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Abstract 

In current day’s air pollution in conurbations leads to serious economic, social and health issues. 

Increasing air pollution becomes a serious environmental issue attracting more and more 

attention all around the world. The present study tries to implement univariate time series 

ARIMA model to estimate the major air pollutants (PM2.5, PM10, NO2, NOX, CO, O3, and SO2) 

over the Talcher coal field site of Odisha, India. The non-seasonal linear ARIMA models that 

defined by parameters as ARIMA (p, d, q). The p and q parameters were identified based on the 

significant spikes in the plots of partial autocorrelation function (PACF) and autocorrelation 

function (ACF) of the different time series. The ARIMA model building consists of three stages, 

viz. identification, estimation and diagnostic checking. After rigorous skill assessment and out of 

more than in 25 combinations of ARIMA models, all the ACFs and PACFs of the residuals for 

the fitted ARIMA (3, 1, 3) from lag 1 to lag 20 are within the significance limits. Then, from the 

ACF and PACF it can be concluded that there are no non-zero autocorrelations in the errors (or 

standard residuals) at between the lag 1 and 20 in the fitted ARIMA (3, 1, 3) model. Different 

combinations of experimental results demonstrate on the basis of different statistical analysis like 

Pearson’s coefficient (R) and root mean square error (RMSE) for the air pollutants estimation. 

Overall better correlations above R = 0.90 were found between observed and estimated aerosols 

and air pollutants using ARIMA model. The air pollutants estimation results using ARIMA 

model showed reasonably good agreement with the actual datasets. The outcomes demonstrate 

that the proposed time series model has promising accuracy for estimating air quality. 
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