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Abstract

The concentrations of gaseous (NOy, SO, and O3) and particulate (Elemental Carbon, EC and Organic Carbon,
OC) pollutants were measured to evaluate the air quality of Kosan. Samples were taken at Kosan during ACE~
Asia (Asian Pacific Regional Aerosol Characterization Experiment) JOP (Intensive Observation Period) (2001. 3.
21~2001. 5. 5). The mean concentrations of O3 (46.3+10.4 ppb) is higher than those at urban area such as Seoul
and Busan in Korea. On the other hand, the mean concentrations of other gaseous species, NOy (4.73+3.42 ppb)
and SO, (0.62+0.63 ppb) are lower than those at great cities. So we concluded that there are a few primary sources
emitting atmospheric pollutants. The concentration of EC is higher and the concentration of OC is similar with or
higher than those at other background sites. The recent EC concentration is higher than those measured before at
Kosan. We concluded that there are more primary sources than other background sites and the amount of primary
source have increased recently in Jeju. Backward trajectory and correlation analysis were used to study where the
air masses originated and distinguish the source of pollutants. While NO, and O3 were mainly emitted and formed
from Jeju inland area, concentrations of SO2, OC and EC were affected by Asian Dust from China. Using the mean
relative standard deviation of ozone, cleanness coefficient was obtained. The cleanness coefficient value, is 1.6
times larger than the value in 1992. Recently, the air quality of Kosan has been contaminated because of the Asian
Dust events since spring and the rapid industrialization development.
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Fig. 1. Location of the sampling site, Kosan.
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Table 1. Detection limit of gaseous pollutants.

Particulate pollutants

EC oC NO, SO, O
(rg/m®  (ug/m®)  (ppb) (ppb) (ppb)

48x107° 48x107% 0.05 0.1 I

Gaseous pollutants

Detection limit
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Fig. 2. Comparison of the wind rose plot in two different cases.
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NATIONAL OCEANIC ATMOSPHERIC ADMINISTRATION
Backward trajectory ending at 00 UTC 13 Apr 01
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NATIONAL OCEANIC ATMOSPHERIC ADMINISTRATION
Backward trajectory ending at 00 UTC 19 Apr 01
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Fig. 3. Backward trajectories for Asian dust and Non- Asian dust events.
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Fig. 4. Background daily average concentration of gaseous pollutants during ACE - Asia I1OP.
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Table 2. Comparison of air pollution concentration dur-
ing Asian Dust and non- Asian Dust.

Particulate pollutants  Gaseous pollutants

Case (ug/m’) (ppb)
OC EC TC NO, O; SO
Asian dust 441 111 552 451 479 099

Non-Asian dust 293 0.68 3.61 477 460 0.52

Total average 326 0.77 4.03 473 463 0.62
STDEV 135 030 1.54 342 104 063

*Statistically significant difference between Asian Dust and Non-
Asian Dust results in shadowed fields
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Fig. 5. Daily minimum concentration of O3 during same period in 2000 and 2001.
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Table 3. The recent fluctuation of acidity in major city in Korea (The Ministry of Environment, Republic of Korea, 2001).

Sites 1992 1993 1994 1995 1996 1997 1998 1999 2000
Jeju 59 5.9 5.9 55 56 5.4 5.9 5.6 5.4
Kosan - - - - - - 5.9 54 5.5
SOLES S And 7] 3 edEAe v= Bﬂi}w—g— 2]
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Fig. 6. The daily concentrations of Elemental Carbon (EC) and Organic Carbon (OC) during ACE- Asia IOP.
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Table 4. The concentration of organic carbon and elemental
carbon.

Concentration {(jg/m®)
Sampling T EE———

site Organic  Elemental Period Reference
carbon carbon
ygr:fmo“m' 3.06 044  Summer, 1990 M‘(‘ll‘ggﬁ)”l'
Lo Nicolas, g1 0.10 1987 Ch("lvgvgj)”"
4582049 038006 20T 1A
236206 008+002 27U
236029 0.10£003 2011 Aue
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Rosan 3312055 023004 0TI Ki%g‘)”-
3566043 042006 20 SP =6 0ct
260052 034006 72D
3444062 0.16+0.05 5”119591;0“
2802020 009+001 S/ SAPE
RS 3262135 077030 24 ML -8 Apr T‘E%‘;‘fy

*Using TOR (Thermal Optical Method) for analyzing carbonaceous
species
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Fig. 7. The ratio of TC/EC during ACE- Asia IOP.
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Table 5. Correlation analysis for organic particle and ga-
seous pollutants.

NO, ©0; SO, oc EC Tc Yot
mass
NO, | 1
0; |-0.156 1

SO, | 0.428 0035 1

OoC |[-0.011 0335 0032 1

EC 0.143 0.249 0.642 0.584 1

TC 0.017 0341 0.150 0.988 0.702 1

Total | 178 0061 0.572 0227 0.609 0315 1
mass

* Figures in bold are significant value showing high correlation.
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