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Monitoring  aerosols  and  cloud  with  spaceborne  lidars  such  as  CALIOP  is  essential  for
characterizing their vertical distributions.  CALIOP lidar observations for more than ten years
have improved the estimation of radiative forcing of aerosols and cloud feedbacks, two of the
main uncertainties for climate prediction. However, the estimations of aerosol extinction profiles
from backscatter lidars such as CALIOP rely on hypothesis of their optical properties (e.g. Lidar
Ratio) and can therefore present large uncertainties.

The international Atmosphere Observing System (AOS) mission,  a collaborative program from
NASA,  CNES,  JAXA  and  CSA  will  carry  a  new  generation  spaceborne  lidar  for  better
characterizing  clouds  and aerosols.  The  design  of  this  lidar  offers  High Spectral  Resolution
(HSR) at 532nm, thus avoiding the ambiguities in the estimations of aerosol extinction profiles.

In the current presentation, we analyze the contribution of these new spaceborne measurements
implementing an Observations System Simulation Experiment (OSSE) based on the MOCAGE
chemistry transport model. A Nature Run (NR) that we consider as the reality and a Control Run
(CR) trying to represent the same reality in a free model are simulated. Synthetic observations
are computed from the NR with a lidar simulator called ‘BLISS’ witch takes into account the
instrumental characteristics of the sensor. These data are assimilated in the CR. The validation of
the adopted approach is done by comparing the Assimilation Run (AR) to the NR, the CR as well
as to independent observations.

Our first case study is a Saharan dust event on March 2018 reaching Greece. The Nature Run is 
extracted along the CALIOP trajectory for a two-week period at a resolution of 1°x1°. Two 
simulations are computed, one with a standard “Klett” inversion (CALIOP-LIKE), and a AOS 
lidar with HSR at 532nm. Comparisons between both configurations allows to evaluate the 
added value of the HSR lidar.

First  results  concerning  the  benefits  of  the  AOS  configuration  for  observing  aerosols  and
constraining  MOCAGE  are  presented.  We  consider  the  AOD  structure  and  the  vertical
distribution in term of backscatter and concentration of desert dust for diagnostics.
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