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Investigating inequalities in exposure to PM2.5 from wood burning
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Poor air quality is one of the largest environmental threats to human health, with a broad range of

pollutants contributing to air pollution. Of these, fine particulate matter, defined here as particles

with an aerodynamic diameter of less than 2.5 micrometres (PM

2.5

), is especially important with

respect to human health. Globally, exposure to ambient PM

2.5

is estimated to cause 4.2 million

early deaths a year (WHO, 2024) and in the UK 30,422-42,640 early deaths were attributable to

ambient PM

2.5

 exposure in 2018 (Flower et al., 2025).

PM

2.5

is emitted from a broad range of primary sources and secondary aerosol is formed in the

atmosphere from gaseous precursors. In the UK wood smoke from domestic heating has been

shown to be an important source of PM

2.5

in urban areas, accounting for 20% of annual average

PM

2.5

mass and up to 50% of PM

2.5

mass in the winter heating season (Srivastava et al., 2025). This

has led to policy interventions designed to reduce the emission of PM

2.5

from domestic

combustion. To ensure policy is led by evidence, the source locations and communities exposed to

PM

2.5

 from wood burning need to be better understood.

Here, the spatial distribution of PM

2.5

from wood burning was investigated in the West Midlands,

the third largest conurbation in the UK. Black carbon concentrations were determined using an

aethalometer mounted in a car and the Aethalometer model (Sandradewi et al., 2008) was used to

estimate PM

2.5

from wood smoke in the winter heating season. Large spatial variations in PM

2.5

from wood smoke were observed and combining these measurements with socio-economic data

shows that deprived communities are exposed to the highest concentrations of PM

2.5

from wood

burning. However, once population density is considered the data suggest that emissions per

household may be higher in less deprived areas.
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