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Remote sensing solutions for mobile atmospheric observations
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The three main instruments that we developed for observations of the atmosphere during motion are: the shipborne
CE318-T CIMEL photometer, a modified version of the standard CIMEL photometer, the fast sun-tracking
PLASMA photometer [1], tested on car, aircraft, ship and the CIMEL CE370 (532 nm) and CE376 (532 nm, 808
nm, depolarization) compact, micro-pulse lidars that were already embarked on car for mobile campaigns. The
lidar is used in synergy with the photometer to provide characterization of vertical and spatial variability of the
scenes observed during movement. The shipborne CE318-T photometer is permanently installed since 2021 on
the French research vessel Marion Dufresne in the frame of the MAP-1O (Marion Dufresne Atmospheric Program
- Indian Ocean) research program, exploring Indian Ocean waters and sky. The PLASMA photometer has shown
its capabilities to map aerosols loading and properties during several spatial variability campaigns in France using
MAMS mobile system [2,3]. The CIMEL CE370 lidar allowed to explore the on-road vertical variability of
aerosols in North China Plain and in industrial areas near Tianjin port [4]. First tests for mobile measurements
with the dual-wavelength CE376 lidar were made during FIREX-AQ (Fire Influence on Regional to Global
Environments and Air Quality) campaign [5] in north-western US in summer 2019, exploring fires close to the
source. Since then, we improved the stability, robustness and modularity of the CE376 lidar, to be tested for new
mobile campaigns. A first integration of the new CE376 lidar for mobile measurements will be on the Polar POD
(https://www.polarpod.fr/), vertical vessel to circle the Antarctica and study the Southern Ocean and atmosphere
above. Results from mobile photometer and lidar synergy during campaigns on land (France, China, USA) and
on water (Marion Dufresne MAP-10) will be presented, showing the capabilities of such synergy of instruments

for atmospheric characterization (mapping of AOD, Angstrom Exponent, volume size distribution, extinction
coefficient profiles, mass concentration profiles). This type of moving exploratory platform that allow measuring
spatially the Essential Climate Variables (ECV) concerning aerosols properties (optical depth, single-scattering
albedo, layer height, extinction profiles) are particularly of interest for satellite Cal/Val campaigns.
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