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Measurements at Kosan, Cheju Island during the Summer, 1994:
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Abstract

Aerosol measurements were carried out at Kosan, Cheju Island, Korea for the period from July 20 to August
10, 1994. Total suspended particles were collected by high volume samplers and PM 2.5 particles with gaseous
volatile species were collected by a filter pack sampler and their ionic composition are analyzed. The average
mass concentration of PM 2.5 particles was comparable to that of PM 3 particles collected during March, 1994
at the same site but the average non sea-salt sulfate concentration was higher than that of PM 3 particles,
implying the fraction of anthropogenic air pollutants during this period is higher than that during March, 1994.
During the measurement period, two distinctive patterns were observed, high concentrations of mass and water
soluble ions were observed between July 20 and August 1 while those during after August 2 were Jow. Back
trajectory analysis results show that air masses arriving at Kosan during the earlier period were mainly from
Korea and Japan while those during the later period were from the North Pacific Ocean. It is suggested that the

particle ion concentrations during the later period are marine background concentrations at Kosan during the
summertime.
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Fig. 1. Trend of aerosol mass and non sea-salt ion
concentrations at Kosan during summer, 1994
for TSP and PM 2.5 particles.

a) Mass, b) nss SO.%7, c) nss K*, d) nss Ca®.
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Table 1. Summary of aerosol mass and ion measurements at Kosan during Summer, 1994.

a) TSP (unit: pg/m®)
. Average Standard Average +Standard deviation
Species . . Range
concentration | deviation July* August*
Mass 56,1 27.90 28,8~117 .4 £€6.8£28,83 38.7x14,2
SO& 12,1 9.19 2.3~ 31.3 17.8+7.12 2.8+0.47
Cl 3.2 3.15 0.0~ 7.2 1.1+£2.11 6.5%£0,77
NO; 1.8 0.69 0.6~ 3.6 1.9+£0.80 1.5+0.30
NH.* 0.9 1.04 0.0~ 3.2 1.4+£1.01 0.0x£0.02
Na* 5.0 1.11 3.4~ 8.0 5.04+1,34 4.9+0.55
K- 1.3 0.73 0.5~ 2.6 1.8+0,.47 0.5x0.05
Ca*t 0.5 0.18 0.2~ 0.9 0.24+0.91 0,5+0.08
Mgt 0.4 0.17 0.1~ 0.8 0.3+0.19 0,5+0,05
nss SO, 10.9 9,20 1.1~ 30.0 16.6x7,17 1.6+0,48
nss Cl° -5.7 2,88 -9.6~ -1.3 -7.9+1,12 -2.3£0,60
nss K 1.2 0.74 0.3~ 2.4 1.7£0.48 0.440.04
nss Ca** 0.4 0.16 0.1~ 0.7 0.44+0.18 0.3+0,09
nss Mg** -0.2 0.10 -0.4~ -0.1 -0.3£0.06 -0.1+0.03
* July @ July20 ~August 1
August : August 2~ August 9
b) PM 2.5
. Average Standard Average +Standard deviation
Species . o Range
concentration deviation July* August*
Mass 20.6 16,72 4.0~61.8 29,24+15.94 6.6+2,23
SO 8.4 8,83 0.0~32,5 13.6£7.47 0.0£0.00
Cl 1.0 0.58 0.0~ 2.7 0.8+0.40 1.5£0.48
NO, 0.9 1.08 0.0~ 3,2 0.1+0.36 2,240,51
NH,* 2.8 2.29 0.3~ 1.0 4,2+£1.75 0.5%+0.19
Na* 0.5 0.18 0.1~ 0.6 0.5£0.15 0.7£0.16
K 0.2 0.09 0.0~ 0,2 0.3+0.10 0.2+£0.03
Ca** 0.1 0.07 0.0~ 0.2 0.1+0.06 0.1+0.07
Mg 0.0 0.03 0.0~ 0.1 0.04+£0,03 0.0+0.02
nss SO 8.3 7.50 4.7~32.3 13.4x7.72 0.0x0.00
nss Cl° 0.2 0.34 -0.5~ 0.8 0.1+0,30 0.3+0.14
nss K~ 0.2 0.10 0.1~ 0.5 0,3x0.11 0.1+0.03
nss Ca*' 0.1 0.06 0.0~ 0.2 0.14£0.06 0.1x0.08
nss Mg?* 0.0 0.02 0.0~ 0.1 0.0x0,02 0.0=x0,02

* July @ July 20~August 1
August ! August 2~August 9
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Table 2. Cormrelation Coefficient matrix among concen-
trations at Kosan during summer 1994.

a) TSP

A - At

nss SO& {nss Ca®™ | nss K* Mass
nss SO 1 0.53 0.98 0.71
nss Ca’* 1 0.42 0.85
nss K+ 1 0.64
Mass 1
b) PM2.5

nss SO/ |nss Ca®f | nss K* Mass
nss SO 1 0.18 0.92 0.97
nss Ca** 1 0.29 0.26
nss K 1 0.90
Mass 1
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Fig. 2. Back trajectory analysis results for air masses
arriving at Kosan during summer, 1994.
a) July 22, b) July 24, c) August 4.
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