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Historical context 

Hippocrates 460-375 BC… 
 
Invents the concept of ‘Occupational Health’ 
 
 
 
Pliny the Elder 29-79 AD 
 
Worries about health, odorants, sewer smells 
plus impacts on his wine and beer…. 



Historical context - 20th Century mortality 



Historical context - 20th Century mortality 



In the UK air pollutants reduce lifespan 
on average by around 9 months, and 
by up to 8 years for the most 
vulnerable groupings, inducing 
respiratory and pulmonary diseases 
that affect disproportionately the 
elderly and children, with health costs 
(~£15B pa) estimated to be 
comparable to that of alcohol misuse.  
 
House of Commons environmental audit committee report: 
http://www.publications.parliament.uk/pa/cm200910/cmselect/
cmenvaud/229/22906.htm#a11 Estimated average reduction in life 

expectancy due to air pollution in Europe 

European / UK context 
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Trends in Nitrogen Oxides 



Variable patterns of urban  
 decline in other species 



Increases in surface ozone 

Secondary species and some susceptible to trans-boundary transport not declining 

Surface ozone trends over Europe 1996-2005 



Scaling up…. 

Emissions + 
Chemistry + 
Meteorology 



Journal of the Society of Chemical Industry, March 1930.  

Some	  conclusions	  about	  NOx:	  

Chemistry of air pollution in London 



Journal of the Society of Chemical Industry, March 1930.  

Chemistry of air pollution in London 



CH4	  

Some basic processes… 

Reaction timescales: 
Few seconds to many months 



Slow reactions – long range transport 

Carbon monoxide column from space 

Not all ‘pollutants’ come from anthropogenic sources 



Global surface detection systems 

WMO coordinated activities: GHGs, UV, radiation, reactive gases, 
aerosols, precipitation.   
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GAW surface ozone stations 



Global surface detection systems 

WMO coordinated activities: GHGs, UV, radiation, reactive gases, 
aerosols, precipitation.   
 
 

 



Cape	  Verde	  Atmospheric	  Observatory	  	  
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Detecting pollution transport above the surface.  



60

55

50

45

40

35

-80 -60 -40 -20

5004003002001000
[acetylene] (pptv)

Boreal forest emissions = vegetation + burning 



In-flight analysis highlights the mixtures 

Acetone 
Furan 

Toluene 
Furfural 

Xylenes 
Monoterpenes 

Tri/tetra MB 
Naphthalene 

Air chromatogram in flight, extracted ions from full scan mode 



Benzene contributions from biomass burning 
 

o  Distribution calculation from a combination of  

 models, Earth Obs, and aircraft. 

o  Validated using remote background measurements 



Aspiration 

Enhanced background air pollution detection 



Reality 



Technology limitations 

o  Instrument cost,  
o  Device complexity  
o  Operational Requirements  
o  Human interventions…. 

o  Calibration 
o  Traceability 
o  Data interoperability 



Incorporation of instrument sub-systems into a single monolithic device	


Future devices: microfabrication and sensors 



Gas - liquid microfluidics 

o  Eliminating the ‘bench chemistry’ 
o  Reducing consumables 
o  Decreasing power 
o  Increasing sensitivity 

Low power approaches to measuring 
oxygenated compounds in air 



•  Urban emissions in decline in Europe 
– but growth elsewhere,  Asia,  Africa. 

•  Trends in some pollutants now flat or 
increasing due to trans-boundary 
transport. 

•  Natural inputs to the atmosphere can 
have complex air pollution impacts 

•  Detection systems are lacking for in 
remote locations, adoption of new 
technologies required. 

Key points 
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