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Outline of talk

 Brief historical perspective
 Current day issues and concerns
 Looking to the future



Looking back …

 Some interesting 
LANCET articles from 
early 1900s

 THE PETROL HAZE OF
THE STREETS
published in 1913 
discusses London

 Many more 
interesting articles 
from around that time
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The LANCET 1913

“We have to deal now 

with the products of the 

imperfect combustion 

of a hydrocarbon, 

whereas formerly the 

offences of the street 

traffic arose mainly out 

of animal products.”



The LANCET 1913

“Modern traffic has, in fact, introduced a totally 

new condition of things in regard to the state of 

the air in the streets, and it would not be 

surprising if in the long run mischief in more that 

one direction comes to be traced to the acrid fumes 

which are accompanying the motor traffic.”



The LANCET 1913

“Improvements, have however, manifestly been 

made during the past few years in the engines of the 

motor-car, and we may hope that soon they will be 

rendered practically fumeless, which will imply a 

more economical use of fuel in addition to the 

suppression of an obvious nuisance .”



So why are we still talking about this now?

 Same street today … provides a clue



Trends in emission sources since the early 1900s

 In general:
– Reduction in solid fuel use (coal / wood) for domestic heating 

and cooking
– Power generation has moved out of cities
– Fuel switching to cleaner fuels such as natural gas

 And at the same time …
– Enormous growth in the use of motor vehicles
– Growth in population of cities; emergence of ‘mega cities’

 Vehicle emissions have become more important both 
in a relative and absolute way



Characteristics of mobile source emissions

 Emitted for maximum impact
– At ground-level
– In close proximity to city 

populations
– A source that is 24-7
– Multi-pollutant, multi-impact

 Relatively more important per 
unit emission emitted than most 
other source types
– Mobile emissions may not always 

be the largest emission sector but 
can be highest in terms of 
ambient concentration … and 
exposure



Not all cities are equal

 There is enormous variation in size and geography
– Many ‘mega cities’ affected by location e.g. bounded by 

mountain ranges, have strong inversions that results in poor 
dispersion, and 

– Enhanced photochemistry

 Major differences in vehicle fleets
– The pollutants of most concern vary
– Vehicle age distributions and technologies used
– The rise of diesel fuel use in Europe
– Vehicle maintenance procedures (or lack of)
– The balance of the importance of passenger cars / two 

wheelers / trucks / urban buses



A wider perspective

 Emissions in cities do not just affect cities
 In cities we have been mostly concerned with primary 

emissions such as CO, hydrocarbons, particulate 
matter, NOx (NO2)

 Through dispersion and atmospheric chemistry, 
emissions in cities make important contributions to:
– Formation of secondary particulate – probably the biggest 

direct or indirect impact of NOx emissions
– Formation of ground-level ozone (NOx and VOCs)
– Acidification and Eutrophication
– Have impacts at a regional scale (1000s km) and therefore a 

need for international action



Looking ahead

 Exhaust emissions of most pollutants are being 
reduced, even taking account of traffic growth, but …

 Non-exhaust particulate matter from brakes, tyres, re-
suspension becoming increasingly important
– Emissions of toxic metals
– Difficult to control, difficult to measure
– Not solved by ‘zero emission’ electric vehicles

 Watch out for other impacts e.g. heavy hydrocarbons 
(primary and secondary aerosol / ozone), other species 
such as ammonia

 Take the wider view again – consider life or fuel cycle 
impacts as energy systems change



A tricky source to quantify robustly

 There are > 35 million road vehicles in the UK alone
 Mobile sources…

– Use different fuels
– Are different ages
– Cover a wide range of increasingly complex technologies
– Are driven differently
– Move around in space and time
– Emit a wide range of important pollutants 
– Release their emissions at ground-level
… and so on

 Can be much harder to quantify compared with other 
source sectors – so how best to quantify the 
emissions?



Remote sensing is one important approach

Early ‘remote sensing’ measurements at the Warren Spring Laboratory 
(predecessor to Ricardo Energy & Environment) from the early 1960s
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