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Abstract

The atmospheric aerosols have been collected with aerosol sampler installed at
1100m site located at Halla mountain in Cheju island for about 124 days from
August 15, 1996 to May 3. 1997. and their compositions have been analyzed in
order to investigate the seasonal variation of aerosol compositions and the
characteristics of aerosols.

The correlation coefficients for the sum of the cation and anion equivalent
concentrations showed the values between r=0.911 and r=0.977, and it has been
found that the precision of the analytical data was with good satisfaction.

The amounts of total suspended particulates(TSP) were in the range of 19.9~
28.6;zg/m3 with the highest concentrations in Spring season due to the yellow
sand effect.

The average concentrations of water-soluble cations were in the order of NH4™)
Na " )Mg®> »K™)Ca®" during the summer, fall and winter seasons, but NH: >Ca®™)
K >Na")Mg?* during the spring season. The average concentrations of anions were
in the order of SO4»NOs »Cl for the all seasons. The concentrations of S0+* and
NO; showed a high increase through winter and spring seasons due to the effect of
the north-west wind, which were 5.95~6.054g/m® and 1.41~1.60 ug/m>  respectively.
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And the Ca*”

0.47ug/m” in yellow-sand spring season.
In the effect of sea-salt with the enrichment factors, the SO, Ca’'

. the major component of soil,

showed a high concentration value of

and K’

were found to be flown to the air due to the other factors rather than sea-salt
effect. And in the effect of soil with the enrichment factors, the S0,>. NOs . CI
and NHi" were found to be introduced to the air through the other paths but the

soil itself.
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Wavelength | 589.0| 766.5 | 422.7 | 585.2
{nm)

° »
Fgze AY-7ME BEFFEA(KONT-



EHABRT

RON 4}2] \odel UVIKONS860 UV-Visible
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Table 1. Data quality control parameters and % imbalance.

Regression results summer fall winter spring
Number of point 21 22 18 63

Sope 1.1094 0.9034 1.1504 1.5423

Intercept -0.0080 ~0.0059 -0.0147 -0.0150

Correlation cofficient(r) 0.911 0.924 0.977 0.937

% imblalance

{10% imbalance 14 7 10
10%~20% imbalance 3 8 12
20%~50% imbalance 2 12 3 28
»50% imbalance 2 0 0 13
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Table 2. Water-soluble ion concentrations
(zg/m®) of aerosols.

NH Na~ K Ca” Mg SO NOs CF

Summer

Mean 120 023 013 005 014 466 007 020

Max 317 071 046 019 038 1472 014 05!

Min 021 003 002 001 001 081 000 002

SD 078 015 012 004 010 33t 003 012

Count 21 21 21 21 21 21 21 21
Fall

Mean 063 041 013 008 023 251 036 02

Max 173 088 048 025 043 58 076 066

Min 012 004 004 001 002 090 006 001

SD 043 022 009 006 012 135 020 016

Comt 2 2 2 2 2 X 2 2
Winter

Mean 134 053 033 031 036 5% 141 05
Max 394 15 121 251 163 2187 938 257
Min 021 009 006 003 005 08 007 000
SD 105 03 03 039 039 546 233 039
Count 8 18 18 18 18 18 18 18

Spring
Mean 112 029 037 047 010 605 160 04l
Max 28 117 160 215 027 1915 949 145
Min 000 003 003 001 001 018 004 001
SD 069 025 035 049 006 466 139 019
Coont 63 63 63 63 &6 6 6 &
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Table 3. Particle size distributions of
aerosols and total suspended
particulates(TSP).

ugm™
Summer Fall Winter Spring
1lym up 0.000 0.749 0.000 1.789
70um~1gm 0245 2032 0.993 1.876

size

ANm~70m 2207 17 4.219 3.958
33um~47m 2698 1.925 2537 3.961
21m~33m 2452 2139 3722 5.074
12m~21m 4414 1604 3226 4.391

06om~1.1m 4169 3743 29656 6.280
0.43¢m down 3679 3957 2233 1648
TSP 19.864 17.362 22706 RB57

79 TEe #H 0.63~1.34pg/me ®
2 O8 ¢ol2sd va 24 %4 Jeiy
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Figure 1. Seasonal variations of cation
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Figure 2. Seasonal comparison of cation
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Figure 3. Seasonal variation of anion
concentrations
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Figure 4. Seasonal camparison of anion
concentrations
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Azetn dn ol¥A dFddM wEHEE Z= EAE 2AE] Y3t zt ARERe] A
DMSE #3tE vkl o3t idwtgoz AL vt zk AEEel dias Al
SO g AAse 53 Aol ol B o +% Fetm 1 AHE Table 4~7° %
Fdd  wxrt ad FURRGEIIES, shiTh
1997: Berresheim et al. 1991: Pio et SO A4 %7 Fol2E F NH,'. Na'.
al.. 1996). ¥ A3 Az 50,79 ¥/t K™, Ca’". Mg* ool AB@AE x4 23
A Ede dirt olF A dEvds AL 3 o] F NH, 7} AxRez 7ty & 43
olg]&t olfo 7lQdEE Aoz Htt Cl 4& Bgon odF 0.825. 718 0.923. A
e 0.20~045m/mo2 4 AR BF ®l& 2 0.981, ¥ 0.911% SO,79 A3l o
¢ sx R2EE BREoY o] F ALl Na', o2& Fo (NH):80, Belz2 EAszn
K™, Mg’ . Cleol BAlel Z7iste AES 28 89 £ sUArk. NHze di7FelA
Ho ALH 7] dof2Fo) g HEel vt H,S0,98] wkgAdo] ot AA HySO,-H20
A go] fUEe UAEE 4 F YA o] o] ME AjA”lo] ME &z 8 Adst
o 71%e Y& e F Wy opet FEH ¢
3. ABS7re] ATA vz Wl = (albedo)dll= dFE vlAle Aoz &
214 ¢lthH(Zhuang and Huebert. 1996).
AAzZ 4¥s & #84 Yole 4% o g A7od AHY AFAY oojzE A4
2ol HEES HAVYE BUstn doj= ol21% (NH1):S80,7F ol 2 &l 38 A&
Table 4. Linear correlation coefficients for the components in summer.
NH." Na* K* Ca®* Mg?* SO.& NO3 cr
NHs* 1
Na* 0.066 1
K* 0.639 0.157 1
Ca®* 0.635 0.182 0.945 1
Mg?* 0.391 0.706 0.777 0.774 1
S0+ 0.825 0.227 0.892 0.890 0.749 1
NO5 0.420 0.337 0.489 0.431 0.567 0.558 1
cr -0.059  -0.126  -0.193  -0.161 -0.218  -0.082  -0.096 1
Table 5. Linear correlation coefficients for the components in fall.
NH.* Na* K* Ca®* Mg?* 50.% NOs” cr
NH." 1
Na” -0.390 1
K* 0489  -0.008 1
Ca’" 0.052 0.181 0.653 1
Mg?* -0.314 0.919 0.239 0.446 1
S0.& 0.932 -0.187 0.699 0.321  -0.041 1
NOs -0.442 0.826  -0.166 0.096 0.752  -0.315 1
cr -0.368 0628 -0244  -0.007 0.495  -0.335 0.537 1
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Table 6. Linear correlation coefficients for the components in winter.

NH4* Na® K* ca’* Mg?* S0.% NO3~ cr
NH.* 1
Na* 0.717 1
K* 0.957 0.842 1
Ca®" 0.691 0.851 0.835 1
Mg?” 0.795 0.926 0.906 0.968 1
S04 0.981 0.671 0.929 0.687 0.784 1
NO3~ 0.790 0.884 0.909 0.947 0.962 0.780 1
cr 0.474 0.872 0.658 0.909 0.890 0.433 0.845 1

Table 7. Linear correlation coefficients for the components in spring.

NH.* Na* K* Ca* Mg?* S04% NO3 cr

NH* 1

Na* 0.137 1

K* 0.724 0.087 1

Ca®* 0.442 0.284 0.662 1
Mg?* 0.548 0.706 0.613 0.774 1
50,7 0.911 0.122 0.875 0.553 0.606 1

NO3 0.533 0.387 0.654 0.712 0.764 0.541 1

cr 0.123 0.631 0.132 0.339 0.544 0.118 0.271 1
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Table 8. Seawater enrichment factors(EF) calculated from analytical data of

aerosols.

( CX/ C Na~ ) Seuwater

(CX/CM,‘)AemsoI/ (CX/CM,‘) Seauater

Ratio

Seawater Summer Fall Winter Spring
S04 /Na’ 0.25 80.91 24 47 44 .64 83.88
Cl/Na’ 1.80 0.49 0.34 0.46 0.79
Mg® /Na’ 0.12 4.92 461 5.64 1.52
Ca® /Na’ 0.04 5.79 4.61 14.43 40.77
K /Na’ 0.04 14.42 7.83 15.38 31.65
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Table 9. Soil enrichment factors{EF) calculated from analytical data of
aerosols.
(CX/CQ[')Cms! (C\/C(u )Aemsol/(c.\'/cca“) Crust
Ratio
Soil Summer Fall Winter Spring
S04% /Ca” 0.004 21561.4 7950.8 4740.6 3176.1
Cl/Ca” 0.004 952.7 833.3 361.3 216.9
NO; /Ca”’ 0.004 336.6 1199.6 1141.0 851.1
NH; /Ca® 0.004 5637.2 2089.7 1088.8 5954
Na /Ca® 0.76 5.7 7.1 2.3 0.8
Mgg'/Caz' 0.33 i 9.1 3.6 0.6
K /Ca’ 0.66 3.8 2.6 1.6 1.2
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