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Emission data of trace gases and aerosols are crucial for atmospheric chemistry models. Since in
general emissions cannot be measured directly, they are estimated using various proxy data.
Available inventories contain annual values of trace gas and aerosol emissions within given
areas, and further split into polluter groups such as road traffic or industry. This separation does
not take current meteorological and societal effects into account. Thus, the emission data is
known to include possibly large uncertainties.
In this work, we develop a system to assess the contribution and their uncertainties of different
source categories toe air pollution. As observations of pollutants cannot be directly linked to their
source, the four-dimensional variational data assimilation system of the EURopean Air pollution
Dispersion – Inverse Model (EURAD-IM) is extended towards a polluter source specific emission
correction method. Therefore, the possibility of exploiting different spatial distributions, diurnal
cycles, and chemical compositions of the polluter groups is investigated on the model domain of
North Rhine-Westfalia, Germany, with 1km x 1km horizontal resolution, where emission by road
traffic and industry are the dominant sources for most trace gases and aerosol. As a first
approach, we rely on the assumption that pollutants of the same emission sector can be assigned
to the same correction factor. From the simulations, separation criteria between different
pollution sources are derived as a basis of a decision algorithm applying a random forest method.
We found that this system is able to separate emissions between important polluter groups like
traffic, industry, and agriculture at least in the cases of high emissions, in well observed areas and
during suitable meteorological situations. This means the system performes best when
assimilating observations from measurement stations leeward of emission sources and thus
integrating sufficient information content to characterize the polluter.
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