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Abstract
Background and Purpose: This study aims to forecast PMas
concentrations using four non-linear Machine Learning (ML) models.
Materials and Methods: The ML techniques employed include Light
Gradient Boosting Machine (LGBM), Extreme Gradient Boosting
Regressor (XGBR), Random Forest (RF), and Gradient Boosting
Regressor (GBR). Meteorological and pollutant data were collected to
predict the Air Quality Index (AQI) in Mashhad, Khorasan Razavi
Province, Iran, for the period from 2016 to 2022.
Results: The ML models performed exceptionally well in predicting
PM2s concentrations, with approximately 95% of their predictions
falling within a factor of the observed values. Additionally, the
predicted PM_ s concentrations were compared with observed values to
assess prediction accuracy. Among the four ML models, GBR
demonstrated the best performance, achieving high accuracy metrics,
including a coefficient of determination (R?) of 0.9802, a mean absolute
error (MAE) of 0.54, a mean squared error (MSE) of 5.33, a root mean
squared error (RMSE) of 2.31, and a mean absolute percentage error
(MAPE) of 1.9%.
Conclusion: This study proposes a high-accuracy PMys prediction
method using ML, which can be beneficial for global air quality
monitoring and improving acute exposure assessments in
epidemiological research.
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3 Gradient Boosting Regressor (GBR)
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