Identification of parametersinfluencing the variability of particle number size distributionsin Europe
- amulti-site study
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Three years of aerosol measurements from four Eamopdistribution can be derived. This way the main @mtions
cities were analysed to identify and quantify tlaegmeters and interactions between the ambient environmemt an
influencing the particle number size distributiddSD) at particles are reduced and compressed to a manageabl
different measurement sites (Copenhagen, Helsinkiinimum which makes it easier for a near-future
Leipzig, London). A ‘triple-site’ approach was dstahed forecasting of particle number size distributions.

with data from a roadside, an urban backgroundaandal

measurement station, which were available for ezdth

size range of 8 to 700 nm. =i

Average hourly total number concentrations varige
between 3.300 cin (Copenhagen rural) and 23,000 Tfi 5
(London roadside). Highest variability on the dairoourse °
was found for the roadside sites and on the sehsonese a0
for the rural sites.

A first identification of the influencing paramesef=so
was found using correlation analysis pointing ound/v"ﬁ
speed, wind direction, temperature, shortwave doavdw °
solar radiation, daytime and season as most doiminat s
factors. These were then quantified using a meltiplear _*
regression approach with a partially non-lineaatmeent of E::o
input data documenting the highest influence foytidee =4
(45%) followed by wind direction (18%), season (2% z =598 —
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wind speed (11%), temperature (8%) and solar radiat ’ Time [h] Time [h] Time [h]
(6%) on average. coo [y NENNNNET TN

The variation of influence between the different
cities are analysed and discussed. Subsequentlys M&be
modelled using the regression approach in orderetdy
how well the parameters are capable of ‘explainitigg
actual NSD, showing best performance for roadsi&N
with correlation coefficients between 0.65 and (&8erage
COD of around 0.2 to 0.3, Fig.1l) and with correati
coefficients of 0.5 to 0.6 only limited performanfe the
rural sites (COD of around 0.3 to 0.4 on average).

Finally the data was classified into a limited
number gf characteristic (_:Iuster gize distributiainsing Acknowledgements:
unsupervised and semi-supervised cluster analysis
approaches. After a first source assignment of ehedter
(e.g. on the basis of daytime and seasonal ocaarevind

sector, mean diameter or total number concentrgtitive Research), Andreas Massling and Matthias Ketze¥hus

main information about the influence of the loc%niversity)are specifically acknowledged
(meteorological) conditions on the particle numtsize '

Fig.1: Coefficient of Divergence (COD) for comparison of
modelled and measured number size distribution. The
smallest values indicate the highest conformity at a
specific daytime and per particle size; the highest values
indicate heterogeneous conditions. RO represents the
roadside measurement site, BA the urban background and
RU the rural site within Copenhagen (COP), Leipzig
(LEI) and London (LON).
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