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enforcements to protect citizens due to the excess of Nitrogen Dioxide (NO2) and Particulate Matter (PM) in 18 
of 28 countries (EU, 2018). Despite the application of enduring policies aiming to reduce direct pollutant 
emissions, concerns for European ambient air pollution persist (EEA, 2018). A main factor determining these 
critical pollution levels is the high population density, which implies high pollutant emission per surface area. 
Another key feature is instead related to peculiar meteo-climatic conditions, that can induce the stagnation of 
pollutant at the regional and/or at the local scale. The extensive literature on the influence of meteorology on air 
quality focuses on the observation of circulation patterns, precipitation, solar radiation and surface air 
temperature, pressure and humidity (Kalabokas et al., 2008; Pearce et al., 2011a; Wang et al., 2017; Wise and 
Comrie, 2005). Indeed, the concentration of air pollutants (NO2, PM and O3) follow seasonal variations due to 
i) the role of photochemistry in the formation of secondary pollution and ii) the ventilation conditions governing 
the long-range or regional transport of pollutants (Otero et al., 2016; Pearce et al., 2011b; Zhang et al., 2012). 
Particularly adverse conditions are actually present  in the Po valley, in Northern Italy (Bigi and Ghermandi, 
2014; Diémoz et al., 2019b). 

 

 

Fig. 1. NO2 EU concentration from ESA Copernicus Sentinel-5P (ref period 04-2018 to 03-2019) 

This megacity region is burdened by intense and diffuse wintertime daily and annual NO2 and PM10 
concentrations due to different factors. Primary emissions, which are common in the most densely urbanised 
territories, are coupled with the formation of secondary pollutants favoured by the high persistence in air of 
gaseous precursors and urban ventilation (Buccolieri et al., 2015). This is the result of the combination of 
atmospheric stability, precipitation regimes and the particular ventilation forced by the proximity of the Alps. 
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Fig. 3. Lyon (top) and Torino (bottom) case study domains 
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Tab. 1. Mean normalised road traffic emission per length [g*h-1*m-1] for the two case studies 

 NOX NO2 NO PM10 PM2.5 

 [g/(m*h)] [g/(m*h)] [g/(m*h)] [g/(m*h)] [g/(m*h)] 

Torino 0.2118 0.0532 0.1586 0.0319 0.0172 

Lyon 0.1856 0.0586 0.1270 0.0226 0.0163 

 

Fig. 6. NO2 normalised traffic emissions by surface in Torino (left) and Lyon (right) 

 

Fig. 7. PM10 normalised traffic emissions by surface in Torino (left) and Lyon (right) 






























