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Forecasting of PM,, Concentration

Using Linear Stochastic Model
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Abstract

This study was carried out to analyze temporal characteristics of PM,, measured at an official monitor-
ing station neighboring traffic intersection in Sinsa-Dong, Seoul from Oct. 10, 1999 to Jan. 29, 2000 and to
construct Auto Regressive Moving Average eXogenous Model. Meteorological variables were used to
improve forecasting accuracy. The results were as followed.

I Time series of PM,, had the auto correlated structure including order less than 6 of auto regressive
function and smaller order of moving average function.

2. The lag time between PM,, and wind speed or relative humidity was 5 or 2 hour, thus it was estimat-
ed that wind speed and relative humidity would be good preceding indices.

3. It was possible to forecast hourly concentrations of PM,, within 0.2 percent error in the case of | step
ahead forecasting.

4. When wind speed was considered as input variable, forecasting accuracy was improved, but relative

humidity didn’ t affect improvement of forecasting.
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Fig. 1. Time series of PM,, from Oct. 10,1999 to Jan. 29,2000
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Fig. 3. Average houtly variation of PM,, concentrations
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Fig. 2. Autocorrelation & Partial Autocorrelation



Table 1. Model Descriptions

Model Name Model description Estimated Parameters for 1 step ahead forecasting
P Univariate 2,=-0.9376, as= 0.0420, a;=-0.0435
Model [
ARMA(3,1) Model ¢;=-0.3465
o a,=-0.9958, a,= 0.0876, a;=-0.0152
W-P Multivariate
Model 1 b=-0.0136. 1b,=-0.0324,  b:=-0.0199
ARMAX(3,3,1) Model
¢1=-0.449%4
o a;=-0.8705, a,= 0.0028, a;=-0.0589
H-P Multivariate
Model I ~ b;=0.0954,  b,=0.0012, bs=-0.0936,  b;=0.0469, b;=-0.0273
ARMAX(3,5,1) Model 0.2937
¢;=-0.2937

a;=-1.0483, a,= 0.1127, az= 0.0012

W&H-P Multivariate b;=-0.0291, by= 0.0029, by=-0.0223

ARMAX(3,3,5,1) Model b 1=0.1070, b ,=-0.1600, b 3=0.0863, b ,=-0.0092, b 5=-0.0266
¢1=-0.4889

*Tndex : P = PM;,, W = Wind Speed, H = Relative Humidity
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