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pmod ' wrc Research objective

Combining retrievals from the active and passive sensors of the A-
Train constellation (hamely CALIOP, POLDER-3, MODIS)
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pmod ‘wrc Sources and sinks in the global dust cycle
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Why does Lidar ratio vary?
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pmod ' wrc Why Is Lidar ratio important?

U Aerosol Optical Depth [AOD]
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pmod ' wrc Why Is Lidar ratio important?

U Aerosol typing
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pmod ' wrc Why Is Lidar ratio important?

U Aerosols’ microphysical properties
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pmod ' wrc Dust Lidar ratio

U Studies.. LR redifinition towards a better representation
of AOD and DREs
U Easy to identify due to its non-spherical shape
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pmod ' wrc CALIOP onboard CALIPSO

Light Detection And Ranging ... LIDAR
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pmod " wrc POLDER-3 onboard PARASOL 2@

POLarization and Directionality of the Earth’s Reflectances
.. passive instrument ... reflectance at the top of the atmosphere (TOA)

AOD along with other aerosol and
POLDER-3/GRASP-Components surface properties..

General structure of inversion algorithm

Parameters Dimension Description
. o x|l e e " AOD (4, latitude, longitude) Aerosol optical depth
Observation definition ] Forward model: : Replace aerosol refractive indices : { L - . ® - ..‘ 5 f
“|simulates observations, f(a?) for a <—= with refractive indices driven by 1 AExp (latitude, longitude) AE (670/865 nm)
given set of parameters, a® 1 fractions of acrosol components : AODF (A, latitude, l()ngiludE] Fine-mode AQD
7 ADDC (A, latitude, longitude) Coarse-mode AOD
a? flar), etc. AAOD (A, latitude, longitude) Aerosol absorption optical depth
ob i e v SSA (A, latitude, longitude) Single-scattering albedo
servation definition: ical i . inversi i RealReflndSpect {4, latitude, longitude) Real part of refractive index
viewing geometry, spectral r Numerical inversion: version settings: s ) o ) . S e
% : o o " » magRefIndSpect {4, latitude, longitude) Imaginary part of refractive index
characteristics, coordinates et. ?| stat. optimized fitting of f*by [~ - description of error Af*; P - - : : sva hi ¢ cion dictribut
: s : ks B ! SizeDistrLogNormBin  (five, latitude, longitude)  Five bins of size distribution
Observations: f* fla®) under a priori constraints - a priori constraints . . F o
——— SphereFraction (latitude, longitude) Sphere fraction
g - final VertProfileHeight {latitude, longitude) Aerosol scale height (unit: m)
LandPercentage (latitude, Longitude) Land percentage (%)
B OME e ot e e v SR ResidualRelative (latitude, longitude) Relative residual
Retrieved parameters: H Including refractive indices driven -

o . . : : : S : L ) ) -
a?—describes optical properties  been directly retrieved from satellite A= 443 490,565, 670, 865 and 1020 nm.

of aerosol and surface I observations by fitting radiation

fommmmmm et : Dubovik et al. (2011, 2014, 2021); Li et al. (2019)
Li et al. (2019)
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pmod ' wrc MODIS onboard Aqua or®

MODerate resolution Imaging Spectroradiometer
.. passive instrument ... reflectance at the top of the atmosphere (TOA)
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Adjustment of dust LR until..

DOD¢aL10p=DODpg; per-3/6RASP

DODc 10p=DODypas

LR pgateq INStead of 44 sr
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Dust LR distribution [2006-2009]
CALIOP-POLDER 3/GRASP Components
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Dust LR distribution [2007-2017]
CALIOP-MIDAS
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Selection criteria

U Identification of CALIPSO orbits nearby AERONET sites

C CALIPSO orbits residing within a circle of 100 km radius centered at an AERONET station
C AERONET observations within a £30 min time window centered at the CALIPSO overpass time

U Clear sky conditions based on the CALIPSO classification scheme

U Laser beam penetrates throughout the atmosphere reaching at the ground level

U Dust should be at least the 95% of the total aerosol records

U The elevation difference between the AERONET site and CALIPSO mean ground track elevation should be below 100
m (Amiridis et al. 2015)

U The elevation slope in the CALIPSO overpass are constrained to be less than 400 m (Amiridis et al. 2015)

ATARRI Workshop | Anna Moustaka | Friday, February 20, 2026
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Combiningetrievalsfrom activeand passivesensorf the A-Trainsatellite constellation(CALIOPPOLDER; MODIS towards
U Definingthe Annualand SeasonaDustLRdistribution over North Africaandthe Middle East
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