
FINAL REPORT PROGRAM LEFE 

Program LEFE/ IMAGO Project Title 

 

Years 

2014– 

2017 

PI Julien DELANOË julien.delanoe@latmos.ipsl.fr, LATMOS 

and Vincent NOËL vincent.noel@aero.obs-mip.fr LA 

Participating Laboratories: CMS, CNRM-GAME, GSMA, IPSL, 

LA, LAMP, LATMOS, LGGE, LMD, LOA 

Contribution to 

           CALIPSO-CLOUDSAT satellite mission 

(CNES/NASA) and Earth-CARE mission preparation 

(ESA)  

Other funding sources: CNES TOSCA-

Atmosphère/ESA/ANR 

Objectives 

The ongoing EECLAT project unites and organizes the current and planned work of the French scientific 

community that studies atmospheric composition (clouds, aerosols, chemistry) mainly through the spaceborne 

observations of the A-Train satellite constellation and the future Earth-CARE and MESCAL. 

Main results  

The EECLAT project contains more than 30 work packages (depending of the year). LEFE funding has helped a 

large number of contributors meet and discuss their projects and results. This has greatly helped structure and 

mutualize their efforts, and created a sense of scientific community grouped around common research topics 

and methods. Given the coordinating nature of the project, the bulk of the LEFE funding has focused specifically 

on encouraging scientific animation and communication between participants. Thanks to LEFE funding, six 

workshops were organized so far in France, in January 2013 (Besse), 2014 (La Rochelle), 2015 (Ploumanac’h), 

2016 (Carcassone), 2017 (Saint-Valery-Sur-Somme) and with German colleagues in 2018 (Colmar). During 

these, more than 40 participants (2017 and up to 70 in 2018 with our German colleagues!) to the project were 

able to meet, exchange ideas and results, and investigate new research avenues. Several projects were initiated 

thanks to these exchanges. The community is appreciative of this opportunity for making independent projects 

more visible, coordinating research efforts in a unified framework and encouraging collaboration. The scientific 

programmes of these workshops, scientific and coordinating slides are available at http://eeclat.ipsl.jussieu.fr.  

Addressed themes in the proposal (in 2016): 

T1. A-Train and EarthCare Public Products: This Theme describes efforts related to products that are actively 

developed by the French community, made available publicly and used internationally.  
T2. Clouds: development and use of Research Products: Here we examine cloud properties in different regions 
(e.g. Tropics, mid-latitude, poles) in relation with their environment to better understand regional specificities of 
cloud processes. We also explore larger patterns that link cloud occurrence and properties to global atmospheric 
circulation, or to their global radiative impact.  

T3. Aerosols: development and use of Research Products: We use A-Train and Earth-CARE observations to 
derive information on aerosol sources (natural and anthropogenic) and on their optical properties on a regional 
scale (Euro-Mediterranean region, high latitudes in the Northern Hemisphere).  

T4. Development of radiative transfer tools and future products: We develop and adapt forward radiative 
transfer models for each instrument (wavelength, resolution, sensitivity, etc.) and specific scientific applications.  

T5. Measurements for EarthCARE: Our goal is to build test databases to frame our future analysis of Earth-CARE 
data, using observations from ground (IPRAL), airborne (RALI) and spaceborne (CATS-ISS) instruments that mirror 
capabilities of Earth-CARE.  

T6 Polar precipitation, from CloudSat to Earth-CARE: Here we investigate the combined use of A-Train 
observations and field campaigns to study Antarctic precipitation. 
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Physical characterization of mid level clouds over West Africa (Bouniol et al.) :The CloudSat-CALIPSO data 
have been processed in order to characterize the geographical distribution of mid level clouds over West Africa 
at the scale of West Africa and to document their seasonal evolution (Figure 1). A larger occurrence is observed 
in the South and West part of West Africa mainly due to an enhanced occurrence during the monsoon period. 

 

Figure 1 Density of occurrence in 3°x3° boxes of mid-level clouds identified in CloudSat-CALIPSO data. First row: annual scale, monsoon 
period, dry period. Second row: longitudinal average of density of cloud occurrence. Third row: same as the second row but for Niamey 

and BBM sites.  

Clouds in Antarctica (Listowski et al.) : Figure 2, we show that the cloud 

cover is maximum in winter on the continent, but minimum above the seas 

at the same time. It is higher in West Antarctica than East. The supercooled 

water phase (absolute fraction) decreases to a minimum in winter 

regardless of the region of interest for each year, illustrating a temperature 

control which in the first order is largely dominant over other effects 

related to dynamic for example. It should be noted that the relative 

fraction (in relation to the cloud cover) of supercooled water follows a 

similar evolution to that of the absolute fraction (relative to the number of 

CloudSat-CALIPSO overflights). 

Figure 2 Monthly evolution of the cloud fraction (left panel) and supercooled water fraction (right panel) for the different Antarctic regions 
for each year from 2007 to 2010 using DARDAR product. Dark blue: Weddell sea, light blue: Ross sea, Green: West Antarctica, Brown: 
Antarctic Plateau 

Future of the project : The EECLAT project answers annually to the TOSCA-Atmosphere call to research 

propositions that have funded its efforts since 2010. Participants to the project have expressed their desire to 

renew this proposition for the next years. 
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