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Abstract In this study, PM, 5 and its major chemical constituents were measured in two different cities in South Korea.
One monitoring site is located in Chuncheon, where there are no large anthropogenic sources, and the other monitoring site
is located in Wonju, where the emission rates of most air pollutants including PM, 5 are higher than those in Chuncheon.
During the study period, concentrations of PM, 5 mass and ionic compounds were higher in Wonju while carbonaceous
compounds were more abundant in Chuncheon. NO3™ and organic carbon (OC) showed the highest concentration in Wonju
and Chuncheon, respectively. There was statistically significant correlation between OC and elemental carbon (EC) in
Chuncheon, but no correlation was observed between two species in Wonju. In Wonju, OC was enhanced with northerly
winds while EC increased with westerly winds, suggesting that OC and EC were emitted (or secondarily produced) from
different sources. For high concentration episodes (HCEs) observed in Chuncheon, NO;™ and OC increased the most, and their
increment ratios were much higher than in Wonju, indicating that secondary inorganic and organic formation was significant
for enhancing PM, 5 concentration in Chuncheon. In Wonju, NO;™ 49 was the most important species during HCEs, but the
increment of OC was not notable.
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Fig. 1. Two sampling sites located in Chuncheon (blue area) and Wonju (yellow area). In the map of Wonju, yellow circle indi-
cates the study site, and red markers representing WUIC and WMIC indicates Wonju Usan Industrial Complex and Wonju
Munmak Industiral Complex, respectively. WWS represents the weather station.
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Fig. 2. Daily concentrations of PM, 5 in Chuncheon (blue) and Wonju (Yellow).
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Fig. 3. Mass fraction of PM, ; components in Chuncheon (left) and Wonju (right).

Table 2. Seasonal concentrations of PM, 5 at the Chuncheon

and the Wonju sites. (unit: ug m3)
Site Chuncheon Wonju
Seasons Average S.D. Average S.D.
Spring 19.5 16.0 227 10.7
Summer 10.8 6.92 18.2 9.17
Fall 14.2 1.7 20.6 15.2
Winter 294 15.5 339 15.7
All period 18.4 14.7 23.7 13.9

Note that spring, summer, fall, and winter represented March to May, June
to August, September to November, and December to February, respec-
tively.
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Table 5. Average concentrations of PM, 5 and its major components during high concentration events (HCEs) and non-high

concentration events (non-HCEs). (unit: pg m3)
Chuncheon Wonju

Species
HCEs Non-HCEs HCEs 1 HCEs 2 Non-HCEs
PM, 5 42.6+439 11.6+7.22 46.3+9.40 359 17.0+7.61
oC 7.77£2.58 3.05£1.36 439+1.73 4.11 230£1.91
EC 0.57+£0.10 0.41%0.22 0.42+0.35 0.76 0.35+0.25
NO;™ 8.65+3.15 0.74+1.23 11.8+£5.83 4.47 2.74+3.02
S0,% 3.71+0.88 1.13+£0.83 440+1.42 9.38 1.91£1.18
NH,* 3.81+0.88 0.571+0.58 4.98+1.61 332 1.39+1.11
K+ 0.29+0.12 0.38+0.84 0.37+0.35 0.30 0.15+0.11

Note the HCE 2 represents HCE occurred in summer while all other HCEs occurred in spring and winter.
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