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Air pollution is a global health emergency*

* Says WHO

4.9 million 
early deaths, 
each year



Air pollution is a global health emergency



Health impacts in the UK (annual)

Estimates of annual deaths attributable to air pollution in the UK

• 29,000 (COMEAP, 2011) (PM2.5)

• 40,000 (RcP 2016) (PM2.5 and NO2)

• 55,000 (EEA, 2017) (PM2.5, NO2 and O3)

• 28,000 – 36,000 (COMEAP, 2018) (PM2.5 and NO2)

• 64,000 – Lelievel et al 2019 using new global air pollution impact 

analysis

• 99,000 from global estimates Vohri et al 2021



Has it ever been this bad?

PM2.5 annual mean 
across Indian cities

190 µg m-3 

(WHO)



Normally the story starts in Medieval London

In 1661 the writer, gardener and diarist John Evelyn 
wrote a letter and essay to the King Charles II and 
parliament

“Indeed, this smoke is so heavy with soot that it falls 
upon the city where it disperses and spreads, making 
London look like Troy after the Greeks sacked it.”

Reports French vines being killed by smoke from England



It is hard to know what this looked like, let 

alone what past concentrations were..

Claude Monet. London. The 

Waterloo Bridge. 1903. Oil 

on canvas. The Carnegi

Institute, Museum of Art, 

Pittsburgh, USA. 
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Used electrical properties of the atmosphere as a surrogate from Whipple (1929).

Also some measurements are available from John Read, 10 Parkside, Knightsbridge from 1789 – 1791 showing two daily 
peaks between 100 – 200 ug m-3 – Harrison (2009)

~150 ug m-3 annual mean would have been in the top 10 for PM2.5 but less than our cyclist in India!

London in the 1860’s



The world’s first air quality network – started in the UK in 1912

The world’s first national air pollution measurement network 

was started in the UK in 1912.

A voluntary group of local authorities and smoke abatement 

societies (NGOs), later supported by industry and government. 

Aimed to make systematic measurements that were 

“comparable from place to place, month to month, season to 

season and for different places over the same time period”

Huge thanks to Alison Loader & Ricardo for their kind 

donation to the King’s library and to the late Martin Williams 

for support.



Spanning the century 

PM2.5 annual mean 
across Indian cities

190 µg m-3 

(WHO)



London implemented 

the 1956 Clean Air Act 

ahead of rest of the 

UK allowing us to 

examine policy 

impacts on health and 

environment.

Spanning the century 



The worst air pollution ever?

Other types of polluting diesel vehicles are available

Probably not…

Millions of Indians are 
living with PM2.5 nearly 20 
times WHO Guidelines.

We know what their future 
may be without robust 
actions.

And there’s ozone and 
other pollutants too…..



How are we doing? - NO2



How are we doing? – PM2.5



Part 2 – The future?



Stephen Holgate, MRC Clinical Professor, 
Clinical and Experimental Sciences, Faculty of Medicine, University of Southampton.
➢ Respiratory medicine, clinical science and environmental health 

Jenny Baverstock, Senior Research Fellow,
Faculty of Environmental and Life Sciences, University of Southampton.
➢ Interdisciplinary research, research networks facilitator and delivery manager.

Gary Fuller, Senior Lecturer in Air Quality Measurement, School of Public Health, Imperial College
➢ Air pollution measurement, sources, local and national government links.

www.ukcleanair.org/



Measurement focuses on determining legal limits



Health effects found to the lowest levels measured and well below current EU Limits 25 µg m-3, 

US limits of 12 µg m-3 and WHO Guidelines of 10 µg m-3 

Health evidence does not support a threshold



Perils of focusing on limit values?

Allowing pollution up to the limits



WHO Guideline for PM2.5 in UK law?

It’s great but it only benefits 2/3 of England and south Wales.

Should we follow the 

Canadian approach of:

“continuous 

improvement” 

“keeping clean areas 

clean”?



Despite policies, air 

pollution next to 

roads in London and 

Paris has not 

improved in 

consistent way.



2 0 0 3  C O N G E S T I O N  C H A R G I N G  S C H E M E  

2 0 0 8  L O N D O N  L O W  E M I S S I O N  Z O N E

2 0 1 9  L O N D O N  U LT R A L O W  E M I S S I O N  Z O N E



“Within London’s LEZ, a smaller lung volume in children was associated with 
higher annual air pollutant exposures.”

(With all credit to Jim Gauderman et al for pioneering this type of study) 



Reducing sources 

(looking beyond traffic and industry)

Shutterstock,  Saffron Autos, Guardian and SIA



Reducing sources 

(looking beyond traffic and industry)

Shutterstock,  Saffron Autos, Guardian and SIA



Mirco-plastics are being found in our 

air too.



Mirco-plastics – traffic is a big factor
Between 5 & 10% or maybe as much as 28% of micro plastics entering our 
oceans comes from tyre wear. A further study suggests that grinding of litter 
by traffic is an important source too



Mirco-plastics – waste burning

Burning plastic waste (esp. in developing countries) is adding to air pollution 
too. Half of Dehli’s smogs are thought to be due to plastic burning.

Soot from open waste burning has a global warming impact equivalent to 
between 2% and 10% of the global emissions of carbon dioxide.



Nano / ultrafine particles

It may not be the mass of particles that matter but the number



Nano / ultrafine particles – airports are a 

massive source of exposure for millions of 

people
Ultrafine particles from airports have been detected at 10-20 km away in major 
European cities



https://www.theguardian.com/cities/2018/nov/13/what-would-a-smog-free-city-look-like-air-pollution



And the way that we travel at work & home:

Car journeys in England & Wales 

(DfT2016)

60 %  are less than 5 miles

23 % are less than 2 miles



260,000 UK workers studied for five years

Cyclists commuters  were living longer….

Walking commuters had less heart disease…

Compared to car commuters
Celis-Morales et al 2017



benefit to risk ratio = 70:1 !
Rojas-Rueda et al 2011  BCN photo Iabn Martinez, Santander bikes, 



Let’s think about deliveries

TfL, 2014

One solution is to consolidate your orders for supplies





In 1661 the john Evelyn 

observed - air pollution 

is an issue of urban 

design

We need to solve the problem at 

source -

not like this…..!



15 minute neighbourhoods



Un-building roads - Cheonggyecheon River project and Utrect’s restored canal



Tackling air quality and climate change together



Tackling air quality and climate change together



Future towns?
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Great Ormond Street Hospital turns the road outside 

from a problem to an asset – pure inspiration!

https://vimeo.com/348195177

https://vimeo.com/348195177

