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In the Mediterranean area, Saharan dust outbreaks often contribute to substantial increases of
particulate matter levels to the point where it can exceed the limits requested by the last air quality
directive 2008/50/EC for inhalable particulate matter (PM10). The possibility to take into account
desert dust contribution in regional air quality models through their coupling with operational dust
models is of great interest for applications from local to national scales. This study investigates the
ability of the Atmospheric Modelling System of MINNI project (AMS-MINNI) (Mircea et al.,
2010) to reproduce the measured dust and PM10 concentrations through its coupling with the dust
model Skiron (Spyrou et al., 2010). The different formulations of physical and chemical
atmospheric processes, aerosol microphysics in particular, in the two models impact on preparing
the dust boundary conditions. The former model uses the modal representation for aerosol particles
considering fine particles with diameters less than 2.5 m (PM2.5) described by two log-normal
distributions (modes) called Aitken and accumulations modes, and a coarse mode for particles with
diameters greater than 2.5 m (AERO3, Binkowski et al., 2003). AERO3 was extended to include
the dust component in accumulation mode. The latter model considers eight size bins for dust
particles with effective radii of 0.15, 0.25, 0.45, 0.78, 1.3, 2.2, 3.8, and 7.1 m. Several simulations
were carried out with AMS-MINNI to test the effect of remapping bins over modes. This was
evaluated at three horizontal spatial resolutions (20 km, 4km, 1 km) in relation to the changes of
transport, dispersion, deposition processes and emissions distribution.
The model output was compared to fine and coarse dust aerosol derived from measurements
performed in Trisaia, ENEA Center, during May – June 2010. The aerosol particles were sampled
with two high volume samplers equipped with size selective inlets for collecting the aerosol
particles with diameters below 10 (PM10) and 2.5 m (PM2.5) respectively. The dust elements
were identified and quantified in the daily aerosol samples by Inductively Coupled Plasma Mass
Spectrometry (ICP-MS) and ion chromatography (IC).
The results show that the dust component during the Saharan transport is relatively well
reproduced by the air quality system AMS-MINNI when dust is added at the boundaries of domain.
The model performances are highly dependent on both model coupling approach and horizontal
spatial resolution used in the simulations.
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