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In the frame of the CALIOPE project (Baldasano et al., 2008), the Barcelona Supercomputing Center
(BSC-CNS) currently operates a high-resolution air quality forecasting system based on daily photochemical
forecasts in Europe (12km x 12km resolution) with the WRF-ARW/HERMES/CMAQ modelling system
(http://www.bsc.es/caliope) and desert dust forecasts over Southern Europe with BSC-DREAM8b (Pérez et al.,
2006; http://www.bsc.es/projects/earthscience/DREAM). High resolution simulations and forecasts are possible
through their implementation on MareNostrum supercomputer at BSC-CNS.

As shown in previous air quality studies (e.g. Rodríguez et al., 2001; Jiménez-Guerrero et al., 2008), the
contribution of desert dust on particulate matter levels in Southern Europe is remarkable due to its proximity to
African desert dust sources. When considering only anthropogenic emissions (Baldasano et al., 2008) and the
current knowledge about aerosol physics and chemistry, chemistry-transport model simulations underestimate
the PM10 concentrations by 30–50%. As a first approach, the natural dust contribution from BSC-DREAM8b is
on-line added to the anthropogenic aerosol output of CMAQ.

The aim of the present work is the quantitative evaluation of the WRF-ARW/HERMES/ CMAQ/BSC-DREAM8b
forecast system to simulate the Aerosol Optical Depth (AOD) over Europe. The performance of the modelled
AOD has been quantitatively evaluated with discrete and categorical (skill scores) statistics by a comparison to
direct-sun AERONET observations for 2004. The contribution of different types of aerosols will be analyzed
by means of the O’Neill fine mode AOD products (O’Neill et al., 2001). A previous aerosol characterization
of AERONET data was performed (Basart et al., 2009) in order to discriminate the different aerosol source
contributions within the study region.

The results indicate a remarkable improvement in the discrete and skill-scores evaluation (accuracy, critical
success index and probability of detection) of AOD when using CMAQ+DREAM8b compared to CMAQ-alone
simulations. An accurate analysis of the relative contributions of anthropogenic aerosols and desert dust to AOD
over Europe and their seasonality will be also presented.

References:

Baldasano J.M, P. Jiménez-Guerrero, O. Jorba, C. Pérez, E. López, P. Güereca, F. Martin, M. García-Vivanco, I.
Palomino, X. Querol, M. Pandolfi, M.J. Sanz and J.J. Diéguez: “CALIOPE: An operational air quality forecasting
system for the Iberian Peninsula, Balearic Islands and Canary Islands- First annual evaluation and ongoing
developments”, Adv. Sci. and Res., 2: 89-98, 2008.

Baldasano J.M., L. P. Güereca, E. López, S. Gassó, P. Jimenez-Guerrero. “Development of a high resolu-
tion (1 km x 1 km, 1 h) emission model for Spain: the High-Elective Resolution Modelling Emission System



(HERMES)”. Atmospheric Environment, 42: 7215-7233 doi: 10.1016/j.atmosenv.2008.07.026, 2008.

Basart, S., Pérez, C., Cuevas, E., Baldasano, J. M. and Gobbi, G. P. "Aerosol characterization in Northern
Africa, Northeastern Atlantic, Mediterranean Basin and Middle East from direct-sun AERONET observations",
Atmos. Chem. Phys.., 9, 7707-7745, 2009.

Jiménez-Guerrero, P., Pérez, C., Jorba, O. and Baldasano, J. M. "Contribution of Saharan dust in an inte-
grated air quality system and its on-line assessment", Geophys. Res. Lett., 35(3), 2008.

O’Neill, N. T., Dubovik, O., and Eck, T. F.: A modified Angstrom coefficient for the characterization of
sub-micron aerosols, App. Opt., 40(14), 2368–2375, 2001.

Pérez, C., Nickovic, S., Pejanovic, G., Baldasano, J. M. and Ozsoy, E. "Interactive dust-radiation model-
ing: A step to improve weather forecasts", Geophys. Res., 11(D16206),doi:10.1029/2005JD006717, 2006.

Rodríguez, S., Querol, X., Alastuey, A., Kallos, G. and Kakaliagou, O. "Saharan dust contributions to
PM10 and TSP levels in Southern and Eastern Spain", Atmos. Environ., 35, 2433-2447, 2001.


