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Modelling the effect of Traffic and Meteorology on Air Pollution with Finite Mixtures of M-quantile Regression Models
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Abstract Between 2012 and 2015, the PMetro project collected space-time meteorological, aerosol and gas measurements by using dedicated instruments integrated on one of the cabins of the Minimetro, a public conveyance of the town of Perugia. PMetro data allow us to investigate real time tropospheric dynamics in urban contexts. In this work, the effect of vehicular traffic and meteorological measurements on the distribution of particulate matter (PM) has been studied by fitting a Finite Mixture of M-quantile regression models. The proposed methodology accounts for heterogeneity in the data using random effects with a discrete distribution estimated directly from the data; this is useful to handle departures from normality of the distribution of the random effects. In addition, it allows to investigate the relationship between air pollutants and the covariates at different M-quantiles of the conditional distribution of PM. The results show that radon concentration and vehicular traffic have the largest effect on the distribution of PM. In particular, the parameter estimate for radon concentration is always positive and increases along the M-quantiles, while the effect of vehicular traffic is the same both for lower and higher PM concentrations. These results can also be used to provide guidelines for policy makers.
Abstract in italiano. Fra il 2012 ed il 2015, il progetto PMetro ha raccolto dati meteo e sulla concentrazione di particolato atmosferico e gas usando strumentazione appositamente installata su una delle cabine del Minimetro, una linea di trasporto urbana su rotaia della città di Perugia. In questo lavoro usiamo modelli M-quantile a mistura finita per studiare l’effetto del traffico e delle variabili meteo sulla distribuzione del particolato atmosferico. I risultati principali mostrano che la concentrazione di radon ed il traffico sono le variabili che incidono maggiormente, con andamenti, tuttavia, diversi per diversi valori degli M-quantili.
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