaL, PMys olof=FolA 0.8, 239 EF <= Yet L lof o]
AEES A A R R FE Y S Wol Wi e Fo=
AoE ) vl SO, Ca”, K9] EF 7t PMy ool 2Fo] 714, 74.3, 21.7%
eSS, PMys ol o] 2% 0] 177.8, 254, 37.8% Hlw A 2 S veElySlch

ol AF2REH tAHeE SO, K& PMikth PMysoll A aj@ el ga
o] A1, CI, Mg®, Ca”’& PMysETF PMpoll Al dlddel Adfo] F& & = AN
o a2z gAdes aAA G v ekt 1100A A Cl, Mg” AEE
o] EF to]l a1, SO, Ca”, K'¢ EF o] 2 AL nr} o= 3etrtol
AA e AkA] Aol A S Fe] FFo] & Wt Y o] UwH ARELS A

Mo et 1100244 1 o] § F& ush= Aol

Table 28. Seawater enrichment factor values for ionic components of PMjg

aerosol.
S (C/Coar) rerost (Co/Coa st

X ratio Gosan Site Mt. Halla-1100 Site
PM;, PMy5 PM;, PM;5

K 0.04 3.2 12.6 21.7 37.8

@ 0.04 8.8 6.9 74.3 254

Mg” 0.12 0.9 1.1 3.1 2.3

S04~ 0.25 14.9 104.1 71.4 177.8

Cl 1.80 0.3 0.2 0.7 0.8
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FEAAE FIAATHHLE 5, 2003).

EF = (CX/CAI)Aerosol / (CX/CA1>CI'l,lSt

21 (D)ol A (Co/Cadernsi= Taylor2t McLennan (1985)7F #4138k %)z} A H- 9]
248 7o 2 ARstn o g A ALtE sE5AAE 1 ogke] 1o FMhETE

EgouRy f¢o] & ouelu 1nt F42 EgHrt o2 294 94

=
K, Mg, Ti, Mn, V, Cd ¢ EF #2 27 14, 08, 14, 16, 3.
ol o] HEE Ix EFozRE FYHUS 7o &

Wt o] Zn, Pb, Cu, Ni, Co 5 ZH7} 284, 260.1, 26.2, 256.5, 187.1¢] =& EF
of o]

2

ghebql 11002418 4§, Aol Hxo]l E TA7| A9 Fed Cacll i
EF #%< 27 22, 292 wlwd 2 ghS yeiglth. & Na, K, Mg, Ti, Mn,
V, Cd 59 EF <& 27 07, 1.0, 25, 27, 6.0, 5.7, 235 YEA 3L, whdo]
Zn, Pb, Cu, Ni, Co <& z}7} 572, 165.0, 294, 36.2, 67.49] =& EF & 1Ho]
I A S RS

olde] Az HY Aoz EG HA7|Le Fedt Ca 459 EF @2
AR Aol BlE ek 1100 A oAl = A YElsE e ™, Zn, Pb, Cu, Ni, Co9l
EF ol & 43S BT ole EG F3F2 shabik 110024 o A & wHH,
B o]9]o] U ARELS AFor uakx| oA 1 o] ¢ F& v

sh= Aot
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Table 29. Soil enrichment factor values for elemental components of PMio

aerosol.
X Crust (Cx/Ca) acrosol/ (Cx/Ca)crust
ratio Gosan Site 1100 Site
Fe 0.4353 1.8 2.2
Ca 0.3731 1.1 2.9
Na 0.3595 14 0.7
K 0.3483 0.8 1.0
Mg 0.1654 14 2.5
Ti 0.0093 1.6 2¥
Mn 0.0075 3.0 6.0
Zn 0.0009 284 57.2
\% 0.0007 6.6 5.7
Pb 0.0002 260.1 165.0
Cu 0.0003 26.2 29.4
Ni 0.0002 256.5 36.2
Co 0.0001 187.1 67.4
Cd 0.0012 0.5 2.3
— 83 -
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Table 30. Results of rotated varimax factor analysis for PMiy components at

Gosan.
Species factor 1 factor 2 factor 3 factor 4
NH," -0.24 0.17 0.94 0.07
Na’ 0.42 0.39 0.15 0.67
K' -0.40 0.65 0.57 0.21
nss—Ca®' 0.52 0.81 -0.02 0.09
Mg* 0.30 0.83 0.00 0.38
nss—SO4~ 0.08 0.10 0.96 0.09
NOs 0.12 0.93 0.08 0.19
Cly -0.07 0.11 -0.06 0.92
Al 0.84 -0.12 0.02 0.02
Fe 0.98 0.07 -0.02 -0.06
Ca 0.88 0.42 0.06 -0.06
Na 0.71 0.30 0.05 0.49
K 0.83 0.43 0.31 0.12
Mg 0.90 0.38 0.06 0.13
S 0.50 -0.10 0.85 0.04
Zn 0.19 0.81 0.43 -0.14
Pb 0.24 0.22 0.77 -0.42
Eigenvalue 5.6 4.2 3.8 2.0
Variance(%) 32.7 24.6 22.2 11.9
Cummulative(%) 32.7 57.3 79.5 91.4
— 87 -
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Table 31. Results of rotated varimax factor analysis for PMiy components at

Mt. Halla-1100 Site.

Species factor 1 factor 2 factor 3 factor 4
NH," -0.08 0.14 0.95 0.18
Na' 0.45 0.82 0.19 0.11
K’ 0.29 0.12 0.62 0.61
nss—Ca®' 0.64 0.63 0.19 0.24
Mg* 0.58 0.62 0.30 0.29
nss—SO4~ 0.08 0.15 0.96 0.09
NOs 0.23 0.81 0.14 0.43
Cly 0.34 0.88 0.14 30,03
Al 0.89 0.29 0.02 0.25
Fe 0.84 0.20 0.01 0.27
Ca 0.84 0.46 0.13 0.18
Na 0.67 0.67 0.23 0.10
K 0.86 0.36 0.11 0.30
Mg 0.88 0.41 0.08 0.16
S 0.54 0.27 0.55 -0.14
Zn 0.39 0.19 0.14 0.82
Pb 0.43 0.45 0.39 0.41
Eigenvalue 6.0 4.3 3.0 1.9
Variance(%) 35.3 9.3 17.4 11.2
Cummulative(%) 35.3 60.8 78.2 89.4
— 88 -
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Table 32. Results of rotated varimax factor analysis for PMzs components at

Gosan Site.

Species factor 1 factor 2 factor 3
NH," 0.95 0.08 0.27
Na' -0.37 0.78 0.29
K’ 0.87 0.28 0.02
nss-Ca”’ 0.18 0.02 0.96
Mg* 0.28 0.52 0.69
nss-S04" 0.91 -0.12 0.34
NO; 0.36 0.87 -0.04
Cl 0.49 0.53 0.48
Eigenvalue 3.1 2.0 1.9
Variance(%) 38.8 25.1 23.8
Cummulative(%) 38.8 63.9 87.7
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Table 33. Results of rotated varimax factor analysis for PMzs components at

Mt. Halla-1100 Site.

Species factor 1 factor 2 factor 3
NH," 0.94 0.23 0.11
Na' 0.19 0.74 0.44
K' 0.80 0.16 0.32
nss-Ca”’ 0.12 0.02 0.95
Mg* 0.45 0.05 0.81
nss-S04" 0.96 0.01 0.18
NO; 0.01 0.88 -0.13
Cl’ 0.18 0.87 0.04
Eigenvalue 2.7 2.2 1.9
Variance(%) 34.2 27.0 23.9
Cummulative(%) 34.2 61.2 85.1
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PMzs] t7] & AFAIZFS oF 742 PMel Hlal] 2~3u) A7) wjZo] A4t
FYol Wi FHTol: s P ITHNARSTO, 2003). sokrlof A e] 7]
A=A AAY olewA= =F e T At FAlojw ofd whi H
vpebat AL Hastth, HulAgeA= 1980d ] FRHEE A e dede
Al olF @Al el A77F FHFHALH, o] A& A5 1990d =EHEH

Meld 2 sllE sAeE trledede] e olsd e #F AT X

-
A

-0z 43 ¥ Jti(Hatakeyama et al., 2001, 1997, 1995). E3dF 1990 <

T3 ® NASA2 PEM (Pacific Exploratory Mission)-West A¢t B =44
o] M= RHHG 4o d7E otz B FAE o]Fdt= SOzl ¢
f dFe W Ao vehtal Ak(Thornton et al., 1999, 1997, 1996). L2 it

.

SO &4k 4=ke] =& (transport), A7 (formation), ¥ 3H(conversion) &<
THow dA7387] fstel ACE-Asiast £ ZRAE Fo] #3534
5, 2004; Huebert et al, 2003). 53] T A& ALEO 2 I3t 4tsl=9f i
=]l HA FAkstE wiEo] 84%E AAstar dar, 2000 V1Eo=E 27604
= geta k. ol TR H|3] €53 =2 X o|H(Ohara et al,

2 Q8 SO° wiEel oF wEY
ojuf WolHat Ze wEAMA = PMse FAEE F
(Xiachong et al, 2002). o]& 3+ 7]

P!
9
z
&
Z,
=
_}L
)
o "“
lo
al
)
X
ﬂl\
r1r
b

i
e e
X
_OL
B
9,
v
ro
to
o2
il
i)
lo,
o
)
> ot W k=)
9,
offl
o,
fru
il
5=
12
ot
¥
s
o

A #H 4 (backward trajectory) =4S AAISt] o2& Ao FUH=EE F4
stATh d9AA AL v Y7l (NOAA, National Oceanic and
Atmospheric Administration)o| A A|-&3sl+= HYSPLIT4 (HYbrid Single-Particle
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Lagrangian Integrated Trajectory) models ©]&3la, 7]4AE+ GDAS
(Global Data Assimilation System)& ©]&3}th T FoolA A tj7] ¢
=49 A5 g 49 ol gnte] EdsitteE HS Fhkste] A AA A
o] EARAIZFE 5Y (120717, 28] 54 AR FHE+= AF (3328 °N, 12717
°E)¥ ek 1100a24] (3321 °N, 126.27 °E)& 7| o=z st = &4
A= 850 mb Wl 1500 mE AAslar, A dd Ao wf 00 UTC
2 AstArh(=d 374 23k, 2007).

ol st IAX Bl o8] T (air parcel)g] ©lFHEE FAFSIAL, 9]
o W& oojmEe x4 WE ZAGIAT AFAGE THeRE 79
BEE /MY FHeE Uy ZF FEE O A4S Husdth o)FAEE

BolhA g 23 TdFAA(I 73, TIHRFAG(O 73, ke A
5

WA matel A 49 304RH 59 1997+ 16¥e] AA A 82 AFHs
o] Al719e] AAAEA ZApe pFEE 77 188%, I[I7-7F 688%, IVT-1H
125%°] WI=E B th(Figure 36). 15 &7 Wolge olsH2E F48 &
A, A7 T SIWFOERE FAE A7 7B @k, 3, 5l A
= oA 7)ol FdE A5 AE A2 FAESITH

PMy olol2& F2 AEES FEE FelA9 Zo] F719 ol R =] wa}
A 570 Fer EFea, 7 Fd AW sES A4S 8 wsktH(Table 34,
Figure 38). %014 i vkl 7o) PMyy o] ZZol A 21914 7199 nss-SOs°
o I3l A 1264 pg/m’, OF7rel A 847 ng/m’, V7ol A 548 pg/m’e] &
=5 Uehggith oA g 7] golgle] ols AR wet FHEE FRE v
& Bel, AR nss-SO7 L [ FRHEFEHEAY) > DPHEFFERAA)
> VAHES 2 dE2x9) Foz =4 yelyta, F7)7F S35 S5EA 9 A
AFER FHEAS b M =2 w55 HelAH

npAZFA R NOy AR sEE I 73belA 231 pg/m’, T34 526 u
g/m’, VFzkel A 241 pg/m’e] =& Yehfde o83 v a71E 73
2 vl B, A ow DT 5A9)s s3ds o 7P =4 o

= o
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F8 EF AFEAE nss-Ca” e [ 7oA 045 png/m’, T34 0.93 1
g/l'l'ls, V3ol A 0.59 ng/msgl o= Jehgdoh o]Ad nss-Ca’ % 94
gAMeR Nt 7ol 22 28 vehln, N33e 34382 1)

=

JojgoR FRsk Ge A4S BYTh olF FFYoE nw, gAHo

a, o] A7 JAAEAN A prdE 177 175%, O3+ 62.5%, M3
25%, N3k 75%, VI3 1 29
ojg]o] o]FAEE FH& 2 A ATV St TIUFSLERFYH FYE 4
7t 7hd Bkt
PMy dlof2& 8 L5 TEE oA Zo] 3719 ol 54 = wef
A 50 Foer BEFIta, 7 7 gis s
Figure 39). FollA] ®Hi= nvle} 7o) PMy ool 24 A4 7199 nss-SO&
o 17l A 1376 pg/m’, TF2rell A 7.78 pg/m’, M7~ 6.30 pg/m’, IV
TRl A 284 png/m’, VEzkel A 1.35 pg/m’= YERETh o)A Y &7 Yolg e
olEAR wel THER L E nlud 2y, fAPOE nss-SOSS 73
(T7EEAY) > IFHEFFETEAY) > M7FHEREE 2 Ajw oA g) >
VFHss] 2@ dEAY9) > VHHE
=

FET FRAGNA AFER £

Holl HelHgASG FIH A F717F FUEHAE deol= 1, OZrel] nvls] &4l
o 3o FxE e
27 2 NO;y Ao x:= [ F7holA 253 pe/m’, TF7FolA 258 u

g/m’, MF7H A 3.02 ng/m®, VFEZFA 059 ng/m’, VF3Fel Al 0.36 ng/m’e)
EEE Yy olgd % A7E PR Bud] By, gy es M

FHEHEE W AjHgolx] ) S TS o 7 =4 YEE A, dgd ez v
THEE 2 dEAY)S THIE o 22 AIFS BT
T8 EY AR nss-Ca” 2 I 71tollA 1.33 pg/m°, M73tellAl 148 p
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g/m’, MFA 109 pg/m’, V2lA 033 ng/m’, V2614 031 ng/m’l

o2 el o)A Y nss-Ca® ¥% 9A uAHoz [ 773 I, M3t

A =L FEE Y, V4 VHES 23388 o Jddez vx7}

7 B A O R nss-Ca’ ARLS F3d
5

P\
flo
o
o
o
f

2
v
o,
it
o\

o
X
o

TSt PMy cl=2F9 55 A& bS oz i FLEE H s
oAy maxgde] A9 17 A 11026 ng/m’, T F+7Fl A 9562 ng/m’,

o2 [ FIHFFEFAY) > DPHEFHEFAY) > V77HEs 2 d249)
Fo 2 vey, FEEFAYdA 3717 F4EASE W P 52 5EE UE
A&dS BRI (Table 36).

SHEFAF 110024 9] A= [ F7Fol A 2889 ng/m’, T 7F7Fol A 37.68 ng/m’,
M7+l Al 2578 ng/m’, V-7l 4 12.93 ng/m®, V7ol A 870 ng/m’e] ¥ %
2 Y. a8z #7E Pb vEE YAFeRE D HEFIEEAY) >

[ PHEFEEAY) > MEHE 2 AdgolAd) > NV(Fs 2 o
o) > VHIHFHAEAY) €22 YE, 243 E i 24 FH55A Y
AN F7I7F FEEASE W Mg =S FEE YERATH(Table 37).

bR o2 PMys olol2E9] #8440 AEEe ds 5 FridE o

3 B} 1 AFE Table 39 2 Figure 400] FE3F 0. 4 A
BAA ] A ®moAlA B ng} kol Qle)H 199 A®E AR nss-SOS
g/m’, T3kl A 875 pg/m’, V17kolA 563 ng/m’el &
Aot T FEE wlale] 2@y, PMpol A oF v A 2 nss-SO.5

THEREAY) > DFHEFETAY) > N3 32 d#A9)
w07 Uehgth PMys ool 2% 9] nss-S047 % IA PMyd wta7tA = &
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e RIS W M w7 2 AEE Holal 3l
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e
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A
N
-
=

NO; A#9 %= [ FHA 053 pg/m’, D74 1.33 pg/m’, VF7H
2 Yo #rdE vue] 2, g os I

HeamrA9)s $Hdes i xi, ddez Vyd(ss % d2A9) <

2
2
o
B
o
=

oy
BCAJ
lo
ﬂlﬂl
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rlo
OSL'
o

RS o B Bt

9 ESYe nSS*Ca% FeE I A 010 pg/m’, T3l A 0.08 u
g/mf", Vel A 0.06 pg/m’e] 22 YJERNATh nss-Ca” HEE dAd o=
I7gbsh Mol w8 528 deugla, Vike 548 o 527} o

7 Ao At o2 EAHow mul gAHOoR nesCal ARL

-

ok

v
rlo
E
[o

kAl 1100322 8] A5, PMys ol 2E2] 84 A&l s 571 1
2 G FEE A% vt I A3E Table 39 2 Figure 419 53+
FolA Bl whel ol 914 719 AFE AR nss-SOL S 17kl A
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Figure 36. Five sector classification of Northeast Asia for backward
trajectory analysis starting from Gosan Site based on atmospheric

aerosol sampling date.
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Figure 37. Five sector classification of Northeast Asia for backward
trajectory analysis starting from Mt. Halla-1100 Site based on

atmospheric aerosol sampling date.
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Table 34. Sectional concentrations of PMjo ionic components corresponding to

the inflow pathway of air parcels at Gosan Site.

Concentrations (ug/m®)

Species
Sector [ Sector I Sector I  Sector IV Sector V

NH4 4.30 2.93 - 1.30 -
Na' 2.80 2.52 3 2.43 -
K 0.36 0.34 3 0.19 -
nss-Ca’’ 0.45 093 - 0.59 -
Mg" 0.18 0.31 - 0.26 =
nss-SO;,  12.64 8.47 - 5.48 -
NOsz 2.31 5.26 - 241 =
G, 2.16 .28 - 2.44 =

Table 35. Sectional concentrations of PMjo ionic components corresponding to

the inflow pathway of air parcels at Mt. Halla-1100 Site.

Concentrations (ug/m®)

Species
Sector 1 Sector I ~ Sector I Sector IV Sector V

NH,4' 4.85 2.54 2.50 0.88 0.32
Na’ 0.38 0.49 0.44 0.27 0.11
K 0.47 0.39 0.64 0.18 0.15
nss—Ca” 1.33 1.48 1.09 0.33 0.31
Mg" 0.14 0.19 0.15 0.04 0.05
nss-SOs~ 13.76 7.78 6.30 2.84 1.35
NOs3 2.53 2.58 3.02 0.59 0.36
Cl 0.57 0.56 0.49 0.31 0.16
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Table 36. Sectional concentrations of PMjo elemental components

corresponding to the inflow pathways of air parcels at Gosan Site.

Species Sector 1 Sector I  Sector Il Sector IV Sector V

Concentrations (ug/m®)

Al 1.68 1.63 - 2.31 -
Fe 149 1.38 P 1.43 -
Ca 0.42 0.81 > 0.48 -
Na 0.81 0.84 - L3 -
K 0.42 0.50 - 0.36 -
Mg 0.30 0.44 - 0.40 -
S 2.719 1.74 - 1.14 -

Concentrations (ng/m?)

Ti 1791 28.09 5 24.15 -
Mn 32.44 40.72 B 41.74 -
Ba 4.70 8.99 3 443 -
Sr 4.62 6.24 B 5.10 5
Y4z 35.40 599 B 14.24 .
\% ‘AN 8.40 B 6.63 -
Pb 110.26 95.62 o 27.31 -
Cr 47.29 3l-9G - 85.46 -
Cu 13.37 11.62 3 2473 -
Ni 99.27 78.36 F 128.84 -
Co 30.03 32.17 - 36.54 -
Mo 32.33 26.53 - 40.52 -
Cd 1.07 0.97 - 0.76 -
- 100 -

Collection @ jeju



Table 37. Sectional concentrations of PMjo elemental components
corresponding to the inflow pathways of air parcels at Mt.

Halla-1100 Site.

Species Sector 1 Sector I  Sector I Sector IV Sector V

Concentrations (ug/m®)

Al 0.50 1.26 1.05 0.16 0.10
Fe 0.46 1.22 0.96 0.13 0.05
Ca 0.63 1.38 0.96 0.20 0.10
Na 0.21 0.29 0.27 0.12 0.06
K 0.23 0.44 0.37 0.07 0.01
Mg 0.22 0.53 0.38 0.05 0.02
S 0.91 17 1.41 0.42 1.38

Concentrations (ng/m°)

wlsie 14.46 30.60 21.27 4.80 478
Mn 26.20 55.80 46.44 8.75 5.09
Ba 5.24 9.90 8.09 212 19
SF 514 9.45 7.67 2.40 3.61
Zn 36.29 54.88 90.43 36.12 18.12
\Y% 2.73 429 ) o 2.75 1.70
Pb 28.89 37.68 20.78 12.93 8.70
Cr 9.86 9.67 6.39 9], 4.24
Cu 3.05 10.19 3.09 10.13 2.44
Ni 441 8.21 9.80 4.66 1.80
Co 3.48 7.50 11.29 3.74 2.86
Mo 3.36 2.98 2.13 3.67 1.37
Cd 2.21 2.76 1.81 1.94 2.01
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Table 38. Sectional concentrations of PMss ionic components corresponding to

the inflow pathways of air parcels at Gosan Site.

Concentrations (ug/m®)

Species
Sector [ Sector I Sector I  Sector IV Sector V

NH4 4.28 3.22 - 1.85 -
Na’ 0.30 0.32 3 0.58 -
K 0.23 0.18 3 0.07 -
nss-Ca”’ 0.10 0.08 - 0.06 -
Mg" 0.05 0.05 - 0.04 =
nss=SOs 1247 8.75 - 5.63 s
NOsz 0.53 1.33 - 0.23 =
Gls, 0.28 0.10 - 0.07 =

Table 39. Sectional concentrations of PMss ionic components corresponding to

the inflow pathways of air parcels at Mt. Halla-1100 Site.

Concentrations (ug/m°)

Species
Sector 1 Sector I ~ Sector I  Sector IV Sector V

NH4 5.04 2.40 2.77 0.97 0.33
Na' 0.17 0.15 0.15 0.05 0.09
K 0.30 0.23 0.32 0.07 0.08
nss-Ca”’ 0.14 0.16 0.13 0.06 0.06
Mg" 0.04 0.04 0.04 0.02 0.02
nss-SO,~ 11.35 6.11 6.15 2.62 1.11
NOs3 3.28 0.86 0.49 0.19 0.11
Cl 0.25 0.22 0.22 0.12 0.20

- 102 -

Collection @ jeju



i5

B Sector | ¥ Sector 1 | Sector |V

10 A

Concentrati un(ug‘mz)

. Hau

NH4+ nss-Ca™+ Mg2+ nss-5042- NO3- cl-
Figure 38. Sectional comparison of PM;jy ionic concentrations corresponding

to the inflow pathway of air parcels at Gosan Site.
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Figure 39. Sectional comparison of PMj ionic concentrations corresponding

to the inflow pathway of air parcels at Mt. Halla-1100 Site.
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Figure 40. Sectional comparison of PMs5 ionic concentrations corresponding

to the inflow pathway of air parcels at Gosan Site.
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Figure 41. Sectional comparison of PMs5 ionic concentrations corresponding

to the inflow pathway of air parcels at Mt. Halla-1100 Site.
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Figure 42. Backward trajectories of air mass on May 19, 2010 at Gosan Site

and Mt. Halla-1100 Site.
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