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1. INTRODUCTION
 Each year 40,000 early deaths in UK and 620,000 in India are attributed to fine particles and NO2 pollution;

Associated health cost in UK : £6 billion
 Sources of NO2: Mainly from vehicular emissions in UK; For India, rapid growth in industries, coal-based

electricity production, increase in number of vehicles and biomass burning

 Here we choose 4 cities at different stages of development: London (developed) and Birmingham (urban

renewal) in the UK, and New Delhi (semi-developed) and Kanpur (developing) in India

 Space-based instruments provide long-term (2005-2017) observations of NO2 to assess and develop

prescient policy; we validate and use satellite observations to assess air quality in London and Birmingham

2. METHODOLOGY
 Validate satellite observations of NO2 from the Ozone Monitoring Instrument (OMI) on-board NASA’s

Aura satellite with DEFRA, Birmingham City Council and London Air Quality Network ground-based

observations

 Quantify the long-term (2005-2017) trend in OMI NO2

 We compare OMI NO2 levels of UK and Indian cities at different stages of development

3. VALIDATION OF SATELLITE
OBSERVATIONS
 Monthly means of surface and OMI NO2 are

temporally correlated for London and Birmingham

5. DISCUSSION
 Consistent satellite and ground-based NO2 give us confidence to apply satellite observations to monitor air quality for cities

 Successful adoption of vehicular emission mitigation measures indicate a decline in OMI NO2 levels in UK, similar to the UK-wide decrease in

NOX emissions (3.9% a-1), compared to the rise in NO2 levels for Indian cities owing to on-going development (2005-2017)

 OMI NO2 decreased by 40% for Birmingham and by 43% for London (2005-2017)

 Significant increase (15%) in OMI NO2 levels in Delhi compared to no significant change in Kanpur for 2005-2017

 OMI NO2 trends for Delhi from 2005 to 2015 are comparable to Tariq et al., 2015

 Multi-year OMI NO2 means (2015-2017) suggest similar levels of OMI NO2 in London (6.2) and in Delhi (5.4) in the future

6. NEXT STEPS
 Validate satellite-based NO2 observations for New Delhi and Kanpur and interpret NOX emission trends with a chemical transport model

 Similar validation to be completed for satellite observations of other air pollutants (sulphur dioxide, formaldehyde and ammonia)
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4. TRENDS IN OMI NO2 IN UK AND IN INDIA

(January 2005 – April 2018)

3.1 Satellite vs Surface NO2 (London)

3.2 Satellite vs Surface NO2 (Birmingham)
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+22%𝑥 − 3.33−43%

+53%

(March 2011 – September 2016)
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4.1 London OMI NO2 (2005-2007) 4.2 Birmingham OMI NO2 (2015-2017)

4.3 Delhi OMI NO2 (2005-2007) 4.4 Kanpur OMI NO2 (2015-2017)

 Comparison of city-wide OMI NO2 levels in UK and in India
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*** : p-val < 0.001 *** : p-val < 0.001

+  :  p-val < 0.1


