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Long-term Trend of Atmospheric Concentrations
of Fine Particles in Chuncheon, Korea
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Abstract

Fine particles(PM,5) were collected and analyzed from December 2005 through December 2009 in Chuncheon,
Korea to investigate the long-term trend of PM, 5 concentrations. Also PM,, concentrations were collected from
Environmental Monitoring System operated by Ministry of Environment. Average concentrations of PM, 5 and PM o
were 30.5 and 58.2 ug/m?, respectively. Both PM, 5 and PM,, were significantly affected by meteorological factors
including wind speed, wind direction and precipitation. They generally decreased as wind speed increased (p=0.000),
and increased when there was a prevailing westerly wind. Low concentrations of PM, 5 were observed during rainy
days while high concentrations were shown when fog, mist and/or haze occurred.
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Fig. 1. Annual concentrations of PM,; and PM,, in Chun-
cheon.
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Fig. 2. Average seasonal concentrations of PM,; and
PM,, in Chuncheon. Four bars for each season
represent 2006, 2007, 2008 and 2009 from left to
right.
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Fig. 4. PM, s concentration classified by wind speed. Error
bar indicates one standard deviation.
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Fig. 5. PM, 5 concentration classified by wind direction.
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Table 1. Summarized PM, 5 and PM,, concentrations during 4 years.

PM;5 PMyo
N Arithmetic mean+S.D. Geo.mean+S.D. Arithmetic mean+S.D. Geo.mean+S.D.

Spring 25 4224232 34.3+24.1 98.0+93.0 74.6+93.6
2006 Summer 17 24.7+16.7 17.5+17.7 425+29.7 325+30.5
Fall 21 33.8+27.0 24.8+27.8 51.3+36.8 40.1+37.6
Winter 29 354+21.1 28.9+21.8 68.8+32.3 61.2+61.2

Spring 12 47.0+32.3 39.1+31.9 84.7+120.0 55.5+122.2
2007 Summer 11 26.4+18.1 19.5+18.6 40.5+26.8 32.3+26.8
Fall 20 25,5+15.6 21.0+15.9 34.7+19.7 29.1+20.0
Winter 22 43.4+26.7 33.2+27.9 69.4+24.2 65.2+26.0
Spring 22 40.0+26.9 325+27.9 76.4+55.3 62.4+55.8
2008 Summer 22 155+95 12.6+9.7 30.0+17.5 25.7+17.6
Fal 22 22.9+20.9 23.0+20.9 40.9+25.5 35.0+25.6
Winter 14 51.0+235 46.9+23.0 67.2+25.1 62.9+44.9
Spring 25 30.9+14.7 28.3+14.6 57.7+39.8 51.1+40.4
2009 Summer 13 224+19.8 15.5+20.2 424+31.4 34.6+31.2
Fal 9 19.2+12.0 16.5+11.7 30.8+16.6 27.1+16.1
Winter 24 424+23.1 35.8+23.6 79.4+54.4 67.1+54.6
Total 308 33.8+23.1 25.2+15.0 59.3+51.1 444+47.8

Fig. 7. Contribution of each weather condition to low PM,5
10%: right).
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Fig 8. Contribution of each weather condition to low PM,, samples (bottom 10%: left) and high PM,, samples (top 10%:

right).

Table 2. Seasonal contribution (%) to the lowest 10% and
the highest 10% of PM,; and PM,, concentrations.

PMZ.S PNIlO
Lowest 10% Highest 10% Lowest 10% Highest 10%
Spring 6.9 17.2 35 24.1
Summer 62.1 6.9 48.3 103
Fal 24.1 138 44.8 13.8
Winter 6.9 62.1 12.1 51.7
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Table 3. Concentrations of high PM, s and PM,, (top 10%)
and low PM,; and PM,, (bottom 10%) for each
weather condition.

Lower 10% Higher 10%
snow 85 fog+mist+haze 116.2
fog 85 fog+mist 87.3
PM,. rain 89 mist 79.6
: normal 9.5 mist+haze 76.3
normal 75.1
fog 66.7
ran 149 fog+mist+haze 150.4
normal 184 mist+haze 133.9
PM,, snow 26.5 mist 120.2
fog+mist 319 normal 111.6
fog+mist 109.8
fog 102.2
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