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Evolution of aerosol optical thickness over Europe
during the August 2003 heat wave as seen from
CHIMERE model simulations and POLDER data
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This study compares the aerosol optical thickness (AOT) measured at 865 nm by the
Polarization and Directionality of the Earth’s Reflectances (POLDER) sensor and sim-
ulated by the chemistry-transport model CHIMERE during the wide pollution episode
that occurred over Europe in the first half of August 2003. The comparison demon-
strates the ability of the model to reproduce the main AOT features observed in satel-
lite data, with a general agreement within a factor 2. Although, the observed AOT
values are consistently overestimated by the model (30-50%), observed and simulated
data are spatially correlated. The quantitative comparison between model and satellite
retrieved AOT data remains difficult due to large uncertainties in both satellite re-
trievals and model simulations. The simultaneous comparison with the ground-based
Sun photometer Aerosol Robotic Network (AERONET) measurements suggests the
underestimation of POLDER-derived aerosol levels within a factor of 2, and shows the
absence of systematic biases in model simulations. The major discrepancies (factor 5)
between the model and satellite occur over the Northern Europe on 05-06 August
and are due to the influence of smoke particles transported from local fires in Portu-
gal. Those particles have a strong optical signature, and are not taken into account in



model emissions. The comparison also discusses the advantages and limits of the use
of satellite data for the model validation.



