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Abstract

Simple correlation analysis, factor analysis, and multi-variate analysis have been per-
formed to analyze the relationship between air pollution and meteorological factors for air
pollution and meteorological data measured at Kwanghwamun in Seoul during the period
of one year(January 1990~ December 1990).

As a result of simple correlation and factor analysis, SO,, TSP and CO concentrations
have shown high negative correlation with temperature and among these indicating that
these are related with pollutant emission trend based upon heating fuel usage. Ozone has a
good correlation with solar radiation and relative humidity to have a closed relation with
0, generation reaction mechanism.

The result of multi—variate correlation analysis shows that the concentration of SO, and
CO are adequate for correlation model with ambient temperature and wind speed and O;
concentrations are adequate for that with solar radiation and wind speed. SO, and CO lev-
els are considered to be affected first of all by heating fuel usage as a emission source and
wind speed as a dispersion effect. The SO, concencentration in the condition that the tem-
perature fall below zero is explained by multiplicative model with wind speed, only one
variable.
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Table 1. Data of air pollution and meteorology.
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Fig. 1. Frequency distribution of air pollution for 1 year('90).
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Table 6. Air pollution concentration and meteorology data for temperature class.

Temp. SO.(ppb) CO(0.1ppm) O,(ppb) HUM.(%) W. S(m/s) RAD(JM)
21C~30TC 17.42 30.81 8.23 79.30 2.05 10.63
11C~20C 46.07 41.98 9.27 70.00 2.34 10.00

1C~10C 56.02 47.16 6.00 69.43 2.72 7.16
<30C 71.21 59.51 7.61 60.15 241 5.67
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Fig. 8. Multiplicative model with wind speed and
observed concentration of SO,.
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Fig. 9. Multiplicative model with wind speed and
observed concentration of CO.
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Table 2. Correlation coefficient between air pollution and meteorology parameters.

SO, TSP CO NO, Oy TEMP. HUM. Ww.S RAD.
SO. 1.00
TSP 0.64 1.00
CO 0.74 0.59 1.00
NO, 0.21 0.18 0.13 1.00
0O, -0.37 -0.15 -0.33 ~0.12 1.00
TEMP. -0.51 -0.36 -0.41 0.10 0.11 1.00
HUM. -0.19 -0.18 ~0.13 0.02 -0.27 0.41 1.00
W.S -0.38 -0.30 -0.35 -0.18 0.39 -0.23 -0.10 1.00
RAD. -0.29 ~0.06 0.20 0.06 0.51 0.36 -0.43 0.01 1.00

* Sample size=353
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Table 3. Eigen value and communality percent-

age.

Factor  Eigen value Percent Var. Cum. Percent
1 2.73381 52.0 52.0
2 1.366755 26.0 78.0
3 87996 18.6 96.6
4 13177 2.5 99.1
5 04619 9 100.0
6 -.07255 .0 100.0
7 —-.10855 .0 100.0
8 -.20086 .0 100.0
9 ~-.21892 .0 100.0

Table 4. Factor matrix.

Variable Factor 1 Factor 2
SO, 0.88686 -0.07811
TSP 0.66530 -0.19049
CO 0.78185 -0.06417
NO, 0.17185 0.06229
0,4 -0.47336 -0.49669
TEMPERATURE —0.55722 0.40203
HUMIDITY -0.12622 0.74850
WIND SPEED{(m/s) -0.39366 -0.29368
RADIATION -0.39638 -0.51218

Table 5. Varimax rotated {actor matrix.

Variable Factor 1 Factor 2
S0, 0.80440 -0.38154
TSP 0.67020 —0.17247
CO 0.70620 —0.34041
NO, 0.11980 -0.14254
Oy -0.15683 0.66796
TEMPERATURE -0.68406 -0.06468
HUMIDITY -0.48772 -0.58165
WIND SPEED(m/s) -0.19086 0.45254
RADIATION -0.08260 0.64236
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Table 6. Air pollution concentration and meteorology data for temperature class.

Temp. SO.(ppb) CO(0.1ppm) O,(ppb) HUM.(%) W. S(m/s) RAD(IM)
21C~30TC 17.42 30.81 8.23 79.30 2.05 10.63
11C~20C 46.07 41.98 9.27 70.00 2.34 10.00

1'c~10C 56.02 47.16 6.00 69.43 2.72 7.16
<30C 71.21 59.51 7.61 60.15 241 5.67
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Fig. 8. Multiplicative model with wind speed and
observed concentration of SO..
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Fig. 9. Multiplicative model with wind speed and
observed concentration of CO.
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