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“London, the worst polluted 
city in the UK and one of the 
worst in Europe.”

K. Livingstone, 2002

UK/EU Targets for NO2
(2005) and PM10 (2004) have 
not been met in London:

near major road networks,

in the central area,

around Heathrow.

London AQ Strategy

September, 2002

www.london.gov.uk/mayor/strategies/
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Air Quality in 2010
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theair quality standard
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Annual average NO2



London AQ Strategy

GLA will lead by example (e.g. bus fleet, taxi regulations, “green”: 
purchasing policies) and through partnerships such as the Large
Cities Climate Group and the Sustainability Exchange.

reduce municipal waste; control of dust from 
construction sites

Industry

sustainability targets for new buildings; improve 
efficiency of energy use; renewable energy sources

Buildings

reduce road traffic access; transfer to public 
transport; reduce emissions at airports

Airports

end traffic growth in inner London; emission
reduction; access charging; low emissions zone

Traffic



Air Quality Today

ADMS Urban - www.airTEXT.info

measured - www.londonair.org.uk



A network linking universities, local government, agencies, etc.,

• a forum for regular meetings,

• for the development and support of research projects

• and for technology transfer

Example projects:

DAPPLE, www.dapple.org.uk

Virtual London, www.londonair.org.uk

Repartee,

CityFlux, etc., etc.
Contact:

airpollution.org.uk

APRIL - air pollution 
research in  London



Dispersion of Air Pollutants 
and their Penetration into 
the Local Environment

Surrey - project leader, wind tunnel modelling

Bristol - tracer studies, analysis

Cambridge - tracer studies, modelling & applications

Imperial - field site management, exposure, modelling   
& applications

Leeds - traffic movement, emissions, pollution & wind 
field measurement

Reading - meteorology, wind field & modelling

Golder Associates (UK) Ltd. (from 2006) - field site 
management





� Traffic movement

� Emissions

� Pollutant monitoring (CO, NOx, CO2...)

� Wind and meteorology

� Urban tracer studies (3xPFCs, SF6)

� Wind tunnel modelling

� Computer modelling (LES -> empirical)

� Personal exposure rate measurement (location, CO, fine particles)

� Analysis -> Practical outputs -> knowledge transfer

DAPPLE - Main Activities



Chronology

Winter/Spring 07/8, field work; workshops, Summer 08, 
early 09; March 09, HO-DAPPLE end; DAPPLE 2/3?

2008

2009

Spring/Summer, field work; October, workshop2007

May, final open workshop; July EPSRC-DAPPLE end
March, HO-DAPPLE start

2006

Analysis, workshops, dissemination2005

Spring, field work; Autumn, field work2004

Spring, field work; Summer, interim output & workshop2003

April, EPSRC-DAPPLE start2002



Funding and Support

Additional support from GLA, APRIL, DEFRA, EA, DSTL (Porton 
Down), HSE, BRE, NRPB, NSCA, other UK CCs, Din Café& 
Restaurant.

Home Office CBRN S&T Programme

EPSRC-DAPPLE £1.8M
HO-DAPPLE £0.8M
(pre-full economic costing)

In collaboration with TfL, Westminster CC, Camden CC, UK Met 
Office, HSL, NERI, other UK universities and projects

With approval from Met. Police, TfL, Westminster CC, HSE, UK 
Government



Project Management

PROJECT ADVISORY GROUP
Local authorities (London)
Local authorities (other)
National authorities
National agencies
Research organisations
Research networks

CONSORTIUM
University of Bristol
University of Cambridge
Golder Associates (UK) Ltd
Imperial College, London
University of Leeds
University of Reading
University of Surrey

DAPPLE Management Board



Routes used in personal 
exposure study



Field Instrumentation

• 7 to 11 sonic anemometers at 4 and 8m on lamp posts, mobile at 1.5m
• References at 18m on WCC House and Library, and at 180m on BT Tower
• 3 Automatic Weather Stations and Met. Office forecasts
• CO/NO2 Learian Street Boxes; ITS Instrumented Vehicle; SCOOT (traffic data)
• 3 PFC tracer release kits, 18 tracer sampling units
• 5 - 25 people on-site (exposure measurement, tracer studies, servicing)



CO T15 Langan 
measures carbon 
monoxide every 10 
seconds

TSI  P-Trak measures 
ultra-fine particles every 
second

Casella Ultraflow 
Pump + Filter  
measures average PM2.5
concentration for the 
route

Personal Exposure
2 routes

bus, taxi, car, 
cycle, foot

3 x 40 minute 
‘ trips’  per day

Voiceand video



Tracer 
studies 
2007

3 PFC 
sources used 
in each 
experiment

Up to 18 
sequential 
sampling 
units   



Selected Scientific Outputs

� Algorithms to interpret SCOOT data in congested traffic
conditions; traffic flow micro-simulations; emissions

� Understanding of urban wind fields; switching, rectification

� Spatial and temporal distribution of urban pollutants

� Short range dispersion behaviour and its variability; turbulent and
topographical spreading

� Ensemble average and single realisation description of dispersion
of short duration emissions

� Personal exposure statistics; determining factors, variability

� Model performance; one equation to LES

� Data (including over 51 tracer dispersion experiments)



Selected Practical Outputs

� Improved emissions data-base

� Understanding of variability of urban pollution levels relative to
data from fixed monitoring sites

� Strategies to control personal exposure

� Guidance for model selection and application; performance
characteristics, sensitivity studies

� Guidance on the effectiveness of air quality management
strategies; traffic queue and flow control

� Education and training material for local authorities and
emergency responders

� Data 



Training Material

Flow visualisation DVD - video, stills, graphics, text 
for emergency responders



Example of Science
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Example of Science

Mean velocity vectors 
at height of 5 m



Example of Science

Flow visualisation

Mean velocity vectors 
at height of 5 m



Example of Science
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Flux balance measurements



Example of Science

Large Eddy Simulation



Urban Dispersion Research

� Large, multi-disciplinary projects are essential if any significant 
impact is to be made.

� They need to be comprehensive.

� They are expensive.

� They need to be carefully managed.

� The role of field-site manager is key.

� There’s a lot of negotiation to be donebefore you can start.

� Collaboration and the added value it brings can be substantial.

� Working in a multi-disciplinary environment is both enjoyable and 
highly instructive. The interactions can bevery effective.



Any Publicity is Good Publicity?
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