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The methodology considers an integrated approach that exploits two different types of
information:
 air quality monitoring data
 high spatial resolution concentration fields produced by means of a chemical transport

model (CTM)
Concentration fields and air quality monitoring data have been integrated using different
data fusion techniques

The most critical air quality indicators have been considered in the assessment:
 PM10 annual mean concentration values
 PM2.5 annual mean concentration values
 NO2 annual mean concentration values
 percentile 90.4 of PM10 daily mean concentration values corresponding to the 

36th  highest daily mean of the year
 percentile 93.1 of O3 maximum daily 8-hour average concentration values  

corresponding to the 26th highest daily maximum of the running 8-h mean of the 
year

Assessment methodology



Criteria used to select  
stations for data fusion  
procedures:
 only background 

 stations
 data capture  

percentage not 
less  than 75%

Air quality monitoring data

prepAIR monitoring stations



CTM & data fusion modelling 
systems



Data fusion validation

Satisfying performances for data 
fusion  methodologies for almost all 
air quality  indicators.

Good agreement between observed  
and simulated data for all the data  
fusion systems for almost all air 
quality  indicators.

Data fusion simulations are validated by means 
 of a cross-validation study.



PM10 annual mean

No model estimates  
annual average  
concentration above  
current EU limit of 40  
μg/m3, as also 
confirmed  by the 
monitoring data

The areas with the  
highest concentrations  
are located between 
the  Lombardia and 
Veneto  plains and 
around the  
metropolitan areas.



percentile 90.4 of 
PM10

All the models and  
monitoring data  
show PM10  
concentrations above 
 the EU daily limit - 
50  μg/m3 - across 
the  whole flat area 
of the  Po Valley and 
around  main 
metropolitan  areas.



PM2.5 annual mean
All the models show 
 average annual  
concentration below 
 the EU limit of 25  
μg/m3 (stage I).

Considering the EU  
limit of 20 μg/m3  

(stage II) the  
nonattainment area  
extends across the  
significant part of  
Lombardia and  
minority part of  
Veneto and 
Piemonte.

The same scenario 
is  described by  
monitoring data



NO2 annual mean

There are no  
nonattainment areas for 
 the annual mean of 
NO2;  the monitoring 
data  record 
exceedances only  in a 
few traffic stations  
located in the  
Lombardia, Piemonte  
and Emilia-Romagna  
regions.

All the models identify  
the main urban  
agglomerations as 
areas  with the highest 
values.



percentile 93.1 of 
O3

All the models estimate 
 concentration above 
the  120 μg/m3 

threshold,  implying an 
exceedance  of the 
target value in  almost 
the entire Po  Valley, as 
also confirmed  by the 
monitoring data.



Population exposure 
(1/3)

According to all models, in year 2021 no  
citizens were exposed to values above the  
threshold for the PM10 annual average Up to fifteen millions of citizens were  

exposed to more than 35 daily PM10  
exceedances in 2021

The population exposed to different air quality indicator values was estimated  
assuming that each inhabitant is exposed to the concentration that was estimated in 
 the model cell in which it resides.



Population exposure 
(2/3)

The models agree in estimating that about  
five/six millions of citizens were exposed to  
average PM2.5 annual values above 20 μg/m3 
 (EU Limit stage II). Only one model estimates that there were

citizens (about 700000) exposed to values  
above the threshold for the NO2 annual. The  
other three models remain under the limits  
across their domain



Population exposure 
(3/3)

Almost 25 million of citizens 
were  exposed in 2021 to ozone  
concentration levels higher than  
target values for health 
protection  set by EU legislation



Conclusions

This second Air Quality Assessment report provides a synthetic view on the status of air  
quality in Po Valley and Slovenia for year 2021. The assessment was carried out with a  
state-of-art approach that uses data fusion techniques to integrate information coming  
from air quality monitoring networks and CTM modelling systems

Even if the four CTM systems used have different setup (CTM, model resolution, 
boundary  condition, meteorological driver and data fusion technique), the outputs are 
similar to  each other showing the reliability of the assessment.

Almost everywhere the PM10,NO2 and PM2.5 annual EU limits are respected.
However a large percentage of the population living in the flat area of the Po Valley is  
exposed to values above the EU daily limit value for daily PM10 concentrations and most 
of  the population lives in areas where the ozone concentrations are above the target 
value.
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