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A Comparative Study on Variability of Oxidants Out of Air
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Abstract

A Continuous monitoring of Air Pollution in city of Seoul was carried out from January 1
to December 31 of 1979 at two selected sites, Kwanghwamun observatory and Kwanag obser-
vatory. The measured data were averaged on monthly basis. The maximun value of oxidant
pollution was observed in July, and the minimum in February. It is the purpose of this study
to determine the effect of hydrocarbon, nitrogenoxide, wind velocity and ambient temprature
on the observed values of oxidant pollution for the above two months. The results of the study
may be summarized as follows.

1) The oxidant concentration in February was higher than in July by about 2 times in both
downtown area and the suburbia. The concentration in downtown area was 25.75-4. 75ppb,
and that in suburbia was 29.83:5.16ppb. As for the oxidant concentration in July, it was
observed that the suburban area (26.46-7.59ppb) had about 2.8 times higher value than the
downtown area (9.2841.55ppb).

2) The peak oxidant concentration of suburban area during the daytime is occured from
noon to 5:00 P.M.. These patterns are similar to the classical patterns, but the peak Oxidant
Concentration of downtown area in February was occured at 9 : 00A.M.

3) The overall level of nitrogen oxide pollution was much higher in downtown area than in
suburban area. Two peaks of nitrogen oxide concentration occured at 10 A.M. and 12 midnight
in downtown area. This observation agrees with the report that the air pollution is higher in
the area where the pollution sources are concentrated.’»®

4) The multiple correlation analysis for the oxidant and the other variables measured in
February in downtown area showed close correlation with nitrogen oxide and ambient tempra-
ture. The multiple correlation coefficient of oxidant with nitrogen oxide was 0.872, and that
with nitrogen oxide and temperature simultaneously was 0.903. The multiple correlation
equation used for this study may be expressed as follows:
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OXpes  14.87610. 070X, +0. 521X, +0. 002X,
Here; X;=Nitrogen Oxide.
X,=Ambient Temperature.

X;=Hydrocarbon.
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Fig. 1. Monthly trend of Oxidant density in Seoul
Area.
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Table 1. Regional Air Pollution and Climate Status in Fed. and July (Mean+S.D)

Ttem
R Month ‘} Ox(pph) HC(ppm) NOx(ppb) Temp.(C) W.V(m/sec)
rea
Downtown ‘ 95. 7544, 75 2.14-+0.11 107. 50-+55. 27 —02.7+2.2 3.341.8
(Kwanghwa- (18.0-37.0) @.0=2. 4 (47.0--223.0)  (—5.870.5) (1.2=6.4)
1 9,29-+1.55 2.56-0. 18 64.83+22.29 22.6+ 1.6 0,740, 4
mun) ‘ July L @.0-120) (2.3<2.8) (24.0--100. 0) (20.5=25.0) 0.3=1.5)
Feb, | 49.83+5.16 L 75+0 i7 14, 08--5. 04 1.7+1.8
Suburb. €n. (42.0-58.0) (. 6=2.1) (9.0-28.0) (—8 —4.5)
(Mt. Kwanak) | 1,1 r 96. 46-+7. 59 — 1. 39-0.57 24.8+ 1.9
L July | (18.0—40.0) (0.8=27.0) (22.3Z97.7)

*3.D; Standard deviation () Numbers in Parenthesis are Concentration limit from minimum to

maximum.
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Fig. 2. Daily trend of Oxidant density in Seoul.
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Fig. 3. Diurnal Variation of Nitrogen Oxide in Seoul.
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Table 2. Multiple Correlation Analysis to the Oxidant and the Other Pollutants in Seoul
=
Constant B Multiple Root
Correlation Root Square Sequare  F.value t-test
(A (Al4) Coefficient Change

A4 4= =4

A | XiNOx) | ppb 0. 07045 0. 87228 0. 76088 0. 76088 17.936 P <0.005
= X (Temp.)| °C 14.87630 O- 52097  0.90259 0. 81466 0.05378 5. 862 P <0.005
) X{(HC) | ppb 0.00220  0.90294 0.81530  0.00064 0. 069 P>0.1
E | X(W. V) | m/sec

o] 1 X (Temp.) °C 0. 39731 0.84971 0.72201 0.72201 3.790 P <0.005
A=}

B X(NOX) | ppb -6, 47964 0.02490  0.88379 0.78108 0. 05907 10. 697 P <0. 005
7 1 Xd{W.V) | m/sec 1.95133 0. 90827 0. 82495 0. 04387 6. 501 P <0.005
-FE X(HC) ppb 0.00146 0. 91606 0. 83916 0.01421 1.678 0.1>P>0.05
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Fig. 5. Diurnal Variation of Pollutants in Febrary.
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