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Abstract

Sulfur dioxide (SO,), ozone, total suspended particulates (TSP) and PMas were measured at Deokjeok Island in
the Yellow Sea during April 1999 to June 2000. Although the emission amount of air pollutants is quite low in this
small island of 36 km? with 1.4 thousand inhabitants, there are pollutant sources such as an oil-firing power plant
and a wharf for ferryboat. The island is also influenced from the emissions from the greater Seoul area in the east
and from China in the west. In order to characterize the pollutant variations due to interactions between transport
and local emissions, the correlation between variations of SO» and ozone was investigated. Mass and ion concen-
trations of TSP and PM» 5 were examined on selected episode days of positive and negative correlations between
the two gaseous species in spring and winter. The effects of transport were pronounced on the days of positive cor-
relation in spring with higher concentrations of ozone and PMzs. TSP concentrations were also high on these days
because of high wind speeds. On the days of negative correlation in spring, frequent fog associated with low wind
speeds facilitated SO oxidation and increased sulfate accompanied with decrease in nitrate in PMz s and chloride in
TSP. This latter phenomena was noticeable since it showed that chemical composition of fine particles could be
significantly altered not only during the transport but also by local environment.
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Fig. 1. Locations of Deokjeok Island and the monitoring station.
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Fig. 2. Measurements of gaseous and particulate pollutants. Sulfur dioxide and ozone were continuously measured
while TSP and PM.s were intermittently measured. Correlation + and — indicate the selected episode days on
which the hourly variations of SO, and ozone were positively and negatively correlated.
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Fig. 3. Monthly variations in SO, and ozone concentra-
tions.
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Table 1. Average concentrations of TSP, PMz;s and three
gaseous species measured with PM; 5 (ug/m?).

Component TSP PM;s PMZ'S/.
(33/34) (34/35) TSP ratio

Mass 3844222 20.1£11.6 0.52
Cr- 0.62+1.01 0.27+0.45 0.44
NO;~ 2.65+2.85 091+1.25 0.34
S04*" 6.40+3.13 5.29+3.09 0.83
Ca2t 0.46+0.34 0.09+0.06 0.20
Mg?* 0.13£0.12 0.03+0.02 0.23
Kt 0.32+£0.22 0.27+£0.22 0.84
Na* 0.61+0.44 0324027 0.52
NH,* 1.83+£1.42 1.66+1.03 0.91
HClI 0.354+0.20

HNO; 1.34+1.12

NH; 0.6410.54

“Numbers of valid samples for mass and ion concentrations
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Fig. 7. Backward trajectories from Deokjeok Island on
the episode days of positive and negative cor-
relations. Gray dotted lines indicate trajectories of
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averaged SP2 and WP3, respectively.
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Table 2. Mean concentrations of particulate matters and three gaseous species measured with PM2.s (ug/m?3).

Spring Winter
Component Positive Negative Ratio? Positive Negative Ratio
correlation (2)*  correlation (3) correlation (3) correlation (2)

Mass 47.1 28.8 1.64 332 39.1 0.85

Cl- 0.64 0.06¢ 10.7 0.77 0.65 1.18

NO;~ 5.47 0.91 6.01 1.51 2.51 0.60

SO* 9.47 5.95 1.59 4.37 4.93 0.89

TSP Ca?t 0.53 0.31 1.71 0.38 0.64 0.59
Mg?* 0.15 0.06 2.50 0.18 0.20 0.90

K+ 0.84 0.21¢ 4.00 0.24 0.27 0.89

Na*t 0.90 0.35 2.57 0.66 0.66 1.00

NH,* 327 1.64° 1.99 1.00° 1.01¢ 0.99

Mass 28.6 15.5 1.85 19.9 24.8 0.80

Cl- 0.27 0.12 2.25 0.02 0.01 2.00

NO;~ 2.76 0.20 13.8 0.19 0.62 0.31

SO4%" 7.20 5.57 1.29 3.98 3.66 1.09

PM, s Ca?* 0.10 0.12 0.83 0.07 0.08 0.88
Mg?+ 0.05 0.03 1.67 0.03 0.03 1.00

K* 0.70 0.28 2.50 0.16 0.17 0.94

Na* 0.37 0.24 1.54 0.15 0.13 1.15

NH,* 2.62 1.65 1.59 1.06 1.19 0.89

HCI 0.36 0.32 1.13 0.23 0.26 0.88

Gas HNO; 0.84 1.39 0.60 1.13 0.85 1.33
NH3 0.85 0.43 1.98 0.05 0.07 0.71

*Number of samples; ®Positive/negative correlations

‘Concentration of TSP was lower than that of PM, s because TSP and PM, s were separately sampled and because most of the species was present in

PMss.
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Fig. 9. Mass percent compositions of major ionic species in TSP and PMs on episode days of positive and negative
correlations in spring and winter. Size of the pie is proportional to the mass concentration of TSP or PMzs.
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