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« What is air pollution?

 Where does it come from?

 Air Pollution in the UK — a brief historical perspective

 Air Pollution today

 Pollution impacts

 Air Pollution and sustainabillity

Caveat...




The presence In or introduction into the air of a
substance which has harmful or poisonous
effects (Oxford English Dictionary)

Harmful to who/what?

Doesn’t matter where it comes from




‘Natural’ Pollution

Lake Nyos: Cameroon
1986 eruption CO2 emissions killed people and animals




Particles
Sulphur dioxide
Toxic gases




Human pollution




Characteristics of air pollution

* Not the presence per se but the concentration and
compaosition which is important

* Once In the atmosphere can not be retrieved!
» Cocktall of gases and particles
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* Primary and secondary pollutants ] ------ moromiEE T
 Secondary pollutants often subject to | ‘//”2'

complex/ photo-chemical reactions




Most common air pollutants

Carbon Dioxide Small Particles

Carbon Monoxide Ozone (in lower

_ , atmosphere)
Oxides of Nitrogen
(NOXx), - NO and NO2 CFCs
Sulphur Dioxide HC

Volatile Organic Lead and heavy metals

Compounds (VOCs)




Particles: Size matters

We measure their size and report their weight
per unit volume
We don’t measure their composition

Particle size Fate 4
visual
0-30 um pollution )
5.5-9 um settle in C
: nose/throat ‘_A

lodge in main
3.3-55um breathing passages

lodge in small
2-3.3pm breathing passages

) lodge in
1-2 s bronchi
0.3-1um penetrate to

bronchioles and alveoli

) penetrate to
0.1-0.3 P bronchioles and alveoli




Air pollution is not new

e Urbanisation
* Fuel changes

Queen Eleanor of Provence visited Nottingham castle in 1257




Industrial revolution
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Coalbrookdale by Night de Loutherbourg 1801

Industrial landscape: Lowry 1887-1976
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London had 1 million chimneys by mid 20t century




Great Smog 1952




Cambridge smoke control area




19 and 20 Century

Soot (particles)

Sulphur Dioxide

Nitrogen oxides




215t century pollution: a new cocktail

* Nox

* Very small particles
* Carbon monoxide

e Carbon dioxide




Petrol v’s Diesel

N,-721% N,-73,8%

Pollutants 0,2 %
Pollutants 1,1 % IANIn
l--' | NOx Nitrogen oxide
| CO Carbon monoxide ' CO Carbon monoxide
|| HC Hydrocarbons I HC  Hydrocarbons
B NOx Nitrogen oxide B Pm  Particles
B PV Particles B s0. Sulphuroxide

Petrol Source: NGK spark plugs Diesel
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Scale of Impacts

Asian Dzone'and Particul;

Mexican Ozone "and
Particulate Matter

GISS Surface Temperature Analysis
Global Maps

Sources and parameters: GHCN_GISS_ERSST_1200km_Anom1203_2013_2014_1951_1980

Dec—Jan—Feb 2013-2014 L—0TI(°C) Anomaly vs 1951-1980  0.56
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Note: Gray areas signify missing data.
Note: Ocean data are not used over land nor within 100km of a reporting land station.
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* Direct impacts include;

« Acute health impacts

° C h ro n I C h e al t h | m p aCtS (SOURCE: WORLD HEALTH ORGANISATION REPORT 2008)

7 million premature deaths annually

linked to air pollution
(WHO 2014)

Stroke, Heart disease, lung disease, lung cancer, chest
infections (esp children)




Indirect impacts include;

Climate change
Damage to plants and animals
Damage to water and land




: ST
‘ The bad newd 1¢ you've got, advanced-

¢tage humang. The ¢good newd 1¢
they've Jugt about, run their cource
and you chould be on the mend goon.
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Thank you for participating




Ways Forward?




