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1. Business as usual activity (operational services + projects)
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: ‘";‘ﬁ‘ g
S -

st

Services :
. 85 /year calibration services provided by CNRS (50 / y in the frame of the ACTRIS infrastructure).
- AOD calibration, since early 2019, at Observatoire de Haute Provence, supervised by LOA.
. QC/QA, Maintenance, etc

Traceability:

- Radiance traceability to NASA (travelling instrument)

Stations :
15 new stations into AERONET since end 2019.

Instruments :
Since end 2019, several stations operating a very old instrument upgraded their instrument
All stations have to operate a CE318T by end 2025

ESA also contributed to the upgrade of CNRS calibration platforms
Mobile photometer development
Staff : In 2021, 2 permanent positions obtained in CNRS (LOA and OHP) for QC/QA and calibration.

Event : AERONET in COP26 in October 2021 (https://www.actris.fr/aeronet-presente-a-la-cop26/).

Metrology : QA4EOQ/MAPP /H2020 (FOV measurements, new led-based calibration source, radiance traceability to Sl)



https://www.actris.fr/aeronet-presente-a-la-cop26/
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3. Comparison NASA / CNRS (Day time AOD)

Mauna Loa : same location, same software, same date, different instrument and different ‘calibrator’
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4. Campaigns / Intensive Observation

Shipborne
photometer

Tracking

- Continuous track
during measurements
- GPS

Sea spray
- Air flow in the collimator
- Dry and clean air
- With a standard collimator
- Pipe system

Marion Dufresne
Data Processing (MAP-10)
- Day and night AOD i
- Almucantar
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Campaigns and Data
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Jeremy-Florent2 campaign near Boulogne-sur-mer (5 months)
Map of the trajectory of the ship during the campaign from January 11 to Mars 09 2021.

Tangora campaign near New Zealand Sea2Cloud (20 jours)

2019-2020

PolarStern campaign Artic (Moon AOD) (1 year)

2019

Car campaign FIREX (2 months)

2018

PolarStern campaign Bremerhaven-Cap Town PS116 (2 months)

PolarStern campaign Punta Arenas-Bremerhaven PS113 (3 months)

2017

Kommandor_lona campaign Artic PS122 (2 months)




Around Madagascar
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Campaign MAYOBS #1273 between 2021-09-14 to 2021-10-03
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Around Madagascar

Time series (AOD, AE, H20)

Day & Night
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Reaching La Réunion
(Volcanic Plume)

Campaign Test-10-2021 #1273 between 2021-10-16 to 2021-10-24
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Shipborne CE318T-based photometer :

14 month of continuous automatic operation without major problem => concept validated.

- Setup a first short series on ship to create a new component to MAN
=> MAAN = Maritime Automated Aerosol Network

- Cover all oceans (new ships, new campaigns (i.e La Réunion -> Cayenne, april-July 2023, AMARYLLIS)
- ESA would support one mobile unit for CNRS in 2022 or 2023 (to be setup on research vessel, in regular operation)
- Some ACTRIS mobile exploratory platforms could integrate it.

- NASA/NOAA : one instrument setup in July/September 2022 (funded by NASA, technical support CNRS)

- Fundings for additionnal instruments to be found by partners. Technical service supported by CNRS

- Concentrate effort on the data processing (validity and inclusion of sky radiances for providing aerosol retrievals
for maritime observation, from spectral AOD and spectral AOD+sky radiances).

- New services : technical services (instrument monitoring and data)



5. Instrumental developments for innovative atmospheric measurements for Cal/Val

5.1 Advanced-Photometer Developpment (POC) - AGORA-Lab (CNRS/CIMEL)

Proof Of Concept Phase almost over (with a 3D printer version)

=> Airborne instrument (high speed, AOD, angular radiance, waterproof)

Test on a « oscillating platform »

12

CNRS/LOA- March 2022



Instrumental developments for innovative atmospheric measurements for Cal/Val

Ouput Voltage

Advanced-Photometer Developpment (POC)

Comparison in dynamic with fixed AERONET reference photometer => OK
(rotation : angular speed variable ~0.25 rad/s or greater)
Lille 25/mars/2022 CN SUN de PL3D(#1050) et du Ph #943 master AERONET
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* Prototype Advanced Photometer (#1050) frequency : 5 sec

Reference CIMEL CE318T : 1,5 min (triplet) every 15 min.
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Instrumental developments for innovative atmospheric measurements for Cal/Val

Advanced-Photometer Developpment (POC)

* Comparison in dynamic (motion) with fixed AERONET reference photometer => OK
(rotation : angular speed ~0.25 rad/s)

Ratio Signal A-Photometer / Signal CIMEL reference = very stable
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Instrumental developments for innovative atmospheric measurements for Cal/Val

Advanced-Photometer Developpment

* Next steps

in April/May 2022 :
— check on MAMS (CNRS-LOA instrumented car)

— test moon tracking on the oscillating platform (oscillation simulator).
— test sun tracking without using high quality compass

— test Almucantar scenario « in motion » close to AERONET reference photometer

In 2022/2023 :

— design and build 1 pre-industrialized unit (new robotisation, 2022-2023)
— in 2025 on-board the new French airborne (ANVOLE)

— autonomous (without operator).

— be setup on any mobile platform

15



Instrumental developments for innovative atmospheric measurements for Cal/Val

* 5.2 New dev. on profiling atmospheric fluorescence measurements (2021-2028)
— OBSA4CLIM national project (2021-2028).
— 1 full time research-engineer (CNRS/Lille)
— 1 Ph.D Student (2021-2024, W. Boissiére) i
— AGORA-Lab (CNRS/CIMEL) ‘

-«

n
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‘g~
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* 5.3 Automatic Compact Mobile Lidar measurements
— 1 Ph.D thesis (2021-2024, M. Barrero-Sanchez). AGORA-Lab (CNRS/CIMEL)
— OBSA4CLIM national project (2021-2028). First attempt on TGV
— Polar-pod (fleet), around antarctica (2023-2025)
— H2020/INFRA-TECH Call : ATMO-TECH project (technical consolidation to resist to hard conditions)

16



Instrumental developments for innovative atmospheric measurements for Cal/Val
What we gain with fluorescence ?

Laser induced fluorescence (Excitation in UV, 355 nm)

17Sep |, 18Sep |

Sze distribution at ~6000 m
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-> Depolarisation + fluorescence -> power tool for aerosol classification. We will add dimensions (spectral)
-> High power lidar (high quality of lidar signal in UV (Elastic, Raman, depolar) => good for Earth-Care Cal/Val
-> New Lidar (LIFE) to be start operation in ~2023 .

-> Framework for LIFE processing : AUSTRAL (AUtomated Server for the TReatment of Atmospheric Lidars)
17



6. Conclusion & perspectives (QA4EO Phase 2) for 2022-2025

Activity 1: Provision of general support to the sun/sky-moon photometer calibration/maintenance/operatio
processing/training:

* a) provision of QC/QA, calibration for both stationary (AERONET) and mobile photometers,

* b)design and implementation of a NRT processing chain for mobile automatic photometer (high frequency direct
sun/moon AOD, downward sky radiance data and retrieved aerosol products, new service)

* ¢)purchase and integration of a new led-based integrating sphere into calibration facility (system proposed within the
frame of a potential CCN)

Activity 2: Setup and operation of a second ship-photometer on a research or commercial vessel

Activity 3: Provide innovative regular dataset from Mie-Raman-fluorescence lidar for cal/val applications, collocated with
AERONET at ATOLL platform.

*  Supplementary through CCNs (expected in 2023)

*  CCN1: purchase and integration of second automatic ship-borne photometer on a scientific or commercial vessel
(priority 1) - searching for campaign opportunities (contributions to Cal/Val)

*  CCN2: purchased of a new Led-based calibration source to improve the current AERONET calibration service (priority 2)

Last Marion Dufresne Data (Indian Ocean) : QC/QA Data are available for space mission validation 18



http://loaphotons.univ-lille1.fr/photons/planning/scp/mob/map-phmob-2021.php?fph=1273&fns=Marion-Dufresne&fddc=2022-02-01&fdfc=2022-03-06&origin=LOA&cp=OBS-AUSTRAL

End 2019- Early 2022 scientific production related to field or specific campaigns
involving photometer & Lidar
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