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Summary :

This  thesis  work  focuses  on  the  study  of  aerosols  and  their  impacts  on  climate,  clouds  and
environment. Aerosols are tiny particles suspended in the atmosphere that are generated by human
activities and also by different natural sources. These particles have a strong impact on global climate,
and are likely to partially offset the current global warming, which is likely to be due to the release of
anthropogenic greenhouse gases. Large uncertainties however are still associated with their overall
effect  on  climate.  Aerosols  may  also  have  harmful  impacts  on  health  since  they  can  reach  the
respiratory tract. The main goal of this thesis work will be to develop new remote sensing methods for
aerosol  characterization,  available  for  the  future  satellites  planned  by  the  European  Spaceborne
Agency (ESA).  The accuracy of  these new technics  will  have to  be evaluated using various data
acquired during field campaigns. An airborne field campaign is planned in the region Hauts-de-France
(2021-2022), with the help of the labex CaPPa, for the study of pollutant aerosols and their impacts.
During this field campaign, the radiative and microphysical properties of aerosols and clouds will be
measured,  notably  with  the  OSIRIS  polarimeter,  which  was  developed  at  Laboratoire  d’Optique
Atmosphérique. This instrument is the airborne prototype of the future spaceborne instrument of ESA,
called 3MI, planned to be launched in 2022-2023. The goal will be to evaluate the ability of this future
sensor to accurately retrieve the key parameters of aerosols and clouds, such as the concentration of
pollutants in the air and the water cloud droplets size. An airborne field campaign was also conducted
in Namibia in 2017 (national ANR funding project). These data are already available and could be also
used for this purpose. Ultimately, this thesis work will also contribute to evaluate aerosol properties in
climate  and  air  quality  models  in  the  frame  of  a  national  project  of  intercomparison  between
observations and models, in collaboration with the french meteorological agency.


