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Abstract

This study was carried out to find the characteristics of surface ozone concentration
data obtained during 1988-1991 by the Korea Ministry of Environment. Seasonal data
(spring, summer, autumn and winter) were obtained in May, August, November and
February respectively at Kwanghwamun in Seoul. The pollutants analyzed in this study
are SO, TSP, CO, NO, NO, and NO,/NO. Atmospheric factors such as solar radiation,
wind speed, relative humidity, cloud amount and atmospheric temperature are also ana-
lyzed. The influence of pollutants and atmospheric factors that affect ozone concentra-
tion were analyzed by statistical method. The results are summarized as follows :

1. The ozone concentration varied seasonally. The maximum values were 23 ppb in
spring, 33 ppb in summer, 16 ppb in autumn and 13 ppb in winter. So the seasonal ozone
value was highest in Summer.

2.The diurnal concentration of ozone was highest during 2-4 P. M. and was very low
in the morning and evening.

3. The maximal correlation coefficients of each season between ozone concentration
and the influencing pollutants or atmospheric factors are as follows ;

a. spring, r = 0.44(solar radiation)

b. summer, r = -0.59(relative humidity)
c. autumn, r = —0.55(relative humidity)
d. winter, r = -0.58(NQO,)

4 The major factor affecting the ozone concentration in spring was solar radiation.
Relative humidity was the first affecting factor in summer,autumn and NO, concentra-
tion was dominant in winter.
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Fig. 1. Diurnal variations of NO, NO, and O; con-
centration( August, 1 1988).
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Fig. 4. Diurnal variations of NO, NO, and O, concentration.
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Table 1. Frequency of O;(1 hour average) at
Kwanghwamun in Seoul(May, August,
November, February, 1988-1991).

Number Relative Cumulative
0O4(ppb)
of cases- frequency.(%) frequency(%)

0-5 4976 57.6 57.6
6-10 1322 15.3 72.9
11-20 1279 14.8 87.7
21-30 605 7.0 94.7
31-40 234 2.7 97.4
41-50 116 1.3 98.8
51-100 102 1.2 99.9
101-146 6 1 100.0

Table 2. Correlation coefficients between O; concentration and each factor.

S0, TSP CO NO NO,

NO,/NO Temp. Ww.S R.H S.R Cloud

o8 -.298 -.018 -.289 -.336 -.315

213 .148 .409 -.402 469 -126

Temp. = Temperature W.S = Wind Speed R.H = Relative Humidity

S.R = Solar Radiation Cloud = Cloud Amount
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d el abete BN fo ?4741 Hojm gt (P
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Table 3. Pearson Correlation matrix in spring, summer(May, August 1988-1991).

0O SO, TSP CO NO NO, NO,/NO Temp. W.S R.H S.R Cloud

0, 1 —12%* 10%*% —29%%  _309%*  _ 37** 0% 12 40**  —59** A9¥* - 13%*
SO, —33%* 1 .30%* 27%* H2x* 16** 34%* .01 22%* J10%* 15%* .06
TSP Q1 46%* 1 -23** - 02 —27** - 18** J10** -08* -12*%*  08* .07*
Co =39**  67** 1% 1 Hg** 67 —05 —21%*  -31** 26%* 05 .01
NO —.38%* 50 24%* 37** 1 35 —43*%% -1 —-.38** 27 - 07* .05
NO, —15** 25%* L09** 2T** 02%* 1 AQ¥* 27k o4 24%%  -05 .01
NO,/NO .31** -—18** - 16%* -—17* -67** 42** 1 —.16** 25%* .01 -02 .01
Temp. 15** - 11*%* 15%* - 35%* 13%F - 12%x 20 1 -.08* .09* —42%%  —]3%*
W.S 38¥E 44w ]T¥F _32%% _34%* 20 02**  —03 1 —35** 23%* .01
R.H —41%* .06 —22%* .30*%* - 08** 21 J18** —209%% 2% 1 —61** .38%*
SR 44**  -04 28%* 2% .05 -06 -.07* .02 .18%* . 58%* 1 - 13%*
Cloud -14** -26** -28** -04 —13%* L20%* 3% —18%* .08** J39%F - 20%* 1

Temp. = Temperature W.S = Wind Speed

R.H = Relative Humidity S.R = Solar Radiation

Cloud = Cloud Amount  *p < 0.01 **p < 0.001
Table 4. Pearson Correlation matrix in autumn, winter{November, February 1988-1991).

0, SO, TSP CO NO NO, NO,/NO Temp. W.S R.H S.R Cloud

(0N 1 —45%*%  —16%* —38*%* -36** _58%* .05 —.32%* DE*F —43%* 42%* 8%
S0, —.28%* 1 A44** .B0** B1** B7¥x 27 06 —.46%* 19% -07 -.06
TSP —.15%* H1** 1 A1** 29 10¥* —09* A3 16 04 25%% - 14%*
CO —22%* 82** AQ** 1 27 18** - 10**  —00 —44%* 5% —14%% -05
NO —43%* 68** 42%* 43%* 1 56** - 40** .07* —.26%* .04 .04 .04
NO, —47** H5** 57** A46%* 71k 1 .03 42¥%  _35%* .08* -07* J19**
NO,/NO .38** —49%* -16* -.36%*  -60** -40 1 13** .02 J12%x - - 15%* 11**
Temp. -.27** .01 .16 -01 2% J12%% 17> 1 —13%* 9% —08* AT**
Ww.S D4ME —40¥*  _Dh¥F _ADF* _46%* - 52%** AT7** —35%* 1 —.26%* 27**  -03
R.H —.55%* .38%* J15%* 35%* A4¥* 28*%*  —43%* \38%*  —46** 1 —45%* 48%*
S.R A1** - 16%* Jd2¥x —18%*  —15% 05 d0x* 17 25%¥  —45%* 1 —.18%*
Cloud —.24** 03 .04 -.05 L09** 07* - 15%* 25%%  —12%* 39¥x 17 1

Temp. = Temperature W.S = Wind Speed

R.H = Relative Humidity S.R = Solar Radiation

Cloud = Cloud Amount *p < 0.01 **p < 0.001
Zlolt}. Table 50 &8} e FF X 713 Z 43 Table 5. Stepwise Multiple Regression between O,
S v[AE Q9l& dalgo g EH 717 F &% concentration and each factor.
= 3o 21%E A9 5 e AeE ey - -

N Step Variable Signifi- .

). AdAe vlg o2 olEke ]z]{— e Fiog Entered cance Multiple R R Square
Heidos) dxEs Fae A 2TEs 48 1 Solar Radiation  0.000  0.4686  0.2196
= A~ T [«] . - -
31% = A= 73“};" st *i 22 vebsdeh i 2 Wind Speed 0.000  0.5642  0.3184
°l NO, 712, &%, NO; 2.2 & 4%E 49 3 NO 0.000  0.6029  0.3635
F sl Aeg depdrh od fone 1%Ect 4  Temperature 0.000  0.6209  0.3855
ager %2 f-2 4] A= 5  Relative Humidity ~ 0.000 0.6405 0.4103

Table 6& ARHEZ ¢ Fd nxE Sa1 BA 6 NO, 0.000  0.6493  0.4216
A WEe] 19%E An & & 9l Ao vely 8 SO, 0.000 0.6661 0.4437
o, YAt NO= 35% 2 Adwg 9\1\t A7} F = 56.85275, Signif F=0.0
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Table 6. Stepwise Multiple Regression between O; concentration and each factor.
S Sping Summer Autumn Winter
te;
P Variable Ent. R? Variable Ent. R Variable Ent. R? Variable Ent. R?
1 Solar Rad. 0.1896 Relative Hum. 0.3475 Relative Hum. 0.3020 NO, 0.3350
2 NO 0.3557 NO 0.4023 NO, 0.4103 Relative Hum. 0.4884
3 Relative Hum.  0.4051 Solar Rad. 0.4393 Solar Rad. 0.4528 Wind Speed 0.5735
4  Wind Speed 0.4304 NO, 0.4748 Wind Speed 0.4822 Solar Rad. 0.6046
5 NO,/NO 0.4496 NO,/NO 0.4945 SO, 0.5178 NQO,/NO 0.6174
6 Temperature 0.4712 CO 0.5107 NO.,/NO 0.5242 TSP 0.6241
7 NO, 0.4912 Wind Speed 0.5155 — Temperature 0.6289
8 TSP 0.5010 — - 50, 0.6320
9 SO, 0.5132 — — NO 0.6347
10 CO 0.5184 — — Cloud 0.6368
F value 133.09 175.41 239.52 213.37
Table 7. Multiple Regression Equation.
Season Equation
Spring Y = 4.08X,, 0.03X, —1.42X; +0.91X, +4.3X; +0.28X; —0.14X; +0.05X, —0.17X, +0.92X; +11.15
Summer Y = —2.87X,; 0.06X, +4.37X,, —0.28X; +1.26X, +1.73X, +0.85X, +35.39
Autumn Y = —1.19X, —1.12X; +3.63X,, +0.98X, +0.03X, +0.57X; + 14.49
Winter Y =—-012X; —0.66X, +1.07Xy +2.92X, +0.65X; —9.10E-03X, —0.10X, —0.01X, +8.18E-03X,

—0.93X,, +13.06

Y = Ozone Concentration X, =NO X3 = Relative Humidity
X, = S0, X; = NO, X, = Wind speed

X, =TSP Xs = NO,/NO X0 = Cloud Amount
X, =CO X, = Temperature X, =Solar Radiation
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