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We are still in the pandemic….



Air Quality in Lockdown



Media reports April 2020 (during air pollution episode)



Methods

• Time period: 30th March to 3rd May 2020 (weeks 14-18); the period of the 

most stringent travel restrictions

• Daily NO2, O3 and PM2.5 from AURN compared with measurements over the 

same period during 2017-19

• Business-as-usual (BAU) modelling used to predict concentrations for 2020 -

contributions of normal anthropogenic activities were estimated under the 

observed meteorological conditions 

• Data on road traffic levels were obtained from WebTRISr software (Highways 

England)



Results

• During the lockdown study period there was a 69% reduction in traffic 

overall (74% reduction in light and 35% in heavy vehicles); with similar levels 

across regions.

• Measurements from 129 monitoring stations identified mean reductions in 

NO2 of 38.3% (-8.8 µg/m3) and PM2.5 of 16.5% (-2.2 µg/m3).

• O3 concentrations increased by 7.6% (+4.8 µg/m3) on average with the 

largest increases at roadside sites due to reductions in local emissions of NO.

• BAU models predicted that NO2 and O3 would have been similar to 2017-

2019, but PM2.5 “episodes” (periods of elevated concentrations lasting several 

days) would have been more prominent than usual without lockdown.



London Tedding Bushy Park (Urban Background) PM2.5



Manchester (Urban Background) NO2



Discussion

• Reduction in road traffic and road traffic combustion emissions will help improve 

air quality – but transport is not the only factor to consider

• Sustained improvements in air quality requires action across various sectors, including 

working with international and European initiatives on long-range transport air pollutants;

• Routine VOC monitoring would help in monitoring and predicting changes in O3

in relation to emission controls

Air Quality Expert Group (AQEG), 2020. Estimation of changes in air pollution emissions, concentrations, and exposure during the

COVID-19 outbreak in the UK. Department for Environment Food & Rural Affairs, London, UK. 

https://uk-air.defra.gov.uk/library/reports.php?report_id=1005

Further information:





Lockdown – a glimpse of a low-carbon future?

The Conversation, 15th April 

2020

https://theconversation.com/cor

onavirus-lockdowns-effect-on-

air-pollution-provides-rare-

glimpse-of-low-carbon-future-

134685

“If there is something positive to 

take from this terrible crisis, it 

could be that it’s offered a taste 

of the air we might breathe in a 

low-carbon future” – Prof. Paul 

Monks, CSA, Dept BEIS

https://theconversation.com/coronavirus-lockdowns-effect-on-air-pollution-provides-rare-glimpse-of-low-carbon-future-134685


Lockdown – a glimpse of a low-carbon future?



Air pollution and COVID-19



COVID-19 lockdowns – European Space Agency monitoring

• Video of NO2 level falls in China and Italy

• Video of NO2 level falls in China 

December-March 2020

• Video of NO2 level falls in Italy 

December-March 2020



Air pollution and COVID-19 in the media

• “I would still treat this as a 

hypothesis – a reasonable 

one, but still a hypothesis” –
Prof. Anna Hansell in Washington Post 

March 15th 2020 (see left)

• “That is a really difficult 
question to answer at the 
moment, I suspect it is in 
line with our general 
observations of air 
pollution.”                       
Prof. Anna Hansell in the Guardian 
May 4th 2020 (see right) & podcast 
https://www.theguardian.com/scienc
e/audio/2020/apr/28/covid-19-what-
role-might-air-pollution-play-podcast
28th April

https://www.theguardian.com/science/audio/2020/apr/28/covid-19-what-role-might-air-pollution-play-podcast


Air pollution – Ogen, Sci Tot Env 2020 (reported 20 April)

• Almost 80% of COVID-19 deaths across four 

countries were in the most polluted regions

• “long-term exposure to this pollutant may be one 

of the most important contributors to fatality 

caused by the COVID-19 virus in these regions 

and maybe across the whole world.”



Correlation vs. causation

https://xkcd.com/552/

https://xkcd.com/552


Long-term air pollution and COVID-19 mortality: area level study 





Diseases/conditions/biomarkers affected by outdoor air pollution. 

George D. Thurston et al. Eur Respir J 2017;49:1600419

©2017 by European Respiratory Society



How might air quality impact on COVID-19?

Long-term exposure

• Increases risk of chronic cardio-metabolic and respiratory disease. Those with pre-existing 

disease are known to be at higher risk of severe COVID-19.  

Short-term exposure

• Infections?

– Virus carriage on particulates?

– General mechanisms e.g. lung inflammation?

– Specific mechanisms e.g. up-regulation of receptors the SARS-CoV-2 virus binds to in the 

lungs?

• Severity of infections

– General mechanisms also via long-term exposure – inflammation and reduced immunity

– Specific mechanisms e.g. via infectivity and higher infecting dose?



Most recent review of air pollution and COVID-19 – 6 Sept 2021

• Long-term exposure to air pollution pre-pandemic 

increases the risk of hospitalisation in people already 

infected with COVID-19 

• Studies are unclear if air pollution increases the risk of 

infection with COVID-19

• Mechanistic (lab) studies show air pollution causes 

changes to lung receptors that might increase risk of 

infection if in contact with the virus. 

• Particulate matter does not appear to play any important 

part in transporting COVID-19 in the environment

• The evidence for a link between short term exposure to 

pollution and COVID-19 is unclear and difficult to 

evaluate on the available evidence

• https://www.imperial.ac.uk/media/imperial-college/medicine/sph/environmental-

research-group/ReportfinalAPCOVID19_v10.pdf

https://www.imperial.ac.uk/media/imperial-college/medicine/sph/environmental-research-group/ReportfinalAPCOVID19_v10.pdf


Long-term air pollution and COVID-19 cohort study – Kogevinas

et al Environmental Health Perspectives 17 Nov 2021



Epidemiology & Public Health



We are still in the pandemic….



COVID-19 lockdowns – European Space Agency monitoring

• Video of NO2 level falls in China and Italy

• Video of NO2 level falls in China
• Video of NO2 level falls in Italy



Weekly COVID-19 deaths total….



The invisible killer….

https://breathelife2030.org/



Public Health Messaging

Government briefing on Thursday 14 May 
2020  led by transport secretary Grant Shapps



Public Health Messaging

'6 steps to breathing better air' 

B e aware of the air quality 

where you live

R eplace old gas appliances in 

your home

E nsure you have an energy 

efficient home

A lter how you travel. Take the 

active travel option: bus, train, 

walking and cycling

T alk to your MP

H arness technology to stay 

informed and monitor air 

pollution effectively



Conclusions



Public Health Lessons from the pandemic – reducing 

vulnerability & increasing resilience

• Lockdowns provide some insight into how air pollution might change with 

changes in transport

• Good science takes time

• Air pollution 

• Keep ‘the invisible killer’ visible

• Public health messaging is important

• Public health is political!


