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for Roadside Air Quality
An evidence-based approach to reducing exposure to road transport pollution

Clarifying and quantifying the benefits of GI for urban air quality
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▪ Only one in ten people live in a city that meets the WMO’s air quality guidelines

▪ Claims 3 million lives each year globally; 40,000 in the UK (Landrigan et al., 2017)

▪ 5% UK adult mortality (10 life-years/person affected) due to fine PM (PHE, 2014)



Road transport is the main source of urban outdoor air pollution 

(DEFRA – ‘What are the causes of air pollution?’)     

Best way to improve urban air quality: reduce road transport emissions (tackle the cause)
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Road transport is the main source of urban outdoor air pollution 

(DEFRA – ‘What are the causes of air pollution?’)     

Electric cars are not ‘zero-emission’: electrification reduces exhaust emissions (NO2), 

but not emissions of particulate matter (PM2.5 / PM0.1) from brake, tyre and road wear
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‘Impacts of Vegetation on Urban Air Pollution’ (Air Quality Expert Group, 2018)



At regional and larger scales, deposition of pollution to vegetation is valuable:

saves UK £1 billon each year in health care and loss of productivity (ONS, 2018)

Deposition
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Deposition

‘Impacts of Vegetation on Urban Air Pollution’ (Air Quality Expert Group, 2018)

But.. At the ‘scale of realistic urban planting schemes’, deposition removes only

a few percent of PM, and perhaps even less NO2 (Air Quality Expert Group, 2018)



VOC emissions Dispersion

‘Impacts of Vegetation on Urban Air Pollution’ (Air Quality Expert Group, 2018)

The value of GI for urban air quality lies in its ability, not to remove pollution by

deposition, but to control its distribution by changing its dispersion close to source 
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its immediate wake to pollution emitted just upwind (Air Quality Expert Group, 2018)  
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VOC emissions

‘Impacts of Vegetation on Urban Air Pollution’ (Air Quality Expert Group, 2018)

- When the wind blows directly and consistently from source to receptors

- When a sufficiently dense vegetation barrier diverts enough polluted air

- When there is enough space beyond the barrier & its recirculation region

Wind Direction



‘Green Infrastructure for Roadside Air Quality’ (Levine et al., 2019)

An evidence-based approach developed in partnership with Transport for London     

Wind Direction

‘Recirculation region’

H (metres)

3H - 3 (metres)

[If the recirculation region is similar to that created by a building (Harman et al., 2004)]  
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VOC emissions

Wind Direction

Under the right conditions, a taller barrier can (partially) protect people to a greater 

distance downwind of the barrier; e.g. a hedge combined with a dense line of trees



‘Green Infrastructure for Roadside Air Quality’ (Levine et al., 2019)

An evidence-based approach developed in partnership with Transport for London     

But site-specific conditions of wind, urban form, and interactions between the two 

affect whether an intervention will be of benefit (or disbenefit) and to what extent.



‘Green Infrastructure for Roadside Air Quality’ (Levine et al., 2019)

An evidence-based approach developed in partnership with Transport for London     

We are developing resources enabling you to estimate on a site by site basis,

what GI, where within a street, will be of how great a benefit (or disbenefit) to who



Quantitative ‘GI4RAQ Platform’ designed with urban practitioners

A prototype Platform will be made freely available (and open source) in March 2020:

web-based software providing quantitative estimates of site-specific impacts of ‘GI4RAQ’



Take Home Messages

‘Green infrastructure is always good for air quality’

The right green infrastructure, in the right place, can effectively

control the distribution of pollution and reduce public exposure
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‘Green infrastructure can remove some pollution but it isn’t a silver bullet’

Green infrastructure does not remove much urban air pollution

But..

Strategic green infrastructure can much reduce exposure to it

Reduce          Extend          Protect

Emission reductions are essential but let’s also reduce exposure

And..

Prioritise action based on (concentrations) + exposure + vulnerability



Thank you


