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The topic of this presentation is the source identification of particles in the atmosphere and the physical and
chemical transformations occurring in them once emitted. Particles are injected directly into the atmosphere from
a number of sources or formed in situ from gaseous precursors compounds. Our approach involves measurements
of aerosols with multiple techniques occurring simultaneously, to deduce point source characteristics and to
understand the atmospheric processes responsible for their modifications. Five sites were used in the city of
Barcelona (NE Spain) during a one month campaign (October 2010): a main road, an urban background site, a
regional background site and two towers (150m and 450m above sea level, respectively). The use of the synergy of
highly time-resolved instruments (such as 2 Aerosol Time-of-flight Mass Spectrometer and 2 HR-Aerosol Mass
Spectrometer – ATOFMS and AMS) was coupled with traditional off-line techniques (11 high-volume samplers at
12 hours resolution) in order to deduce all the information provided by them. A vast number of instruments were
also deployed to characterize simultaneously all five sampling sites, including particle number and size-resolved
concentrations. Two cielometer were also used simultaneously horizontally and vertically in order to get close
to the full picture of the source identification of particles in the atmosphere. This presentation will discuss: 3D
distribution of PM1, PM2.5 and PM10 across Barcelona under different boundary layer conditions, the evolution
of nanoparticles in the atmosphere and the chemical composition of the aerosol obtained simultaneously across 5
sites in a major city in the Southern part of Europe.
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