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Lock-down effect on AQ, Spring 2020

EEA Viewer: AQ & COVID
AQ in Europe report 2020
• Satellite observations (NO2)
• Lockdown impact on NO2

and PM10 concentrations: 
 in situ monitoring data
 statistical modelling
 chemical transport 

modelling



EEA viewer: Air quality and COVID-19

https://www.eea.europa.eu/themes/air/air-quality-and-covid19

For NO2, PM10, PM2.5
measured air quality 
data from 31 
countries 
week/month average
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Based on reported UTD data for 2020 and validated data for previous years. the information is presented at city level and that now also 2021 data are included.

https://www.eea.europa.eu/themes/air/air-quality-and-covid19


Madrid (ES): NO2, viewer
Madrid: NO2

Real reduction: 30 µg/m3

Expected reduction: 14 µg/m3





Statistical model (GAM) for prediction of 
concentrations at measuring stations in Europe

considering meteorology

• Nonlinear regression model 
• Uses custom smooth functions of a set of 

meteorological covariates to predict 
concentrations at the measuring stations

• Uses covariates for the day of the week; day 
in season and long-term trend

• Meteorological data is based on ECMWF 
model data 

• Training data for Feb-Apr 2015 - 2019 -> 
predict "business-as-usual" concentrations of 
NO2, PM10, PM2.5, O3 in Feb-Apr 2020



NO2 at traffic stations in Italy

Training data is used for Feb-Apr 2015-2019

2019 2020
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variability over time: meteo



NO2 change in selected cities
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The darker the color, the greater the reduction
Considerable variability in reductions within the cities




PM2.5 change in selected cities



Changes in NO2 conc. (%) due to lockdown, April 2020

https://www.eea.europa.eu/publications/air-quality-in-europe-2020-report
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background maps are based on CAMS modelling (several CAMS operational models). 
Covid/lockdown impacts on QA: insist about uncertainties and relevance to mobilise a range of approaches to draw robust conclusions (in situ or satellite observations, statistical or deterministic modelling). 



Change in NO2 concentrations (%)

https://www.eea.europa.eu/publications/air-quality-in-europe-2020-report



Changes in PM10 conc. (%) due to lockdown, April 2020

https://www.eea.europa.eu/publications/air-quality-in-europe-2020-report
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Change from +25% to -40%
not explained by meteorology, seasonal variation or annual trends
but can be influenced by long-transported contribution, incl. natural sources
Greater uncertainty about what is due to the lockdown



Change in PM10 concentrations (%)

https://www.eea.europa.eu/publications/air-quality-in-europe-2020-report



Summary
 The variability of meteorology must be taken into account in order to 

analyse reductions in concentrations due to lockdown

 All methods have uncertainties so we need a range of approaches to 
draw robust conclusions

 NO2 concentrations have been greatly reduced due to reduced traffic 
during lockdown everywhere in Europe

 The variations are large between countries, cities and stations

 Particulate matter has not been reduced to the same extent as NO2
during lockdown and has increased at some stations

 It is more difficult to quantify the causes of the changes in PM 
(multiple sources, chemical formation, long range transport)

 The analyses continue in 2021 for the full picture of 2020



Thank you!

cristina.guerreiro@nilu.no

https://www.mdpi.com/2073-4433/12/2/131
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