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PM2.5 – What’s the small deal?
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Clean Air Strategy
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1st Reading  in HoC – 15 October

2nd Reading in HoC – 28 October
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Environment Bill 2019
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Urban PM2.5

⚫ Overall

⚫ Episodes > 

50μg m-3

(Yin and Harrison, 2008)11



Mostly Combustion Sources

NAEI – PM2.5



0

5

10

15

20

25

30

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030

kt
o

n
n

es

PM2.5

Tyre wear Brake wear Road abrasion Exhaust

UK National Atmospheric Emissions Inventory (NAEI) indicates that 

particles from brake wear, tyre wear and road surface wear currently 

constitute 60% of primary PM2.5 emissions from road transport and 

ca. 7.4% of total.



A transect ...
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Annual Mean PM2.5

Source: Clean Air Strategy, 2019
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High PM2.5 concentrations are frequently associated with air transported 

into the UK from continental Europe. 

Urban background PM2.5 concentrations are dominated by regional rather than local sources, PM from sources in continental 

Europe, probably as secondary PM, significantly affects concentrations in the UK.
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•AQEG, London, March 2010Courtesy of Massimo Vieno, Eiko Nemitz, CEH Edinburgh, UK

Headlines (AQEG PM2.5 Mitigation Report)

• UK emissions contribute around 50-55% of total annual 
average PM2.5 in the UK

• Total PM2.5 mass is relatively insensitive to reductions in any 
one individual component

• Reductions in primary PM2.5 and in ammonia are the most 
effective in reducing PM2.5 mass

• Reductions of primary PM2.5 emissions in the UK deliver the 
reductions in PM2.5 mass predominantly in areas of high 
population density, while ammonia reductions lead to 
decreases mainly in non-urban areas. 
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Can 10 µg/m3 be achieved by 2030?

ApSimon et al., 2019. PM2.5 exposure and reduction towards achievement of WHO Standards.
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Red 10-11 µg/m3

Brown > 11 µg/m3
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ApSimon et al., 2019. PM2.5 exposure and reduction towards achievement of WHO Standards.
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Yellow  3-5 µg/m3 Yellow 1-1.25 µg/m3

Brown > 2 µg/m3

Yellow 3-5 µg/m3

Orange 5-7.5 µg/m3

Yellow 0.3-0.5 

µg/m3

Brown >1.0 µg/m3

PM2.5 Contributions from A) natural sources; B) imported C) UK primary D) UK 

Secondary (2016)



Modelling the future 

Annual mean UK concentrations of PM2.5
(Williams, Beevers, Kitwiroon 2018) 

Urban Wood Burning
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Defra’s  Conclusion

“On the basis of scientific modelling, which has 

not considered full economic viability and 

practical deliverability, we believe that, whilst 

challenging, it would be technically feasible to 

meet the WHO guideline level for PM2.5 across 

the UK in the future. Substantive further analysis 

is needed to understand what would be an 

appropriate timescale and means, and we will 

work with a broad range of experts, factoring in 

economic, social and technological feasibility to 

do this.”
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AQEG Views on future PM2.5 targets

• Any target that drives reductions in exposure both 

above and below 10 µg/m3 will give health benefits

• A threshold-based target is crude, BUT is a useful 

basis for driving progress.

• Limited use for driving continuous improvement for 

areas that achieve the target and may drive 

unintended negative behaviours such as ‘polluting 

up to’ the limit value.

• To motivate continuous improvement for areas 

below 10 µg/m3, a population-weighted mean 

concentration metric should be considered. 



Summary

• PM2.5 a real air pollution challenge

• WHO limit by 2030 seems “achievable”

• Reductions required in a combination of

– primary sources e.g. road transport and 

woodburning

– secondary – e.g. Agriculture

• Dependent in transboundary air pollution 

action (role of imports)

• Role for limit values vs. exposure 

reduction for PM2.5




