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Lockdown: a great involuntary experiment .
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Project PULVIRUS 
What we try to understand:

• the controversial link between air pollution and the spread of the 
pandemic;

• the physical-chemical-biological interactions between fine particles and 
viruses;

• the effects of the "lockdown" on air pollution and greenhouse gases.



Reduction of emissions

compared to:

• first quarter 2019 about

24%

• first semester 2019 about

13%

The percentage of reduction

7.5% is estimated on

annual basis (2020).
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http://www.sinanet.isprambiente.it/
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European Air Quality 

information in 

support of the COVID-

19 crisis

https://atmosphere.copernicus.eu/e

uropean-air-quality-information-

support-covid-19-crisis



Spatial distribution of the percentage reductions of the PM10 annual average

concentrations over the Po Valley (LDmax, i.e. lockdown scenario)



 A background station is still influenced
by:

- sources
- sinks
- long range transport

 We need data analysis to define air 
mass trajectories.

Reduction of emissions and environmental concentrations of greenhouse

gases.

Extracting the direct effects of a reduction

in anthropogenic emissions means being

able to separate a contribution, however

small, within a significant natural

variability.

Evolution of the hourly concentration of 
atmospheric CO2 measured in Lampedusa.

• annual growth: 2.6 ppm / year,
• amplitude of the annual cycle: 10.5 ppm
• amplitude of the semi-annual cycle: 3.0 

ppm.
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Reduction of emissions and environmental

concentrations of greenhouse gases.

Mappa a falsi colori ottenuta il 16 Marzo 2020 
dallo strumento VIIRS sul satellite Suomi NPP 
della NASA Trajectories of the air masses

arriving over Lampedusa on march
21,2020. (HySplit model)

Evolution of the CO concentration in Lampedusa in the early months of
2020. The red box relates to March 2020 (fires emissions from Eastern
Europe)



Reduction of emissions and environmental concentrations of 

greenhouse gases.

Although there is clear evidence of decreasing atmospheric CO2 in cities1, no significant
change in background atmospheric concentration is expected.

1Clear evidence of reduction in urban CO2 emissions as a result of COVID-19 lockdown across Europe. https://www.icos-cp.eu/event/933
2 ICOS, Integrated Carbon Observation System

Atmospheric CO2
concentration at the ICOS2

tower near Gartow, Germany. 
The variability was reduced in 

the lockdown months (red
square).

https://www.icos-cp.eu/event/933


Reduction of emissions and 

environmental concentrations of 

greenhouse gases.
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https://sdgs.un.org/goals/goal13



Conclusions (1of 2)
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• The lockdown caused reductions in the concentrations of some 
atmospheric pollutants. 

• The preliminary analysis indicates that the concentrations of 
pollutants do not follow the same trends, as is inevitable for 
complex and non-linear phenomena. 

• The decrease in the concentrations of nitrogen dioxide (NO2) 
seems to affect more monitoring stations close to vehicular 
traffic and less those far from sources. 



Conclusions (2of 2)
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• The fluctuating trends in PM concentration depend on the role 
that meteorological variability and chemical reactions in the 
atmosphere play in its formation and dispersion.

• Although CO2 decreases locally, there is no evidence of 
substantial reductions in background stations.

• The inertia of the climate system is so strong that the decline in 
CO2 concentrations does not affect the warming trend.

• The efforts for decarbonization must be extended to the planet, 
continuous over time and of greater intensity.
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