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Pollution in UK (London) 

• 1257: earliest recorded pollution incident – Queen Eleanor (wife 
of Henry III) forced to leave Nottingham for the country because 
of stench of coal smoke. She was worried about her health …… 

• 1272: King Edward I, urged by noblemen and clerics, banned 
burning of sea-coal. Anyone caught burning or selling sea-coal 
was to be tortured or executed 
• First offender caught was summarily put to death – made no difference 

• 1285: Commission  set up to investigate problem of coal 
burning in London 

• 1288: Commission re-convened ….. 
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Pollution in UK (London) 

• 1306: Proclamation from Edward I curtailing use of coal in 
London. Prohibited coal during sessions of Parliament …! 

• Richard III (1377-1399) and Henry V (1413-1422) also tried to 
curb the use of sea-coal 

• 1578: City’s Company of Brewers decided to use nothing but 
wood in their breweries because of complaints from Queen 
Elizabeth 

• 1606: Shakespeare’s Macbeth first performed, "fair is foul, and 
foul is fair: Hover through the fog and filthy air." 

• 1661: John Evelyn “Fumifugum” 

http://en.wikipedia.org/wiki/Image:John_Evelyn.jpg
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Early Legislation 

1843: Select committee on smoke nuisance 
1845: Select committee on smoke nuisance 
1845: Railway Consolidation Act 
1847: Trains Improvement Act 
1853: Smoke Nuisance Abatement Act 
1858: Sanitary Act 
1866: Sanitary Act 
1875: Public Health Act 
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London Fogs 

1800s: > million London residents burning soft-coal,; winter "fogs" became a nuisance.  

1813: Dense and persistent fog for over a week. 

1873: Coal-smoke saturated fog, thicker and more persistent than natural fog, hovered 
over the city of days. As we now know from subsequent epidemiological findings, 
the fog caused 268 deaths from bronchitis. 

1879 Fog lasted November to March, 4 long months of sunshineless gloom. 

1900-
1924 

Many fatal accidents, road and rail transport stopped. Football matches/race 
meetings abandoned. 

1927 February; dense and persistent fog for 6 days. Many serious road and rail accidents. 
Shipping on the Thames completely stopped. 

1930 December; visibility so bad that many people walked into canals and rivers. Severe 
traffic disruption. 

1934-36 Dense and persistent fogs. Many deaths. Shipping at a standstill. 

1948 December; ~300 excess deaths . 
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London Smog, 1952 
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Aftermath 

Jan 1955: 
• “The Dark Day” 
Feb 1955: 
• Gerald Nabarro’s Clean Air (Anti-smog) Bill 
July 1956: 
• Clean Air Act 
1968 Clean Air Act; Tall Chimneys 
• Tall chimneys: basic principal for the use of tall chimneys for 

industries burning coal, liquid or gaseous fuels 
Dec 1957 and 1962: 
• Severe smogs; 800-1000 excess deaths …….. 



Air Pollution: Disasters 

Bhopal Chernobyl 

Seveso Buncefield 

http://upload.wikimedia.org/wikipedia/commons/6/6a/Chernobyl_Nuclear_Power_Plant.jpg


Air Quality Management 

• Strategic planning: 
• Monitoring networks/ modelling employed to spatially identify 

exceedance hotspots (AQMAs, LEZs) 
• Air quality Index: 

• Includes four bands for PM10, O3, CO, SO2, NO2 

• AQI < 50 is considered safe zone for  all, including those with 
sensitivities (typically Beijing AQI soars to 755) 

• Air quality Legislation: 
• The Urban and Rural National Air Quality Scheme is part of a 

UK drive to meet stringent EU directives on air pollution 
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Directive 2008/50/EC on ambient air quality 
and cleaner air for Europe 

This Directive lays down measures aimed at the following: 
• Defining and establishing objectives for AAQ designed to avoid, prevent 

or reduce harmful effects on human health and the environment 
• Assessing AAQ in MS using common methods & criteria 
• Obtaining information on AAQ to combat air pollution and nuisance and 

to monitor long-term trends & improvements resulting from measures 
• Ensuring that information on AAQ is made available to public 
• Maintaining AQ where it is good and improving it in other cases 
• Promoting increased cooperation between MS in reducing air pollution 
 
http://ec.europa.eu/environment/air/quality/legislation/existing_leg.htm 
 
 



Air Quality Legislation 

• The UK Air Quality Standards Regulations 2010 
• limit values, target values, long term objectives, etc. 
• based on EU limit values and sets standards for following 

pollutants: 
• Sulphur dioxide (SO2) 
• Nitrogen dioxide (NO2) 
• Oxides of nitrogen (NOX) 
• Particulate matter (PM10 and PM2.5) 
• Lead 
• Benzene 
• Carbon monoxide (CO) 
• Benzo(a)pyrene 
• Ozone (O3) 

 



Local Air Quality Management (LAQM)
 

• Enforced by the UK Environment Act 1995 to identify 
hotspots of poor air quality in LAs 

• Applies a ‘human health effects-based approach’ 
following the National Air Quality Strategy (2007) 

• Ensures UK compliance of the European Ambient Air 
Quality Framework Directive   

• Local air quality management: Policy guidance (PG09) 
(www.defra.gov.uk) 

http://www.defra.gov.uk0/


Air Quality Management Areas (AQMAs) 

• Under LAQM, LAs are prescribed following steps: 
• Step 1 (technical): conduct review and assessment of air quality and 

designate AQMA  
• Step 2 (management): develop and implement an Air quality Action Plan 

(AQAP) to meet the AQ objectives  

• To date, over 230 of LAs (approximately 60%) have 
declared one or more AQMAs for different pollutants 
(predominantly NO2 and PM10) 

• Transportation identified as the main source of 
pollution in the majority of the AQMAs (approx. 92%) 

• Pooling Local Transport Planning with AQ policies 



Low Emission Zones (LEZs) 

• Effective in most EU countries for NO2, PM, O3 

• Spatial AQ management strategy, restricting heavy duty 
polluting diesel vehicles entering a zone/road 
• usually over 3.5 tonnes Gross Vehicle Weight (GVW) 

• Over 70 cities and towns in 8 countries around Europe 
operate (or are preparing) LEZs 
• Most LEZs operate 24 hours a day, 365 days a year  

• New PM2.5 exposure reduction responsibilities (EC)  
• LAs required to reduce the overall background concentrations 

and not just focused on hotspots 



AQ information/ decision support tools 

• Meso-scale models: emission toolkit + dispersion + GIS mapping 
• OpenAir – (http://www.openair-project.org/) 
• ADMS – Urban (Cambridge Environmental Research Centre, CERC, UK) 

(www.cerc.co.uk/) 
• AIRVIRO – (SMHI, Sweden) (www.smhi.se/airviro) 

• Macro-scale models: regional forecasting 
• Community Multi-scale Air Quality Model – CMAQ (USEPA, US states air 

quality management tool) 
• WRF-Chem (NCAR, NOAA, US) 

• Integrated models for CAPs, VOCs and GHGs 
• Harmonized Emissions Analysis Tool - HEAT+ (Local Governments for 

Sustainability, ICLEI) (www.heat.iclei.org/) 



Global to local (Glocal) management 

• Local to global scale policy synergies 
• Local Governments for Sustainability - ICLEI 

• http://www.iclei.org/ 
• Transport/ domestic 

• www.howpollutedismyroad.org.uk/ 
• City regions 

• between 30-40% of air pollution in London is generated from 
sources outside of Greater London 

• Urban-rural fringes 
• ‘sustainable’ heat and power via CHPs ought to generate 

additional sources of PM10, NO2 in peri-urban areas 
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Monitoring and Measuring Air Pollution 

Personal air 
sampler 

Personal air 
sampler 

Air quality 
monitoring 

station 

Diffusion tubes 

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=R_euFPavji2QYM&tbnid=dSPfZGEw4ykpXM:&ved=0CAcQjRw&url=http%3A%2F%2Fwww.cheshirewestandchester.gov.uk%2Fresidents%2Fpests_pollution_food_safety%2Fpollution_and_air_quality%2Fair_quality_monitoring.aspx&ei=o2klVISTKrCd7ga6toGIDg&bvm=bv.76247554,d.ZGU&psig=AFQjCNEHxk-cHSk-LqGUmbD3FPxrHZgxRg&ust=1411824412038683
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Automatic Networks 
UK 

• For the purpose of monitoring and reporting air pollution, 
UK has been divided into regions (or zones) 

The Automatic Urban and Rural Network 
• UK's largest automatic monitoring network; includes 

automatic air quality monitoring stations measuring: 
• Oxides of nitrogen (NOx) 
• Sulphur dioxide (SO2) 
• Ozone (O3) 
• Particles (PM10 and PM2.5) 

• Sites provide high resolution hourly information 
communicated via electronic, media and web platforms 
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UK Non-Automatic Networks 
Include: 
• UK Eutrophying & Acidifying Network (UKEAP) 
• Acid Waters Monitoring Network 
• Urban Heavy Metals Network 
• Rural Metals Network 
• Nitrogen Dioxide Diffusion Tube (1993 to 2005) 
• Smoke and Sulphur Dioxide 
• Black Carbon Network 
• PAH 
• TOMPs 
• Non-Automatic Hydrocarbon Network 
• Particle Numbers and Concentrations Network 

Non-automatic networks 

http://uk-air.defra.gov.uk/networks/network-info?view=non-automatic
http://uk-air.defra.gov.uk/networks/network-info?view=non-automatic
http://uk-air.defra.gov.uk/networks/network-info?view=non-automatic
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Modelling Air Pollution 

Gaussian air 
pollution 
plume 



Modelling - global 

•NASA's satellite-derived map of PM2.5 air pollution 
(Courtesy: Dalhousie University, Aaron van Donkelaar).  
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Public Registers 

• Environment Agency obliged by law to make a certain amount 
of information about its licencees and their operations available 
to the general public 

• Information has been collected into public registers, and it is 
held in the Environment Agency's Area offices 

• Access via Customer Services Centre at local Area office 
• Can use the online search to get the contact details of your local 

Area office - just enter e.g. postcode 
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UK and EU Emissions Inventories 
• Accuracy is difficult to assess 

• Lack of reference data 
• Some data is difficult to collect eg HGV 

• National emissions inventories 
• Often revised annually 
• Improvements in methodology applied retrospectively 
• By source 
• By type of fuel 

Hyperlinks: 
• UK - National Atmospheric Emissions Inventory 
• UK – National Emissions Factors Database 
• CORINAIR Study/software 

http://naei.defra.gov.uk/
http://naei.defra.gov.uk/
http://naei.defra.gov.uk/
http://naei.defra.gov.uk/
http://naei.defra.gov.uk/data/ef-all
http://naei.defra.gov.uk/data/ef-all
http://naei.defra.gov.uk/data/ef-all
http://naei.defra.gov.uk/data/ef-all
http://www.air.sk/en/corinair.php
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London Congestion Charging Scheme: change in pollution concentrations and 
years of life gained (YLG) over ten years by area and deprivation group 
From Tonne et al, OEM, 2008 

NO2 

 
Pre-

concentration 
Pre-post 
difference 

Mortality 
rate /105 

YLG over 
ten years 

YLG over 
10 years  
per 105 

Area 

 GL 
 CCZ 
 Non-CCZ  

39.87 
54.72 
39.43  

-0.10 
-0.73 
-0.07  

799 
812 
798  

1,888 
683 

1,256  

26 
183 
18  

Deprivation group 

 1  
 2 
 3 
 4  
 5 

38.15 
41.85 
43.30 
44.58 
47.01  

-0.02 
-0.07 
-0.09 
-0.14 
-0.24  

693 
731 
812 
871 
908  

54 
321 
379 
563 
812  

5 
19 
24 
36 
60 
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Control Technology 

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=Bs5SioNKGYDPjM&tbnid=MjIdHFZB_LiE1M:&ved=0CAcQjRw&url=http%3A%2F%2Fwww.anr.state.vt.us%2Fair%2Fmobilesources%2Fmobile%2Fdriver%2Funit4.htm&ei=8WolVJreBcKC7gbQj4HICA&psig=AFQjCNF_qbM6teFh2Wf8yK7_NXJ8BRUzFA&ust=1411824503083759
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=V9Nd5MaD9JQ5IM&tbnid=z71Eco7jipuOtM:&ved=0CAcQjRw&url=http%3A%2F%2Fwww.theatlantic.com%2Fchina%2Farchive%2F2013%2F09%2Fchinas-newest-market-opportunity-pollution-control%2F279364%2F&ei=OGslVPurMMKf7gamnoGQDA&psig=AFQjCNF_qbM6teFh2Wf8yK7_NXJ8BRUzFA&ust=1411824503083759
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=V9Nd5MaD9JQ5IM&tbnid=z71Eco7jipuOtM:&ved=0CAcQjRw&url=http%3A%2F%2Fwww.wunderground.com%2Fblog%2FJeffMasters%2Farchive.html%3Fyear%3D2013%26month%3D10&ei=TGslVJzbNeqM7AbOoICYBA&psig=AFQjCNF_qbM6teFh2Wf8yK7_NXJ8BRUzFA&ust=1411824503083759
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=6kqo9BWtMiFkMM&tbnid=SD50gGu2ZUIzSM:&ved=0CAcQjRw&url=http%3A%2F%2Fbiology.tutorvista.com%2Fenvironmental-pollution%2Fair-pollution.html&ei=5GslVI-KLIfT7QbzvoCQDg&psig=AFQjCNF_qbM6teFh2Wf8yK7_NXJ8BRUzFA&ust=1411824503083759
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=6kqo9BWtMiFkMM&tbnid=SD50gGu2ZUIzSM:&ved=0CAcQjRw&url=http%3A%2F%2Fbif.rs%2F2014%2F09%2Fnajveca-stopa-zagadenja-od-1984-godine%2F&ei=I2wlVLLuHsTe7Aac9YC4Cg&psig=AFQjCNF_qbM6teFh2Wf8yK7_NXJ8BRUzFA&ust=1411824503083759


 
Launched in April 2016 with a 
visit from the Smogmobile 
(courtesy of Enviro Tech Ltd). 
Mapped City’s real-time 
emissions using electric van 
and on-board PM10 and NOx 
monitors. 
Coverage on BBC TV South, 
BBC Radio Solent, the Daily 
Echo, That’s Solent TV – and 
much more since….. 

Clean Air Southampton 



Saturday 1 October 2016 



Scandals…. 



Trends in Road Travel 

Source: Transport Statistics Great Britain 2015 



Contribution of Shipping to Air Pollution 

Viana (2014) Atmospheric Environment 90:96-105 



Aviation Growth 

Sources: Airbus 2007, Global Market Forecast 2007 – 2026; IATA, ICAO 0
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• Even if all mitigation measures are successfully implemented, 
traffic growth-rates will almost certainly continue to out-pace 
emissions reduction-rates 

• Securing international agreements, setting action plans, 
regulations and carbon standards will require political 
leadership at a global level …….. 

• We want air emissions to reduce but we also want business 
and economic growth, opportunities for employment and 
global connectivity 

• Huge tension between what we feel we should do to address 
dangerous climate change caused by anthropogenic 
emissions and what we will actually do 

• To improve our air quality, we have to change our lifestyles…. 
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All This Activity Has NOT Improved Air Quality 
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Smoking Ban in Scotland 



36 

Active Transport & Health 
• Climate change 

•Environmental 
pollution 

•Physical inactivity 

•Overweight/ 
obesity 

•Road injuries 

•Chronic 
disease 

•Mental well-
being 

•Noise/QoL 

•Vehicle transport 

•Promotion of 
active transport 



For an average car driving women 35-44 years… 
• 15 g fat tissue per day 
• 5.6 kg fat tissue per year 
• Decrease 

• 20–40% in risk of premature mortality 
• 25% in breast cancer risk 
• >20% all cancer risk 
• >30% diabetes mellitus 

Active Transport Gains 
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 THANK YOU 


