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Summary

This study has been performed to clarify the characteristics of temporal and
spatial distribution of sea salt concentration over Jeju Island in Korea.

Sea salts were collected at eight sites in Jeju Island. These sampling sites
are located at four unban area of northern part(Site A, B, C and D), one
forest area of center(Site E), one coastal area of western part(Site F), one
unban area of southern part(Site G) and one rural area of eastern part(Site
H) in Jeju Island.

Sea salts were collected by dry cloth method from August 2003 to August
2004 at Site C, E, F, G and H. Sea salt contained in PM10 were collected by
size-segregated 8-stage non viable cascade impactor at Site C from August
2003 to August 2004 and at Site A, B and C in August 2005. Sea salts in
TSP were collected by high volume air sampler at Site A, B, C and D from
July 2005 to August 2005. Water-soluble ionic components(Na', NH,', K,
Ca”, Mg”, Cl', NOs and SO,”) were analyzed by IC.

The range of sea salt concentration was 0.0006~0.1647mgNaCl/d/100cr’ and
seasonal concentration were winter> fall> summer> spring in the order of
their magnitude. In coastal area, sea salt concentration was higher than that
in inland area. Sea salt concentration were observed highly when wind
strongly had been blown from sea during little rain.

The seasonal mass concentration of PM10 were 48.73, 21.69, 31.71 and 49.28
©g/m' in spring, summer, fall and winter, respectively. Atmospheric particulate
matters exhibited a tri-modal distribution with peak value around 0.9, 4 and
9.5um. The seasonal sea salt mass concentration in PM10 were 2.74, 2.83, 4.83
and 4.79ug/m’ in spring, summer, fall and winter, respectively. Sea salt in

PM10 exhibited a bi-modal distribution with peak value around 4 and 9.5um.
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The majority of sea salt was found in coarse particle. The mass fraction of
sea salt in PM10 was 6~18% and seasonal mass fractions of sea salt in
PM10 were fall> summer> winter> spring in the order of their magnitude.

The range of TSP concentration was 38.17~134.39ug/m' and the range of
sea salt concentration in TSP was 353~16.99ug/m'. At coastal area, mass
fraction of sea salt in atmospheric particulate matters was higher than that at
inland area.

The mass fraction of sea salt in TSP was 5~32% and the mass fraction of
sea salt ions in total ions was 12~82%. Mass fraction of sea salt ions in

total ions was higher at coastal area than that at inland area.
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1. SHERRE2] 44 mechanism

o] EWAL 36,1008k = A A+ EHA ] oF 70.8%F A8k A7)
RHEe] Fa wAgsl F Fhteloh

fFrEde] AAH WEQe] FHel B wyFR 1 ove
NEdol A s E BREe F%e 2,096x10° kg year '
ol FFE AAMERAN HAHE FHEN 44%E AA = Mg A

vl & 9 o] o} (Christian, 1963)
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Table 1. Summary of global particulate emission from natural sources.

Source Prod;;lction?1 Mass fraction
(kgx10" year ) (%)
Sea salt spray 908 44
Nitrate from NO and NO: 390 18
Ammonium 245 11
Sulphate from H2S 182 9
Terpene 182 9
Soil dust 182 9
Volcanoes 4
Forest fires 3
Total 2,096 100




oj¢} o] @ ¥ FHEHNS wiEsE AU My Ay A AR
o] Folx i, AAZ AEFZEE Table 20 YEFAATE S5 o]F&= F2
T4 &2 Cl(18,980 mg/kg), Na(10,561 mg/kg), SO4(2,650 mg/kg) Mg(1,272mg/kg)
° 2 eyt (Butler, 1979)

f

Table 2. Average composition of sea water for the main constituents.

Constituent Cor(l;gn/ti Z;ion Constituent Cor(lggn/t}l;z‘;ion
Cl 18,930 K 380
Na 10,561 COs 140
SO4 2,650 Br 65
Mg 1,272 c? 28
S 890 S 13
Ca 400 B 4

# ¢ Inorganic Carbon

AADA= Sl TollM 7S] shdol ofsiA AFE v ol Y
ol A R Fastal e Ae dek sjfelA At A

mechanism< Fig. 14 # 7] tjf-2o] npgtel] ofsix TAE F8 42 37
AZFo] MAHA AT} (Marianne and William, 2001)

HAUAS T T E 71FEL] HAEL g &A= FFZEo|Y bacteria,
virus, 71453 55 £33 dt}h.(Roman 5, 2001)

Ad T e ZEadol o] BAHEE jetdA= Aol Imold =
oAk Fel= AAEH JAre] AViE 7IE2Y A7) /10 dxo)H AAHE
AAAAe] PARE= VXY BAEI VIEe] AV oa #HfdEn. aga

1 filmel el o filmPAs Aol Imelstel v AP oz A4 v



O A7 E AFEEEH Zdol Uyer v|xe Ayl oate] AAHM 1749
7I1E2= dHdA 100~20070¢] A AR AdET oA kel S
A Fae Aol ymEvh F JATE Ul/arelstel i 0.1mE T 2 AR 1~
1070 /ey =7} v} (Erickson, 1960; 7, 1988; ©], 1994)

D] 7]
23t jet YA}

! Water Surface &

i W

Fig. 1. The formation of sea salt particles from the bursting of bubbles.

olgA AAHl 7] Fell EAdE dAYAE sl =AW ClL Na,
S04, Mg, Ca, K 59 &d& 7450 glon o F 7] Fol EAst= Nadl
719 HFES dAde] dgFrider fAddAte] Axdr2 g T (Willison
5, 1989)

= Foll Nat AA 2] 3064%<] W&2 EAERE ] Tol =43}

= AU = 49 Nad 4S5 7oz A& AH&sto] AMgoh.(H
S, 1994)
Sea salt aerosol (pg/m*) = 100 X Na,,, (pug/m*) (1)
Nasea water (%) atm

047101]}& Na sea water- ‘Hog(ﬁx}' %‘ Nae ul ‘1‘":_]‘ =, 30.64%
0

Na aLm: EH7] E‘WQI‘T’]:_L{].
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ag)al AP Fol| EAEE oA RS9 Cl/Na', SOF/Na', Mg”/Na',
Ca”/Na" 2183 K'/Na' H] &< 350 EA8d 2 B4 %o u&s A

3Fo] Table 3% o] Yeld 4 3t} .(Mats and Gustafsson, 2000)

i

Table 3. Concentration ratio of Cl, SO, Mg, Ca’ and K' to Na’ in sea

water.

Cl'/Na' SO/ /Na" | Mg“/Na" | Ca®/Na’ K'/Na'

Sea water 1.80 0.25 0.12 0.039 0.036

AM 1 A FE St Ae® de A dth(Christian, 1963) o2 A3l 9

) 937 FE5 AAJA =R BAE 2 (207 2ol yERE 4 At
InC=aUu+h (2)

21 (2)el A C= gy AxEH Na'9 F=(ug/m)E 553t
(m/s)& 553t a, b s YT 5 av F5 ¢d x4
g, 9%, FWFY d71Y 54 T4 o
HA Asyr 2 olde] Aol izl A a, bel #& Table 40
EF Ao (Kulkarni 5, 1982)

AR dnbH o AgFse FAoR FHo| Fat
S} 7ol Aol FAT 949
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Table 4. Values of a, b in Eq.(2) obtained form previous studies.

Location and height of a Exp(b)
References o ]
monitoring station (s/m) (ug/m’)
) Pacific Ocean, on ship
Tsunogai et al. (1972) 0.62 0.33
(12-14m)
Atlantic Ocean, on ship
Lovett (1978) 0.16 4.26
(5-15m)
) 1.8km inland of western
Kulkarni et al. (1982) ) 0.27 5.35
Indian coast (1.2m)
Gras and Ayers (1983)| Cape Grim, Tasmania(94m) 0.12 2.52
Beach facing Atlantic
Exton et al. (1986) 0.16 13.3
Ocean(15m)
Marks (1990) North Sea, on platform(12m) 0.23 1.13

Woodcock G-oll 2]s}H

Lo A 500~600ug/m' o} sl

F o] 35m/se W Ao ZEE °F 600~800me] Il
fe=]

YAt ARHE Aow FAHUT F5o| Sm/sol

ol 1 Aol F43) gaske Im/selshel At 05u/m 4 et Bas

I dTh(e], 1994) 18

AR ddAe] 2/37F 2~Tme] H$lolH Fig. 2%

& o A dAte] AL FS vEbd 2" otk (Walter, 1977; Roman, 1967)
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2. aiEelRke] HM A == mechaniem

7] Fol Exss FHEdE A el 5EAHS H s st
A= F=2 HAol 1~10mAkele] Helol &8ty H(life time)o] 4]
A FAdARE 7oA Aok (Christian, 1963)

Gl TG HAYAE d71= FE(njection)H o] o 7pA] E3gg 3}
goll oJste] A di7lelA =g shAl W=l 2 fEAR] 8342 Fig. 3
of Ve ATH(Z, 1988)
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Fig. 3. Schematic representation of the circulation of sea salts in nature in a

box model arrangement.
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obr 7] §lste] H& SbHoRRE HUEA] Lo FohFo R 2kmA =9
A3 Site-Cok A F7k= @licbdol 1A% Site-A, Z2al oz HE
A7t 0.4kmA =121 Site-BE A7 stel PM10E A3 skt

ESE TSP Foll £3E siddae] sieol st e314 s #¥ 545 &
ol1 7] ¢3le] High Volume air samplerZ ©]-&3Fo] oA A9 3l Site-A, B,
Cot 37 F7t2 5% ddoziHeo A7t 28kmA =Sl Site-DE 414 31
TSPE A F skt

45H

o Ny

d o S
SUNg Y
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Fig. 4. The location of sampling site.
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Site-A= S|HA & omstes Faw AFA Hedd 5o A Site-B
= oelre R At of 04kmel AIFAR Yol Site-Ci= sike =
Bl A2t oF 2kmQl AFAA B71e 9 Aol Site-De o R E 9
A7t oF 2.8kmel =WEel A AT) Site-A, B, C, D9 4719 G mF F
A4 EAAd ez A7 MR flow agdel wol Aw FAAY

of FEHA A SAE A o ANRAMF= 4 Fao] Ae SlA

AATEHS

aEa AFE E, A, Bl 9IRS Site-C, F, G, HY| #luA
3 Site B 2% dloto 2 RE e Agst oF 1lkmelw AF= F%4
ol o] A Hole B th7| e ZA ot} Site-Fe AFE A Zd

A1 Aol Site-GE AlFE FEA A EAA

2 NBAAAANA HARA sE FE S FFS

_1’__
ooz RE ] Ag el s, AFAF ol Table 59 e AT

Table 5. Description of sampling site.

Site A B C D E F G H
Di?EE():GD 0 0.4 2 28 11 0.1 1 0.5
Altégfe% 0 | 20 | 6 | 8 |70 | 71 | 5 | 19
He(ﬁ?tg) 12 | 9 | 12 | 4 | 15| 15| 15 | 15

1) Distance from the sea.
2) Altitude above mean sea level.
3) Sampling height above ground level.
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2. AlEAE R W W

D siadarel A5 A s

AFAlA dfddael AR ews dotwr] f5te] A A=H(Dry cloth
method) & AH&3te] 20039 8L E 20049 8E74HA AFEe] dEAHoR A
Ag F, A, 59w Site-C, E, F, G, HOl 5719 Faolx gz
AlgE AH A

7t A5 A oA Fe-we] S WA Za ddPgAY HEAEEE do}
B7] 98] 7F2 70cm, AlZ 50cm, %°] 120cme Z7]&E A3 WA AF
a2 WA ol 7FE 10cm, AE 10cme AXA=E 9z =AA o

2) PM10 = sld Q7] A=A
PMI10 o] Z3% sldqate] A7hA wWalo] w2 AW =%
dolrz] fElA theA B3 VS AREEe] 20033 8EH-E 2004 8€ 7t

g
55}
Jm
oX
o

A Site-Coll A PM10 A 25
a3 F7FE PMI0 Foll X3he A dAte] stz e Agd mE

A TR X 54S dotiy] S veA wxl 237E AREske] 20059
HogFoRRE AYPAR &= wASL 71719

AL
A= o] 2 RS BT uf o4 AA ¢ blank FE7F 4 AHE HA L Qe
membrane filter(#=80mm, pore size=1.0um)S 2z} ©EZE AL&3Th 281 AFE

1 EZRGAe 74 9l 294 ®9l= Table 63 2t
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Table 6. Aerodynamic diameter for cascade impactor.

Stage 0 1 2 3 4 5 6 7
Size 9.0 58 47 3.3 2.1 1.1 0.7 0.4
Range ~ ~ ~ ~ ~ ~ ~ ~
(¢m) 10.0 9.0 5.8 47 3.3 2.1 1.1 0.7

3) TSP & aldd#e] Al A3

TSP Fol =23t sfddzte] s sictemiee] Agjd e dopry
st 20059 7L H-E 897bA Site-A, B, C, D9 4719 AiolA A i)

Zo FHEFEANE 8% F7)AFH W o€ 5= High Volume air samplers

WENRE T gAste] JRAE Gohuy] fstel Yz AnE AANA

High Volume air sampler= WX AHWS Y 2sle] 5oz uAstH vu}
HoRHE AHAUAT EHA e FREA WA AR RS S
w1 gl YIS YE, AAAEY FEFSAFE v oJRAEY e o #HA
7b ghEEA G FUFAC] flEE St FUEYEe A4" 22 H

oglor FYFINHFE of

WS 3R] ¥+ Glass fiber filter(Graseby, TE-G653, 87 x10”7 )& A}

A &AH 71} F71E JERR LT
SD-1914 SD-1274A1 9] Al g0 A= Site-C, E, F, G, HollA AAA=ZHE A}
&ste] slddAte]l HAsRE dobHkth m1elal SC-191A SC-157h41 9] A&
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H
o] e ¥7E ¥ E dolry] & Site-A, B, CollA tubA A 77

H
=

= Abgetgdnh. 28l ar SH-100A SH-2871% 9] Al &A= Site-A, B, C, Dol A
High Volume air samplerg AF&3sto] Az} F . ozt = 73t ad At

o FEE tolr itk
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Table 7. Sampling condition from 2003 to 2005.

Sampling | Sampling Sample Sampling Time Sampling
Equipment Site No. (Year/Month/Day) Period (Day)
SD-1 03/08/21 ~03/09/20 31
SD-2 03/09/21~03/10/20 30
SD-3 03/10/21~03/11/30 41
SD-4 03/12/01~03/12/31 30
C SD-5 04/01/01~04/01/31 31
Dry E SD-6 04/02/01 ~04/02/29 29
cloth F
method G SD-7 04/03/01~04/03/31 31
H SD-8 04/04/01 ~04/04/30 30
SD-9 04/05/01 ~04/05/31 31
SD-10 04/06/01 ~04/06/30 30
SD-11 04/07/01~04/07/31 31
SD-12 04/08/01 ~04/08/31 31
SC-1 03/08/20~03/09/01 12
SC-2 03/09/06~03/09/22 16
SC-3 03/09/22~03/10/07 15
SC-4 03/10/16~03/10/30 14
SC-5 03/10/30~03/11/13 14
SC-6 03/11/18~03/12/01 13
SC-7 03/12/22~04/01/17 26
Cascade C SC-8 04/02/06~04/02/17 11
impactor SC-9 04/02/17~04/03/01 13
SC-10 04/03/15~04/04/01 17
SC-11 04/04/14~04/04/29 15
SC-12 04/04/29~04/05/14 15
SC-13 04/05/18~04/06/12 25
SC-14 04/06/12~04/07/01 19
SC-15 04/07/12~04/08/02 21
A B, C SC-16 05/08/22~05/08/29 7
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Table 8. Sampling condition in 2005.

Sampling | Sampling Sample Sampling Time Sampling
Equipment Site No. (Month/Day/Hour) Period (Hour)
SH-1 07/11/11~07/12/11 23.2
SH-2 07/12/11~07/13/10 225
SH-3 07/13/10~07/14/11 25.0
SH-4 07/14/11~07/15/10 235
SH-5 07/15/10~07/16/09 22.6
SH-6 07/18/09~07/19/09 239
SH-7 07/19/09~07/20/10 24.0
SH-8 07/20/10~07/21/10 24.1
SH-9 07/21/10~07/22/10 24.1
SH-10 07/22/10~07/23/10 22.2
SH-11 07/25/11~07/26/10 23.2
SH-12 07/26/10~07/27/10 23.8
£ SH-13 07/27/10~07/28/10 236
Vilf;e B SH-14 07/28/10~07/29/10 24.3
air sampler IC) SH-15 07/29/10~07/30/10 22.9
SH-16 08/01/10~08/02/10 24.0
SH-17 08/02/10~08/03/10 235
SH-18 08/03/10~08/04/10 23.7
SH-19 08/04/10~08/05/10 21.7
SH-20 08/05/10~08/06/10 23.8
SH-21 08/08/10~08/08/18 7.1
SH-22 08/08/18~08/09/10 16.2
SH-23 08/09/10~08/09/17 7.1
SH-24 08/09/17~08/10/10 16.8
SH-25 08/17/10~08/17/18 8.0
SH-26 08/17/18~08/18/10 16.0
SH-27 08/18/10~08/18/18 8.7
SH-28 08/18/18~08/19/10 15.8
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W7 HFEN T T84 ol2AEY ®AS f8iA AHEE oA = High
Volume air samplerZ Al&% 1# 3k Glass fiber filter= 1219 1/185 A}-&3}
G tteA W EHVE AEE A FH 3 membrane filters HAFEE AR
=3

Fig. 5% oA Ldd 84 o] ES FE317] s ALes dxg Uy
= UE Zdelt A E7F Y AAE AT Av|E 2A ddsto] cap

test tubed] ¥ ¥ x4 30mLE 713 ©3 Vortex MixerE o] &3sfe] ik

Inserting small pieces of filters into a test tube

Inserting 30m¢ distilled water into a tube

Extraction for 30min with Ultrasonic Cleaner

Filtering solution with syringe filter
( = 25mm, pore size = 0.45um)

Fig. 5. Preparation procedure for ionic elements analysis.
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A g Amgd Fol TIE Na', NHS, K, Ca”, Mg”, CI', NOs, SO 9
Lol =8 A o] &AHo] t3to] Ion Chromatographyd &2 EX &gt 2 o
Tol Atg3H IC(Metrohm, model Modula IC)+= 2W¢ Metrhom Modula ICS}
AutosamplerE EAlol AAAZ A 2gog AIRE 13] Fdste] Fol23 5ol

22 BN BUY 5 QEE FAHHAOH EAEAL Table 99 FeRAAT

Table 9. IC analysis condition.

Cation Anion

Column [Metrohm Metrosep C 2 150 Metrohm Metrosep A SUPP 4

Eluent AmM HNOs 1.8mM NaxCO3/1.7mM NaHCOs
Injection 1001 20uL
Volume K H

753 Suppressor Module

Suppressor » (suppressor solution =0.1%H>SO,)
Pump 709 IC Pump
Detector 732 IC Detector
Flow Rate 1.0mL/min
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1 HIFER SRR Mims S

D AdgA AEAFE] 3 LEEA

4io] vz Bedel AFES AU AAFEY T BE 54 @

ol® 7] $l3l Site-C, E, F, G, HellAl 20039 8¥H-E 2004 8€7kA 1d &<
=49 SD-1el4 SD-1274#4 €] &4 235 Table 1001 WeERH AT
4235 Bd Site-Colld= slddAe] H2s=7F 0.0133(0.0264~0.0019)
mgNaCl/d/100crr2  YEl o vjuz|doz MeEst Site-EdlA+ 0.0037(0.008
1~0.0006)mgNaCl/d/100cr' = YEbH thE Siteol M]3 7FHE vvS HAFses B
Atk Site-Foll A+ sl gate] H2F=7F 0.1239(0.0699 ~0.1647)mgNaCl/d/100cn
2 v Siteel Wl M =2 A
0.0030)mgNaCl/d/100cr 2~ Site-Hell A1+= 0.0398(0.1177~0.0120) mgNaCl/d/100ci =
LHERSE T

_4

J&
OH

=5 B§laL Site-Gol A= 0.0154(0.0260 ~

Table 10. Concentration of sea salt collected in Jeju Island.
(unit: mgNaCl/d/100cr’)

Site-C Site-E Site-F Site-G Site-H
Mean 0.0133 0.0037 0.1239 0.0154 0.0398
Maximum 0.0264 0.0081 0.1647 0.0260 0.1177
Minimum 0.0019 0.0006 0.0699 0.0030 0.0120
Standard

o 0.0084 0.0026 0.0321 0.0068 0.0277
Deviation

_25_



Fig. 6 Site-C, E, F, G, HollA =43 SD-1914 SD-127h4 9] & & 1 4
Fees Amel yekd Zeolth Fig. 6& AHEW AFEe] FH3} A%

923 Site-HS} Site-Fell A= sl Aasme] WEZo] AA eyron

B{E
o
o
L
T
o
L
r
=,
o
lls
N
N
0
o
ENE—.U)
(o,
ot
>
ot
o
o2
ok
tjo
Mz
lls
Py
o
u
>,

__o0o0i0 0030
5 5
S S 0025
= 0008 =
o °
= =
&) O 0.020
20006 2
S 5
= 20015
S s o
5 0.004 T s
= £ 0010 S
5 5 S 010
£ o002 < 3
s 3 0,005 =
o (s} O 008
©
=z
018 0.000 0.000 E 006
% Site—E Site-C _5
=1 ©
S ois g
= £ oo
s g
12
Qo 8 oo
5 P
£ 009 e B
[
5 - ® Site-C
E
<
@
o
e
o
o

Site—H
0.06 / Site-E =
0.03 &
o Mt Hala £ H
0.00 { . 0030
Site-F o 5
B = " o
¥ w e S 0025
SiteF -~ 5
00020
g
£ 0015
S
E
= 0010
[
o
50005
go
0.000
Site-G

Fig. 6. Concentration of Sea salt in Jeju Island.
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Fig. 72 Site-C, E, F, G, HAlA =43 SD-191A SD-127+A1¢] 3] Y4 #}F<]
A s=s Aol wet Yepldeh sk el A o] aid g A2E=rt S
AgelAel fddAt A eent w4 detston sitewRE e Azt &
7hgtell mhet sl dAke] AHE=TE HAsAT ol AFEVE 4He] nivE =
Aol QoA &, A, d, =ol Rk ddglol mivteld A" AT &
2 FEHe AN AAder A& dEives J8Y Aol
aga st m e APt IkmolwolM = sjddAte] HAFsrert 549

AL sfiete mAEE ol At lkmeldelM= Aol weE At A
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Fig. 7. Relationship between sea salt concentration and distance from

the sea in Jeju Island.
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EZo] A Yeyyd Site-Fol A= AL>ES7S>o]E o7 Yo
Site-Hol A &= o E>AE>7FE>E o2 Yey site 2 e Ag7F 1kmo)
el AdoAe FEld AddE sEwstE Y. ol 2 Siteoll A9
716F djre] 2w, R HEE 2 A dAY A dFE F= E AT
F 5o 7 de] b2 Wske Bl e yehve ddoer FAET

aglx Site-C, GAlA = 7FE>E>AE>E 22, Site-EollAE AL>7}
S>E>HF ToE YEUARE & AolE HolA e FUrh ol SiteC, E, G
A Mol dctozREle] Ayl FdjHoz Hojx mitz Ry A I YA
7h St Azt Ao w o]t Tt AP diole Aol IPss
‘chloride loss’ H+= ’chloride deficiency' 7} dojy7] wj&E o2 AR ¥t} (Keene
%, 1990)
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Fig. 8. Seasonal variations of sea salt concentration in Jeju Island.
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Concentration(mgNaCl/d/100cnt)
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Fig. 9. Monthly variations of sea salt concentration in Jeju Island.

Table 11. Weather conditions during the Sampling period in Jeju Island.

Rainfall (mm)

Wind speed (m/s)

Wind direction

Sample

No. s F|s-H|$-G|S-C|S-F|S-H|S-G|S-C| S-F | S-H | -G | -C
SD-1 | 152 | 445|286 | 358 | 51 | 25 | 32 | 27 | N | NW |[NNW| NW
SD-2 | 23 | 41 | 25 | 31 | 71 | 24 | 32 | 29 |[NNW|NNW| SW | W
SD-3 | 90 | 259 | 121 | 121 | 79 | 21 | 3.2 | 29 |[NNW NNW| W |NNW
SD-4 | 12 | 34 | 12 | 20 |103 |16 | 31| 40| N |NNW| W |NNW
SD-5 |16 | 69 | 16 | 41 | 75|29 |29 | 35| N N W |INNW
SD-6 | 70 | 45 | 97 | 48 [10.1| 34 | 3.2 | 3.7 [WNW| NNE |WSW |NNW
SD-7 | 73 | 108 | 87 | 58 | 83 | 3.6 | 3.2 | 29 |WNW|WNW | WSW| SW
SD-8 | 118 | 143 | 258 | 56 | 79 | 3.2 | 28 | 25 |[NNW|NNE | W |NNW
SD-9 | 169 | 291 | 421 | 125 6.6 | 28 | 26 | 23 [NNW| S S SE
SD-10| 8 | 114 | 180 | 66 | 4.7 | 24 | 26 | 20 | W |SSW| NE | ESE
SD-11] 48 | 61 | 53 | 56 |63 |32 |30 |28 | W S | SSE | SW
SD-12 | 364 | 553 | 421 | 405 | 49 | 29 | 3.3 | 24 [NNW|SSW | SSE | NNE
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Fig. 10. Correlation between sea salt concentration and wind speed.

(a) The case of all

(b) The case of rainfall<85mm and distance from coast<lkm
(¢c) The case of rainfall<8mm and distance from coast=1km
(d) The case of rainfall>85mm and distance from coast<lkm

(e) The case of rainfall>8mm and distance from coast>1km
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Fig. 11. Seasonal correlation between sea salt concentration and wind
speed.
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Fig. 13. Seasonal variations of PMI10 at Site-C.

_35_



K
ke

gla AR PM109] F=7F Aed o= WeFol A yeEsta 7t
o= W&ol ZA yersit

Fig. 14 Site-CollA A3 SC-1e14 SC-157h#1¢] PM10& Y742 = v
W A

o

3}

ol

il
rir

PM 10
150
———-S8pring
—--—-Summer
120 7 ononnn Fall 3
Winter ;"
8 90 1 'y
5 \
o
2
O 60 7
©
30 A
0
0.01 100
Aerodynamic Particle Diameter(um)
Fig. 14. Size distribution of PM10 concentration at Site—C.
AnAon g7 RHRAL 25mE FHoE EUAA AT WA G

o| 4 peakES H.o]i= o]AE ¥ ¥ (bimodal distribution)S YWeERTtha & A Qi)
a3 Fig. 14004 B A dgol s kst shuo] peak’t veEba =
gz GJoaE Zo] FL 2719 peak’t YERUFE AFAFE E S (trimodal
distribution)& YEtW+= A&

EAAER FUAY AfodE 21mE FTALE OAPREEE Hole Wiy

21,1995), @l kel 914 gk A 55

o
o
o
M
Fel
Jm
ox.
tjo
f
o
R
32
oo
o
e
4>
32
o



FE 2004 897t ZA g SC-1014 SC-157FA1 9] 10melske] WAl PM10
F AGRA AFHRY Na'ol BEE Agse] AMT AAAA] AR

2 AAE=Z Table 129 YEFRATE

Table 12. Seasonal variations of sea salt in PM10 at Site-C.

Particle Mean Spring Summer Fall Winter
mode (ng/m’) (ug/m’) (ug/m') (ug/m') (ug/m')
Sea salt 3.16 2.24 2.26 413 3.98
to coarse (83%) (82%) (80%) (86%) (83%)
Sea salt 0.64 0.50 0.57 0.70 0.81
to fine (17%) (18%) (20%%) (14%) (17%)
Total 3.80 2.74 2.83 483 479
sea slat
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Fig. 15. Size distribution of sea salt in PM10 at Site-C.
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Fig. 16. Size distribution of PMI10 concentration and sea salt concentration in
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Table 13. Mass concentration of sea salt in PM10 at Jeju city. (nuit: gg/m’)

Particle mode Mean A B C
Conrse varticle 553 9.84 3.45 331
P (84%) (87%) (729) (899)

Fine barticle 1.09 1.48 1.36 0.42
ne ba (16%) (13%) (28%) (11%)
Total 6.62 11.32 481 373
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Fig. 17. Size distribution of mass composition of water-soluble ionic

components in atmospheric PM10 at Jeju city.
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Table 14. Mass fraction of sea salt in PM10 at Jeju city.

Size sea salt/PM10 (SC-1~SC-15) sea salt/PM10 (SC-16)
Range
(zm) Spring | Summer| Fall Winter | Site-A | Site-B | Site-C

9.0~10.0 0.05 0.12 0.19 0.14 0.61 0.09 0.18

5.8~9.0 0.08 0.22 0.27 0.12 0.32 0.22 0.13

47~58 0.07 0.21 0.22 0.15 0.11 0.10 0.12

3.3~4.7 0.09 0.26 0.26 0.16 0.20 0.16 0.17

21~33 0.09 0.24 0.24 0.15 0.18 0.11 0.21

11~21 0.07 0.15 0.13 0.08 0.15 0.17 0.00

07~11 0.01 0.01 0.02 0.02 0.03 0.03 0.04

0.4~0.7 0.01 0.01 0.01 0.01 0.01 0.03 0.02

total 0.06 0.13 0.15 0.10 0.18 0.11 0.10
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Table 15. Seasonal average value of Cliss at Jeju city.

Size Range Clioss (1g/m*)

(ym) Spring | Summer Fall Winter
9.0~10.0 0.045 0.057 0.087 0.033
58~9.0 0.107 0.135 0.201 0.115
47~5.8 0.075 0.090 0.122 0.131
3.3~4.7 0.184 0.245 0.294 0.216
2.1~33 0.192 0.257 0.267 0.208
11~21 0.159 0.235 0.203 0.168
0.7~1.1 -0.001 0.006 0.021 0.005
0.4~0.7 -0.005 0.003 0.006 -0.026

total 0.757 1.027 1.203 0.851

_46_



1) TSP & sldsiatel A5 e

TSPl WA= sfjdgatel das dotrr] 3 Site-A, B, C, DellA] 2005
TAEE 8Y7tA =43 SH-1014 SH-287b4¢] TSP wXZ Fig. 200 e
Ribd=g

160
140 1
120 1
100 1
80 1
60 1

40 1
20 1

Concentration(xg/m*)

Site

Fig. 20. Mass concentration of atmospheric TSP at Jeju city.
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Fig. 21. Mass concentration of sea salt in atmospheric TSP at Jeju city.
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Fig. 22. Mass fraction of sea salt in TSP at Jeju city.
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Table 16. Mass concentration of sea salt in TSP at Jeju city.

(unit:pg/m')

Site-A Site-B Site-C Site-D
Mean 9.57 3.21 3.01 7.00
Maximum 4.79 3.96 3.75 3.53
Minimum 16.99 14.23 14.56 13.10
ptandard 3.35 2.92 290 2.57
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