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Model calculations have been performed to estimate the effects of emissions in Stockholm on the population exposure to particulate matter (PM)
outside the city.

The impacts of five different emissions were investigated: Road traffic exhaust, split into Light Duty Vehicles (LDV) and Heavy Duty Vehicles
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Wear particles - - - - - 2520 000

The uncertainties in the emission estimates for Residential Heating using biomass (wood) are very large but it seems that it is an important PM source
in Stockholm. In this report two estimates of the emissions have been used. In the lowest estimate, which seems more realistic, the contribution to
population exposure of directly emitted combustion particles from residential heating is of similar magnitude (37%) as the contribution from road
traffic exaust (42%). For all sources, except Sea Traffic, the total population exposure to combustion PM is much larger within Stockholm than
outside; for shipping the total exposure is about as large outside the city as within.

For all sources, except residential heating, the secondary inorganic aerosol (SIA) exposure is higher than the combustion particle exposure.

Non-exhaust particles dominate the total impact on PM10 exposure, contributing about 60-70% to the total exposure, due to all the studied sources in
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The total population exposures to fine particles (PM2.5) due to the different emissions in Stockholm are shown
in Figure 23. Johansson and Eneroth (2007) only give total exposure to non-exhaust particles (not divided into
fine and coarse fractions). Here it is assumed that the part of the population exposure due to the fine fraction
inside Stockholm is 20.5% (based on Mélardalen scale simulation results). Outside Stockholm the relative

amount of fine particles, compared to coarse, increases slightly due to longer atmospheric residence times for the
finer particles.

The calculated total PM2.5 exposure, due to Stockholm emissions, is dominated by directly emitted combustion
particles from residential heating, and fine non-exhaust particles, when the emissions from Johansson and
Eneroth (2007) are used. If the much lower SMED emissions would have been used for residential heating the

results would have been quite different as can be seen in Figure 23, with the fine exhaust particles contributing
about 1/3 to the total PM2.5 exposure.

European population exposure to PM2.5 due to emission sources in
Greater Stockholm
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Figure 23. Contributions of different sources in the Greater Stockholm area to the yearly average
population exposure to PM2.5 in Europe. For the residential heating source, two different estimates
are given, one based on the emissions from Johansson and Eneroth (2007) and one based on
emissions from SMED. Unit: person pg / m°.
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