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Atmospheric aerosol variability above the Paris Area during the 2015 heat wave - comparison
with the 2003 and 2006 heat waves

Patrick Chazette, Julien Totems and Xiaoxia Shang

LSCE (IPSL), CEA-CNRS-UVSQ, UMR 8212, Gif-sur-Ywettfrance

Abstract.

The aerosol layers during the heat wave of Julyb283Zer Paris Area have been studied using
a N,-Raman lidar with co- and cross-polarized channBle lidar observations are examined to
allow the identification of main aerosol types dhéir origins, in synergy with measurements of the
AERONET sunphotometer network and back trajectdugiss from the HYSPLIT model. The
results are compatible with spaceborne observatbiODIS and CALIOP. As for previous heat
waves of August 2003 and July 2006 occurring imEeathe aerosol optical thickness is very large,
up to 0.8 at the lidar wavelength of 355 nm (betw8és and 0.7 at 550 nm). However, air mass
trajectories highlight that the observed aerosggig may have multiple and diverse origins during
the 2015 heat wave (North America, Northwest AfriSauthern and Northern Europe). Biomass
burning, pollution and desert dust aerosols haen ldentified, using linear particle depolarisation
ratio, lidar ratio and analysis of back trajecterigitiated at the altitudes and arrival times o t
plumes. These layers are elevated and are showhave little impact on surface aerosol
concentrations (PM < 40 pg it or PMhs< 25 pg nt) and therefore no influence on the local air
quality during the 2015 heat wave, unlike in 2088 2006. However, they significantly modify the
radiative budget by trapping part of the solar ingéoutgoing fluxes, which leads to a mean
aerosol radiative forcing close to +50+17 WWrper aerosol optical thickness unit at 550 nm
(AOTss5g) for solar zenith angles between 55 and 75°, wilaih available from sunphotometer
measurements. This value is smaller than thoseh@f2003 and 2006 heat waves, which are
assessed to be +95+13 and +70+18 WADTsso, respectively. The differences between the heat

wave of 2015 and the others are mainly due to bimthnature and the diversity of aerosols, as
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