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ABSTRACT

The stochastic variance and structures of time series data on air quality were examined by emp-
loying the techniques of autocorrelation function, variance spectrum, fourier series, ARIMA mod-
el. Among the air quality properties of atmosphere, SQO. is one of the most siginificant and widely
measured parameters. In the study, the air quality data were included hourly observations on SO
TSP and Qs The data were measured by automatic recording instrument installed in Kwa-
nghwamoon during February and March in 1991. The results of study were as follows ;

1. Hourly air quality series varied with the domiant 24 hour periodicity and the 12 hour periodic
variation was also observed.

2. The correlation coefficients between SO: and Oz 1s —0.4735.

3. In simulating or forecasting variation in SO: ARIMA models are on a useful tools. The multi-

plicative seasonal ARIMA (1, 1, 0) (0, 2, 1) model provided satisfactory results for hourly SO.
time series,
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Fig. 1. lterative approach to model building.
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Tabie 1. Statistical properties of hourly data

Items Unit Max. Min, Mean S. D. Skewness No, of data
SOz ppm 0.357 0.012 0.060 0.051 2.259 840
TSP ug/m® 499 13 88.8 67.75 2.198 840
O3 ppm 0.032 0.000 0.006 0.008 1.065 840
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Table 2. Correlation variables SOz, TSP, Oz with

S0, TSP, O3
[tems SO, TSP Os
SO: 1.0000* 0.5282* —0.4735*
TSP 1.0000* —-0.1719*
Os 1.0000*

*F &K P<0.001
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Table 3. Period of hourly air quality and spectral density explained variance

Items Period Vari- Spectral Fourier  Coefficant Ci =g Explained
(Hr) ance density Uk Aj Bj variance %
24 0.003 (.813 -0.003 0.03 0.03 —1.47 15
SO: 12 0.003 0.06 —=0.01 —0.015 0.018 0.983 5.4
8 0.003 0.015 0.008 —0.002 0.008 —0.245 1.1
24 4,590 227,991 —-31.9 2.6 34.3 —0.376 12.8
TSP 12 4,590 64,870 11.0 —14.6 18.3 -0.925 3.6
8 4,590 16,168 -{).886 8.39 8.44 - 1.466 0.8
* 21 Z( Amplitude)
** 9] A+ 2} (Phase angular)
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Fig. 2. Autocorrelation coefficients for hourly SOz.
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Table 4. Parameter estimation of ARIMA (p, d, q) (P, D, Q)s model

Parameters Vari- Vari— AIC Log
Parameters ance ance likeli —Q* X0
é @2 D, 01 61 reduct ion hood
(1,1,0)
0.378 - - 093% - 0.0009 70 3339 1672 2315 25.8
(0,2, 1)
(1,1,0)
0.298 - - 0.979 - 0.0004 86.7 4062 2035 24.67  33.47
0,1, 1)
(2,1, .
0.451 —0.188 — 093 - 0.0009 70 3363 1685 32.80  35.20
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Fig. 3. Observed SO: and forcasted SO: using ARIMA( 1, 1, 0) (0, 2, 1)z.
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