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Normally the story starts in medieval London, 1661

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

“in the city’s weekly Bills of 
Mortality . . . almost half of the 
people who die in London do so 
from disorders of the throat or 
lungs. The inhabitants are never 
free from coughs or …the 
spitting up of abscesses and 
corrupt matter.”



But smoke was thought to be good for us!

Evelyn said that he risked ‘the rejection of a whole faculty, 

particularly the College of Physicians, who consider it a 

preservation against infection, rather than the cause of 

the sad effects that I have described’. 

In 1848, the surgeon John Atkinson.. people with 

tuberculosis should inhale coal smoke and other 

chemicals…creosote, tar, pitch and naphtha could all halt 

the progress of

the disease.

‘black fogs’ in winter 1923–4 were accompanied by increased

deaths from respiratory disease, but it was the low temperature

that caused the deaths. …the main linkage between ill health and

smog was not through breathing it in but through the darkness it

caused in our cities.



London 1952

- it took a disaster for air pollution and health to be finally connected

How many died? 
(like today’s debate on numbers)

Jan 1953 - 2,851, 
then two weeks later – 6,000
Wilkins – 12,000
MoH report (1954) – 4,000
Bell et al 2001 - 12,000

They have no memorial except in the 1956 clean air act



Then in 1993 - the six cities study



We can’t wait decades to understand this 

- so what can we learn by looking backwards?



“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) 

@world_record_egg



The evolution of air quality management

Controls on 
specific 

industrial 
emitters eg City 
of Lodon 1371

Inspection and 
controls on 
industry by 

sector (Alkili Act 
1863)

Zonal air quality 
controls (e.g. UK 

Clean Air Act 
1956)

Ambient air quality 
standards (e.g. US 

Clean Air Act, 1970, 
European Directive  
80/779/EC, 1980)

Exposure reduction 
targets  (e.g.  EU 

Directive 
2008/50/EC, 2008)

National and 
international 

emissions treaties 
(e.g. Convention on 

Long Range 
Transport ofAir
Pollutants, 1979 



Around the global thousands of monitoring sites are sampling the quality of our 

air but these are mainly for compliance (yes or no) or public information, not why 

or how is it changing.

http://aqicn.org/map/world/ - 11th November 2019 –19:19 GMT

http://aqicn.org/map/world/


Health evidence does not support a threshold

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 



Perils of focusing on limit values?

Allowing pollution up to the limits

… and only counting the benefits of meeting the limits rather than health gains 

from decreasing concentrations still further (E.P.A. Plans to Get Thousands of 

Pollution Deaths Off the Books by Changing Its Math – Lisa Friedman – NYT 

20th May 2019).



Perils of focusing on limit values?

“How in the world can you get $30 or $40 billion of benefit to public health when most of 

that is attributable to reductions in areas that already meet a health-based standard,” he 

said. “That doesn’t make any sense.” William Welham (former) Assistant Administrator 

of the Environmental Protection Agency for Air and Radiation

Only counts the benefits of meeting the limits where they are being exceeded rather than 

health gains from decreasing concentrations still further and in surrounding areas.

– Lisa Friedman – NYT 20th May 2019).



WHO Guideline for PM2.5 in UK law

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



An optimal approach for health
An optimal policy for health would go:

• beyond limit values 
• beyond current EU exposure reduction

requiring reductions everywhere, rather than just “on average”

Fuller, G.W. and Font, A., 2019. Keeping air pollution policies on track. Science, 
365(6451), pp.322-323. DOI: 10.1126/science.aaw9865 



Perils of focusing on limit values?
Annual mean NO2 across Europe – de-seasonalised monthly means from roads 

across Europe. 

Despite a decade where progress did not match expectations there was no policy 

change.
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Focusing on change or trend provides more transparent 

link to health – Dublin smoky coal ban - 1990



Focusing on change to see effectiveness of 

policies  is not new

.. the rate of change might not be the same 

everywhere.



Tacking air pollution across the deprivation divide

.. In respect of traffic emissions the poor pollute the least and are 
polluted the most…

…despite more than a decade of air quality policy,
environmental injustice of air pollution exposure has worsened.



Air pollution in London is getting better - right?

Long-way from achieving 
the European Limit Value 
for NO2: 20 years (Paris) 
and 193 years (London) 

Roads with faster 
downward trends in 2010-
16 in NO2 in London were 
those with the highest 
annual mean NO2

concentration

Some roads in London had 
increasing roadside 
increments in NO2. Policies 
not working there! Many of 
these are in outer London.

Some roads an increase 
inPM10 (& PM2.5, which is 
a change from the 2010-
2014 analysis by Font and 
Fuller (2016)).



Air pollution is getting better - right?



Challenge: removing the confounding impacts of weather



Challenge: keeping long-term measurement sites. 

Urban areas change and measurement priorities change too

Measurement sites tend to be closed in “clean” areas and opened in the most polluted places 
– preferential sampling.

Despite the importance of NO2 for legal compliance, just eight urban areas in the UK had 
consistent roadside measurements of NO2 between 2000 and 2017 (Lang et al 2019).





Understanding new pollutants and sources?

Black carbon?

Particle number?

Tyre, brake and road wear?

VOC from home and personal care 

products?

The role of citizen science?



Tackling air quality and climate change together



Policies to tackle future air pollution…..?

2011 2035

NO2 projections from King’s for TfL PM2.5 for future energy scenario

2013

2025



Euston → St Pancras 

via London’s first Wellbeing route

51% less air pollution compared to 

walking along Euston Road
Urban Partners, black carbon measurements by Andrew Grieve, King’s College London



And the way that we travel at work & home:

Car journeys in England & Wales 

(DfT2016)

60 %  are less than 5 miles

25 % are less than 2 miles



If we all swapped 4 km of driving per day for 

cycling, it would save the NHS £17 billion over 

20 years (Jarrett et al 2012) Benefits too for: 

• Air pollution

• Climate change emissions

• Traffic noise



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, 



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