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Abstract

This study was conducted to investigate the relation between ozone concentration and the
affecting factors in Seosan City of Korea from Jan. 2002 to Dec. 2002. We analyzed the air
pollutants such as NO;, PMio, SOz, CO and the meteorological factors including solar radiation,
air temperature, wind speed and relative humidity. The analytical data were taken statistics
by SPSS method. The results were as follows: The seasonal average concentration of ozone
were detected 35.0 ppb in Spring, 254 ppb in Summer, 235 ppb in Autumn and 21.4 ppb in
Winter. So the difference of concentrations showed significantly in statistics. The hourly
ozone concentration in a day was increased at 7-9 AM, peaked at 3-4 PM. The correlation
coefficients was negative to ozone concentration and NO,, SO, CO, relative humidity, but
positive to solar radiation, air temperature, wind speed. With stepwise multiple regression
analysis on the 8 factors such as NO;, PMio, SO, CO, solar radiation, air temperature, wind
speed and relative humidity, the seasonal primary factors were air temperature in spring,
relative humidity in summer and solar radiation in autumn and winter.

The above results suggest that ozone is the secondary pollutant by photochemical reaction
as the concentration of ozone was increased with the raise of solar radiation.
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Table 1. Mean values of air pollutants and meteorological elements in season
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Variable Spring Summer Autumn Winter p-value
Pollutants

Os(ppb) 3500 10.09 25.41%14.15 2346+ 8.05 _ 21.44%+ 860 0.000

NOz(ppb) 2201 852 11.35*= 4.07 1656+ 7.24 3057+15.73 0.000

PMo(pg/m’) 89.59+115.37 52.13£2256 48.04+29.20 53.19£27.16 0.000

SO:(ppb) 448+t 251 533* 219 6.21x 307 6.37L 2.38. 0.000

CO(ppm) 078t 033 084+ 035 1.01£ 040 133+ 115 0.000
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W.S("%) 315 130 282+ 143 254+ 142 . 2656% 1.4 0.021

R.H(%) 68551 13.11 7979t 933 7429+ 9.30 71.05+11.46 0.000

S.R=Solar radiation W.S=Wind speed
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Air temp.=Air temperature

R.H=Relative humidity
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Fig. 1. Diurnal air concentration of Os, NO,, PMio, SO; and CO in Seosan area by season
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Fig. 1. Continued
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Fig. 2. Comparison of diurnal air concentration of Qs to the solar radiation(SR), air temperature,
wind speed(WS) and relative humidity(RH) in Seosan area by season
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Fig. 2. Continued
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Table 2. Pearson correlation coefficients between ozone concentration and related factors in season

Season NOz PMio SOz Co SR Air temp. W.S RH
Spring -.606™ -.086 -.194 -416™ 601 603™ 443" -.420™
Summer .003 008 -.024 -.036 559 196" 036 -520™
Autumn -567" -.154 -226" -436" 701" 529" 440 -.493"
Winter -557" -.142 -.108" -.212" 605 186" 614" -.634"
Total -378" -.013 =217 -251" 607" 289" 373" -490™

* : p<0.05, #** : p<0.0l
S.R=Solar radiation W.S=Wind speed Air temp.=Air temperature R.H=Relative humidity

3. 8EX%d 9L nH= 29l NO;, PMio, SO;, COSt 71411 UA, 7],
O 59 HWale] P nx Qe HMg o5 BUFEE SHUFAEBEEPE 3o AA
7l G OFES F2usE, yrledzaq  HE @AY gFIAEHE AT

Table 3. Stepwise multiple regression between ozone concentration and related parameters in season

Season Variable B SE p-value R square
Air temp. 0.944 0.061 0.000 0.654
NO: -0.575 0.034 0.000
SR 0.689 0.041 0.000
Spring SO: 0.436 0.129 0.001
PMyo -0.009 0.003 0.000
00] 3.207 1.070 0.003
w.S 0.334 0.153 0.021
RH -0.479 0.036 0.000 0433
Summer SR 1.056 0.079 0.000
COo 10.398 1.527 0.000
PMio 0.044 0.014 0.001
SR 1.296 0.070 0.000 0.690
NO: -0.490 0.039 0.000
Autumn Air temp. 0.630 0.042 0.000
w.S 0.551 0.162 0.001
RH -0.069 0.021 0.001
SR 0.860 0.069 0.000 0.699
NO: -0.239 0.015 0.000
w.S 1417 0.134 0.000
Winter Co -1.438 0.223 0.000
RH ~0.101 0.017 0.000
SO. -0478 0.082 0.000
PMyo 0.028 0.007 0.000

S.R=Solar radiation W.S=Wind speed Air temp.=Air temperature R.H=Relative humidity
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