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Abstract

In this study, methodologies for the rational organization of air pollution monitoring network were examined by
understanding the characteristics of temporal and spatial distribution of secondary air pollution, whose significance
would increase hereafter. The data on O, and NO, concentrations during high ozone period in 1998 ~ 1999 record-
ed at the nine air pollution monitoring station in Busan were analysed using principal component analysis (PCA)
and cumulative semivariogram. It was found that the ozone concentration was deeply associated with the daily
emission characteristics of the O; precusors, and nitrogen dioxide concentration largely depends on the emission
strength of regional sources.

According to the spatial distribution analysis of ozone and nitrogen dioxide in Busan using cumulative semivar-
iograms, the number of monitoring stations for the secondary air pollution can be reduced in east-west direction,
but reinforced in north—south direction to explain the spacial variability.

More scientific and rational relocation of air pollution monitoring network in Busan would be needed to inves-
tigate pollution status accurately and to plan and implement the pollution reduction policies effectively.

Key words : Secondary air pollution, Principal component analysis, Correlation field, Cumulative semivariogram,
Spacial distribution
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Fig. 1. Locations of air guality monitoring stations and
administrative boundaries in Busan.
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Table 1. Principal component analysis of daily maximum 1 hour ozone concentration.

) Original eigenvalue Rotated eigenvalue
Cg&gﬁgght Eigenvalue Var?ance Curpulative Eigenvalue Variance Cur_nulative
explained % variance % explained % variance %

all day

1 5.733 63.7 63.7 2.169 24.1 24.1

2 0.869 9.6 73.3 1.980 220 46.1

3 0.586 6.3 79.9 1.800 20.0 66.1

4 0.556 6.1 86.0 1.793 19.9 86.0
weekday

1 5.836 64.8 64.8 2.083 23.1 23.1

2 0.893 10.0 74.8 2.067 23.0 46.1

3 0.621 6.9 81.7 2.064 22.9 69.0

4 0.543 6.0 87.7 1.078 18.6 87.7
day ~off

1 5.571 619 61.9 2.534 28.2 28.2

2 0.883 9.8 7.7 2.121 23.6 51.7

3 0.719 8.0 79.7 1.673 18.6 70.3

4 0.503 5.6 85.3 1.348 15.0 85.3

Principle component loadings by varimax rotated

Component
Stations
1 2 3 4

KJ* 663 475 2713 370
KB** 115 689 545 230
DY *** 292 475 483 545
DC##** .380 857 007 167
DS*xx* 362 145 873 .006
pC** 534 328 449 431
SP* .882 200 261 008
YS#* .526 359 .391 440
JSHHH 129 146 .005 942

* Industrial site; ** Commercial site; *** Residential site; **** Green-belt site
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Table 2. Principal component analysis of daily mean nitrogen dioxide concentration.

Original eigenvalue

Rotated eigenvalue

PP Explained  Cumulat 7 Explained  Cumulative
component . xplaine umulative . ) xplaine “umulativ
Eigenvalue variance % e Eigenvalue variance % %
all day
1 4.682 52.025 52.0 2.504 27.8 27.8
2 1.532 17.020 69.0 2.000 222 50.0
3 0.660 7.334 76.4 1.912 21.2 71.3
4 0.610 6.775 83.2 1.068 11.9 83.2
weekday
i 4.538 50.419 504 2.572 28.6 28.6
2 1.634 18.150 68.6 1.852 20.6 49.1
3 0.695 7.728 76.3 1.838 20.4 69.6
4 0.603 6.705 83.0 1.209 13.4 33.0
day -off
1 5.294 58.822 58.8 2.590 28.8 28.8
2 1.355 15.055 73.9 2.415 23.8 52.6
3 0.799 8.876 82.8 2.013 224 75.0
4 0.530 5.885 88.6 1.229 13.7 88.6
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Fig. 2. Principal component loadings for daily maximum 1 hr ozone concentration data : (a) all day; (b) weekday; (c)

day- off.
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Fig. 3. Principal component loadings for daily mean nitrogen dioxide cancentration data : (a) all day; (b) weekday; (c)

day-off.
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Fig. 4. Time series of the 30days moving average of
principal component scores for various ozone
subregions.
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