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Abstract

Simple correlation analysis, factor analysis, and multi-varite analysis have been performed
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 pollutants emission trend based upon heating fuel usage.

Ozone has a good correlation with solar radiation and relative humidity to have a closed
relation with O; 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.
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SO; and CO levels 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. concentration in the condi-

tion that the temperature fall below zero is explained by multiplicative model with wind

speed, only one variable.

I.A4 2

ZA M YR PHEAHY] FTEEEE
el 25 oPEA wEdd F U
A} zAR g, F4, 8 T 124
agln A¥A B4 Fo o v B33e
%4e verd & Ut

frledssy 2948 42 g7
Folxe a4, 3leta g 2 o7
o AL Fe EE AHIAA Ate]dlM &
e A 9 FEAHL BAd A
o]Fojd & lth

oldd WrledEs Wi AL =
2 Qe 7R 82 SolA HAAE A
951 Y dFE %ol FE 84E VY
aAzxtz ¢#A A (Fukuoko, 1973 @ WA
5, 1985).

1952 VA 4000 F o} At
b dAYE 280 AMHE FY A&E
2R & F4S ¥ Aoz delA 3
o oj(Wilkins, ET, 1954), =3 1930 d 4]
&8 B2AFAMY diried AtdedMe
A BT FAE F gov I
ge 7AzHe i F8F Ansdd
Reg S A, 1990).

saldatl e AL 5(1986)°1 AEA
ge) 574 @ AHE LEFTS ¥
QdEA ¥ sAsAsd BAE FIA B

M Edtod A3 vl e olHY T
(1990)°] MEAH ALH o Fyrt2e 1
FE BN FE9 7138 4E Atolo A
BBAE 23 v 9l o]HA F(1990)°]
g BFEAYE ez ey I
Az B AAE uF U

a8y ojgY dAFe FE ¢Y a7l
GEAF NFAAE Alo]Y BHEAHE AT
% Aog o riA WrILEEAFH N
AE Atole] BAA TFZRE B3 oA
< FHATE Ao B AFE b7
2 &g AR et

B d7Me Mg FAA HAAst
AN BEE ANE MEESFTLAAAM
A-s Ye FIEXNHE Yo ol
7FA(S0y), ¥AIEA(CO), F--F+FZ(TSP),
QE0)E FAoE FEEX 2 ZAAWs
EAE gotRm, Ve, Augs, T ¥
, QAR B 71 AIAE Y #EA T2
FHetn £A45357] AT TIEE 24
ta A} AT

M~

(T

¢

1. 4728 9 43y

1. AFR=Z

E A7E 98 A8 ¥ EFXE= Table
19] UERd uisl Zo] tiV]edEE AME
FIAEANAME F7F AT 5-1, 9FTH)



KOREAN JOURNAL SANITAT. Vol7, No.2(1992) 143

Table 1. Data of air pollution and meteorclogy.

Period Pollutants Meteorology factors
1990. 1. 1. SO Temperature
~12. 31. TSP Relative humidity
CcO Wind speed
Os Wind direction
Horizontal radiation
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Fig. 2 Diurnal variation of SO, CO, O; concentration in Kwanghwamun
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Table 2. Correlation coefficient between air pollution and meteorology

S0, TSP CoO NO; 03 TEMP. HUM. w.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
0, —0.37 -0.15 —0.33 —0.12 1.00
TEMP, —0.51 —0.36 —041 0.10 0.11 1.00
HUM. —-0.19 —0.18 —0.13 0.02 -027 041 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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Fig. 4 Orriginally daily SOx(ppb) and temperaturte(C) sieres
1990. 1. 1.~1990. 12. 31.(353 days)
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Table 3. Eigen value and comunality percentage
Factor Eigenvalue PercentVar CumPercent

1 2.73381 520 52.0

2 1.36755 26.0 78.0

3 .97996 18.6 96.6

4 13177 25 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
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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. 0.17547 0.06229
(6 —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 factor matrix

Variable Factor 1 Factor 2
SO 0.80440 —0.38154
TSP 0.67020 —0.17247
(60) 0.70677 —0.34041
NO. 0.11980 —0.14254
0O, —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. SOx(ppb) CO(0.1ppm) Os(ppm) HUM.(%) W.S(m/s) RADMJ)
21730 1742 30.81 823 79.30 2.05 10.63
11~20T 46.07 41.98 9.27 70.00 2.34 10.00
1~10C 56.02 47.16 6.00 69.43 2.72 7.16
< 0C 7121 59.51 7.61 60.15 241 5.67
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Fig. 8 Multiplicative mode] with wind speed and
observed concentration of SO,
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