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OSIRIS : Observing System Including PolaRisation in the Solar Infrared Spectrum
APOLO 2019
From POLDER (PARASOL, 1996-2013) to 3MI (MetOp-SG, 2021) mission Lille, France

OSIRIS measurements
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w 81

20 km

Caracteristics : VIS-NIR MIR
POLDER 443 490 565 670 763 765 865 910 1020
3MI 410 443 490 555 670 763 754 865 910 1370 1650 2130
OSIRIS 440 490 670 763 765 870 910 940 1020|1240 1360 1620 2200
Polarized

* POLDER concept : a wide field of view polarimeter imager
* Two optical systems : VIS-NIR (440-940nm) and SWIR (940-2200 nm)
e 2-dimensional CCD cameras, the target can be seen from up to 16 views

/

Treatment with simple Radiometric model : Most of the radiometric (absolute and

angular calibration) and geometric treaments (distorsion in the SWIR / optical axis
orientation ...) are applied.

/(swm) \

18.4 km (VIS)

. X 18.6 km (SWIR)
Pixel size:58*58m (SWIR) 24.7 km (VIS)

18*18 m (VIS)
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Objectives

APOLO 2019
Lille, France

Technical objectives:

Development of new aerosol retrieval algorithms for the future spaceborne 3-MI/ESA sensor (MetOp-

SG/2022)

* Use the airborne prototype of 3MI onboard the F-20 (OSIRIS) to evaluate these algorithms

e Validation against AEROCLO-sA data : sun-photometers, in-situ, lidar data + comparison with
available satellite data SEVIRI, OLCI, IASI ...

Scientific objectives :

*  Which are the dynamical processes responsible for emission and transport of Biomass-Burning particles?
* How are they distributed with respect to the clouds?

*  Which are the interaction between aerosol and ambient humidity?

*  Which are their direct, semi-direct and indirect effect?
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rning impacts
APOLO 2019

A climate laboratory 2 Lille, France

Biomass burning,
6.0 and cloud fractions
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10 flights, 30 flight hours

AEROCLO-sA 5-12th September 2017 Half of the flights over land

Mostly remote sensing at 8-10 km

APOLO 2019
32 dropsondes

Lille, France

(355, 532 and 1064 nm)

+ In-situ mesurements
(cloud and aerosol,

(0.380->2.2 microns / polarization / (Spectral AOT (10 bands | B \ optic/microphysic/chemistry)

single view :15° (backward) for 380=>1640 nm) ) AR N A ' S + ground based LiDAR
MINIMIR and nadir for MICROPOL) Dy s = n AERONET

(infrared radiometer : 8.7, 10.5 et 12 um)
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Instrumental synergy

APOLO 2019
Lille, France
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OSIRIS algorithms

APOLO 2019
Lille, France

Input data: Multi-pixel retrievals (PP or full image) for total +
polarized radiances :
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Calibration

_ ] ) ) APOLO 2019
In-flight correction of the absolute calibration Lille, France
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Application to AEROCLO-sA measurements APOLO 2015

Scattering and absorption properties thought OSIRIS inversions Lille, France
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Application to AEROCLO-sA measurements

Validation of OSIRIS inversions i

Lille, France
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Application to AEROCLO-sA measurements APOLO 2015

Direct Radiative Effect at high spatial resolution | Lille, France
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Application to AEROCLO-sA measurements APOLO 2015

Regional study of absorbing properties ,4 Lille, France
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Next step : Cloud microphysics

Extent inversions to MIR channels (3MI mission)

Altitude (km)
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APOLO 2019
Lille, France
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Next step : inversion

method
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APOLO 2019
Lille, France
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(fine mode, Waquet et al. 2009)
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Conclusion
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APOLO 2019
Lille, France

OSIRIS :

* A high spatial and temporal polarimeter imager
20mx20m pixels, every 8 seconds
* large spectral band covering
from 440 to 2200 nm
* Integrated aerosol properties
scattering and absorption

Expected improvements :

* Application of the complex radiometric correction
method.

* Use full the full spectral range to obtain aerosol
composition

* Pixel to pixel inversions (3Ml like)

e T It B - ‘Urban"émissio‘n- I
BB —'California » L

New field campaign?

,\,/’-\

Dust — Saharan coast
.-

; AEROCLO-sA .
=Marine - Chile’s coast -

* Needs for science: mineral dust / multi-layer situations (BBA and dust/dust above clouds).
* More glitter measurements in clean conditions.

Prepare Cal/Val studies High spectral

resolution LiDAR

From UV to IR

2004 2006

POLDER/PARASOL 3MI/Metop-SG

IASI/Metop

IASI-NG/Metop-SG
UVNS/Metop-SG

CALIOP/CALIPSO

EarthCARE

OSIRIS data available soon on Sedoo database : http://baobab.sedoo.fr/AEROCLO/ POLDER inversions on ICARE : http://www.icare.univ-lille1.fr/parasol/products
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The OSIRIS instrument o#board the 20
Simulator of the futur spaceborne 3MI instrument of ESA (2022/MetQb)

=>Most of the radiometric (absolute and angular calibration) and geometric treaments
(distorsion in the SWIR / optical axis orientation ...) are applied

* Treatmentwith simple RIM
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Status of iInstruments
Future treatments for OSIRIS :

« Retreatment with full RIM

-Required fully characterized instrument

Stokes formalism (I, Q and U)

R . polarization induced by theptic "
s . efficiency of thanalyzers B
| - orfentation ofanalyzers 1 Q‘;']

0
V=t G . Abx( Lo cos(2 o). (e cos(2 (o)) @t sin(2 (g~ U]

« Straight light characterization
VAT

CCD Array




GLITTER technic to evaluate OSIRIS lab calibration

Etalonnages Osiris
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SSA

New retrieved SSA with alternative calibration (based on glitter technic)
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