
OBJECTIFS SCIENTIFIQUES

Aérosols et système climatique: effets direct, semi-direct & 
indirect.

Cycle de l’’’’aérosol: Sources – Transport – Variabilité –
Tendances.

– Contenu intégré  et AOD – Absorption – Taille – Forme -
Nature à l’’’’échelle globale
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ChArMEx: Analyse des produits aérosols POLDER-3 en Méditerranée

Comparaison des AOT totale 670 nm POLDER-3 et AERONET                        

Validation et variabilité de 2005 à 2012 sur les 2 super-sites ChArMEx

R=0,92

N=787

Ersa Lampedusa

POLDER-3

AERONET
Chiapello et al., 2012

DELTA(AOD) ≈ 0.025-0.035

+/-0.005
Time dependence  

Global average as 
function of time 

MODIS  Collection 05

A-Train: Comparison of one of the common
aerosol parameter: AOD

average over 52 months
AODPOLDER-AODMODIS

0.25° x 0.25°

∆AOD = AODPOLDER- AODMODIS



1st Indirect effect: more aerosol produces smaller cloud droplets
this study uses cloud droplet size from PARASOL and aerosol index from MODIS, CALIPSO is used to identify when the smoke 
layer is in contact with the cloud deck and when it is vertically separated

Blue – Separate layers: indirect effect appears to be small
Red – when CALIOP is used to confirm aerosol is in contact with cloud: 
indirect effect consistent with theory INDIRECT EFFECT

Costantino and Breon, GRL, 2010
June2006-December 2008

March, 2008

June, 2008

CCI/Aerosols/ESA

PARASOL AEROCOM



New Algorithm: The concept of multi-pixel retrieval
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(Dubovik et al., 2011)

Regional maps (1800 x 1800 Km)

Strong spatial and temporal 

variation of AOD

AOD and SSA at 670 nm. 

Banizoumbou (Jan., Febr. 2008).

AEROSOL OVER LAND - INVERSION OF PARASOL 

OBSERVATIONS: GRASP (Generalized Retrieval of Aerosol and 

Surface Properties)

21.02.2008

23.02.2008

(Dubovik et al., 2013)



AOD & Angstrom Exponent.
POLDER/AERONET

St.Dev.=0.160

SSA. POLDER/AERONET

Version K Version V 



Regional maps (1800 x 1800 km). Mongu, SSA 
670 nm

Small SSA correspond to biomass burning!

NASA Global Fire Maps
28.08.2008 – 06.09.2008
(detected by MODIS)

Aerosols above a cloud deck
(liquid phase) from PARASOL

Scattering angle (°)
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Inversion Lidar/Parasol/Modis

Waquet et al., 2009



Sensitivity of polarized radiance to 
aerosol above clouds scenes

scattering angle (°)
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Polarized radiance at 865 nm :

(Q and U : Stokes parameters)
Plane-parallel transfer radiative code (1D)

Cloud:
•Presence of a cloud bow at ≈ 140°
•Range that doesn’t depend on COT for
COT>3

Lp = ± Q2 +U 2

Cloud + Biomass 
(AOT = 0.2)

Cloud + Dust 
(AOT = 1.6)

Waquet et al., AMT (2013)

Sensitivity of polarized radiance to 
aerosol above clouds scenes
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Polarized radiance at 865 nm :

(Q and U : Stokes parameters)
Plane-parallel transfer radiative code (1D)

Cloud:
•Presence of a cloud bow at ≈ 140°
•Range that doesn’t depend on COT for
COT>3

Cloud + Biomass (small spherical

particles, reff = 0.1µm):
Additional polarization at side scattering angle

Lp = ± Q2 +U 2

Cloud + Biomass 
(AOT = 0.2)

Cloud + Dust 
(AOT = 1.6)

Waquet et al., AMT (2013)



Sensitivity of polarized radiance to 
aerosol above clouds scenes

scattering angle (°)

po
la

riz
e

d 
ra

di
a

nc
e

 a
t 

86
5 

nm

Cloud + Biomass 
(AOT = 0.2)

Cloud + Dust 
(AOT = 1.6)

Cloud reff = 20 µm

Cloud reff = 10 µm

Polarized radiance at 865 nm :

(Q and U : Stokes parameters)
Plane-parallel transfer radiative code (1D)

Cloud:
•Presence of a cloud bow at ≈ 140°
•Range that doesn’t depend on COT for
COT>3

Cloud + Biomass (small spherical

particles, reff = 0.1µm):
Additional polarization at side scattering angle

Cloud + Dust (coarse non-spherical
particles , reff = 2.5 µm):
Reduction of the polarization in the cloud bow

Lp = ± Q2 +U 2

Waquet et al., AMT (2013)

POLDER : Mean AOT at 865 nm and Ångström above cloud (March, April, May 2008)

Global analysis (Spring 2008)

(Waquet et al., GRL, 2013)
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AOT at 865 
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POLDER : Mean AOT at 865 nm and Ångström above cloud (June, July, August 2008)

Global analysis (Summer 2008)

(Waquet et al., GRL, 2013)
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(Waquet et al., 2013)

Peers et al., 2014



Aerosol absorption above clouds

AOT at 865 nm ångström

0.0 0.3 0.2 2.4

ϖ0,865nm

1.0 0.7

Thanks to the information about aerosol above clouds scattering, the total radiances
at 490 and 865 nm from POLDER will lead to the evaluation of the aerosols
absorption.

Case study : biomass burning aerosols above clouds off the coast of Namibia.
(04/08/2008 – preliminary results)

ϖ0,490nm

1.0 0.7

Dubovik et al. (JAS, 2002)

(Peers et al. 2014 in prep)

Aerosol above clouds radiative forcing
The method will also provide an estimation of the error upon the retrieved 

cloud optical thickness (∆ COT) and the estimate of the radiative forcing (rad. forc.)

Case study : biomass burning aerosols above clouds off the coast of Namibia. (04/08/2008 -
preliminary results)

MODIS COT ∆ COT

-35 35.0

rad. forc. (W.m-

2)

max ~ 60 W.m-2

3.0 20.0 -8.0 8.0

(Peers et al. 2014 in prep)


