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Air quality impact of diesel ‘severely
underestimated’

Hydrocarbons are precursors to hazardous air pollutants including ozone
and particulate matter. Hydrocarbons from diesel make up over 50% of all
hydrocarbons in the air in London, a new study has found. The authors also

estimate that they contribute up to half of total ozone production potential in
London, and say future air quality control strategies must focus more on these
pollutants.

Around three quarters of the European population now live in urban areas?!, and as
a result are exposed to hazardous air pollution. The primary urban air pollutants are
particulate matter (PM), nitrogen oxides (NO,), ozone (O3) and volatile organic compounds.
These pollutants are linked to respiratory and cardiac disease and can reduce life
expectancy?.

Hydrocarbons (chemicals made up of hydrogen and carbon) are precursors to two priority
air pollutants: ozone and PM. Small hydrocarbons (containing between two and seven
carbons) are relatively simple to observe and levels have been successfully reduced in many
cities. However, those with longer carbon chains — typically released from diesel vehicles —
are more difficult to measure, and therefore are not explicitly considered in air quality
strategies.

British researchers recently measured these elusive pollutants in their capital city, London, a
typical large European city. They conducted two, five-week studies at a background site as
part of the Clean Air for London project. The researchers continuously monitored the
hydrocarbons present in the atmosphere in January/February and July/August 2012.

The comprehensive chemical measurements show that, on average, diesel-related
hydrocarbons make up over half of atmospheric hydrocarbons (by mass). They are also an
important source of secondary pollutants, such as ozone — a major component of urban
smog that damages vegetation and is a risk factor for respiratory disease.

The researchers went on to more precisely calculate how these hydrocarbons contribute to
ozone formation. They assessed the effects on local ozone production by calculating the
‘ozone formation potential’ of each emission source. They estimate that diesel-related
hydrocarbons contribute up to 50% of London’s ozone production potential.

Finally, the researchers compared their measurements to emissions inventories, finding that
diesel-related compounds in the atmosphere are under-reported in emission inventories.
Although it is thought to represent best practice for international reporting methodologies,
the UK national emissions inventory under-reported various diesel-related hydrocarbons by
factors of 4 up to 70. As diesel use in the UK is within the European average, the authors
say this underestimation is likely the case across the EU. These underestimations are
significant, because national emissions estimates drive policy.

There are existing policy challenges for cities when it comes to controlling the nitrogen
dioxide emitted by modern diesel vehicles. This study shows there may be a similar — but
as-yet unrecognised — challenge when it comes to controlling reactive carbon emissions.
There is a need to focus policy on these diesel-related hydrocarbons, as the fuel is estimated
to take over petrol as the main transport fuel used globally by 20203,

This is the first direct evidence of significant diesel hydrocarbons in London’s ambient air,
although the authors do note limitations to the study, including a lack of data on the
atmospheric fate of long chain hydrocarbons, and say methodological improvements are
needed to more accurately measure diesel hydrocarbons.
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