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London: Historical Air Pollution Monitoring

• Air pollution monitoring in London dates back to the 1952 smog

• Historically focus was on smoke and sulphur dioxide monitoring

• Installation of automatic monitors in early 1990s

• Supersites covering many pollutant species e.g Marylebone Road

• Introduction of Local Air Quality Management in 1995 put duties on local 

authorities



3© Ricardo-AEA Ltd Ricardo Energy & Environment in Confidence

Domestic/industrial coal burning
(“Pea-Souper”: smoke and SO2)

Traffic in our cities
(“SMOG”: PM10, NO2,O3, VOCs)

London - a changed pollution climate

1950s Present Day
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Impacts of air quality in London Today
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• Legislative measures working together

• Ambient Air Quality Directive: 

– provides framework for local AQ monitoring and 

management

– sets standards for range of pollutants to be met 

across the EU

– health and environmental focus

• Local Air Quality Management:

– National implementation of the EU air quality directive

– Role of Local Authorities, Greater London Authority 

and Transport  for London

– 33 Local Authorities run over 1,000 diffusion tubes to 

monitor nitrogen dioxide

Air quality management in London
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• London has one of the most comprehensive 

monitoring networks of any world city, funded 

primarily by local authorities.

• There are approximately 140 high-accuracy 

automatic monitoring sites across the city, 

monitoring NO2 and/or PM10

Monitoring of Air Quality in London
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Compliance Assessment Dashboard

Heathrow Airwatch 

Website
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• New trial of low cost air quality sensors

• 100  sensors at hot spot sites across city including near schools, hospitals, construction 

sites and busy roads 

• Sensors to be fitted to lampposts and buildings and sensitive locations

• Two dedicated Google Street View cars will be driving across the city, mapping 

pollution in detail

• Project run by the Greater London Authority in conjunction with C40 cities

C40 Low cost sensors London
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• NO, NO2, O3, , SO2, H2S, CO2, PM1,PM2.5,PM4, 

PM10, TSP & Pn

– Temperature, Humidity, Pressure & Noise

• Heated inlet for PM where power is available

• Water rejection algorithm for PMmass where power 

is limited 

• Plastic sunshield,  GPS positioning

• Weatherproof power connectors for easy 

installation

• Faster transmits and more averaging options

AQ Mesh – Low cost sensors
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Trends look 

good, but wide 

scatter

Mostly higher 

than the ref

Ratios MRD-

pod between 

1.2 and 2.7 

(Averaged 1.9)

Some rogues

Baseline and 

scaling critical

Data analysis – NO2
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• 2 Google Street View Cars with reference grade monitors

– BC, NO2(CAPS), NOx(Chemi), O3, CO2 (LiCor), PM (FIDAS & PDr & Partector) plus 

accelerometer & GPS. 

– 1 Second time resolved data, uplinked in near real time. 

• (1 sec @ 30mph = data /13.4m) 

– Operating daily from NPL Teddington with instruments running 24/7

• Several drivers on shifts, driving polygons and transects in greater London

– ADMS model integration

• Managed by EDF 

C40 local London
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Google Street View Cars – A.Q. Instrumentation 
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NO2 (mg m-3)

Contains Ordinance Survey data © Crown copyright and database right 2014.
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Local City Scale Models and Forecasts

• More local detail and knowledge

• Local accuracy improved

• Still a prediction, not real 

measurements.
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High-resolution 

dispersion models 

can be used with 

diffusion tube and 

automatic 

monitoring data to 

confirm local 

hotspots.

RapidAir

Road NOx model, 

3 x 3 m resolution 

for London
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PM modelling across London
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PM2.5 sources in London

Distance across London

Traffic

Urban dust

Point Sources

Secondary

Sea salt
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Data is linked to websites, apps & alert services to 

provide pro-active health warnings
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Policy and Strategies
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• Reducing exposure of Londoners to harmful pollution across London –

especially at priority locations like schools –and tackling health inequality;

• Achieving legal compliance with UK and EU limits as soon as possible, 

including by mobilising action from the London boroughs, government and 

other partners;

• Establishing and achieving new, tighter air quality targets for a cleaner 

London, meeting World Health Organisation (WHO) health-based guidelines 

by 2030 by transitioning to a zero emission London.

Policy Objectives
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• Started in 2008 to target oldest and most polluting HGVs, buses and 

coaches 

• Covers the whole of Greater London (1,580 km2) operates 24/7, 365 

days pa.

• Daily charge £100 –£200

• Compliance with current standards high at around 96 per cent for lorries, 

buses and coaches, and 98 per cent for vans and minibuses.

• Helped reduce PM emissions.

London Low Emission Zone
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• Charge during Congestion Charge 

Zone for older polluting vehicles 

• On top of existing £11.50 Congestion 

Charge

• For pre-Euro 4/VI –toughest standard 

of any world city.

Ultra Low Emissions Zone
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• Expanding the ULEZ will lead to approximately 100,000 people no longer 

living in areas exceeding legal limits. 

• In outer London there will be a 28 per cent reduction in NOx road 

transport emissions, and in inner London there will be around a 31 per 

cent reduction in NOx road transport emissions in 2021.

• Over 3,000 primary school children in polluted areas of London and 

Luton will have their lung health monitored over a four-year period in a 

new international study led by Queen Mary University of London.

Impact of expanding the ULEZ



28© Ricardo-AEA Ltd Ricardo Energy & Environment in Confidence

New double decks will 

be hybrid, hydrogen or 

electric from 2018; new 

single decks will be 

zero exhaust emission 

from 2020.

Target: Zero emission 

bus fleet by 2037 at the 

latest
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No more diesel taxis 

from 2018 and new taxis 

will need to be zero 

emission capable.

Target: Zero emission 

capable taxi fleet by 2033 

at the latest
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• New requirements for GLA 

fleets such as the Fire Brigade 

and Police force

• ‘ULEV only’ streets brought in 

this year

• Zero Emission Zones to be 

introduced in town centres 

from 2020 and in central 

London from 2025

Zero Emission  Vehicles
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The Future use of monitoring data? Augmented reality – pollution 

levels and routing maps
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Summary: monitoring underpins modelling 

and policy development
➢ Evaluation of national policy and regulation

➢ Understanding the levels and sources of air pollution in their region

➢ Designing effective local air quality improvement measures

➢ Maximising co-benefits for greenhouse gases

➢ Identifying delivery partners 

and mechanisms

➢ Engaging with stakeholders

➢ Implementing, enforcing and 

monitoring the measures



33© Ricardo-AEA Ltd Ricardo Energy & Environment in Confidence

Dr Beth Conlan

Technical Director

Ricardo Energy & Environment

The Gemini Building

Fermi Avenue

Harwell OX11 0QR

UK

Tel: +44 (0)1235 753480

E: beth.conlan@ricardo.com

W: http://ee.ricardo.com

Thanks for listening!


