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DISC Tasks and Contributions to Aeolus Science Conference 2023 #

Instrument DLR

monitoring O. Lux- Inst "
O. Reitebuch: DISC 7 - - Lux-Instrumen
N. Masoumzadeh: Mission Calibration, Performance
Ré rocessin ’ support Characterization K. Schmidt: Solar and

P J atmospheric signals
_ Reprocessing Algorithm U. Marksteiner: response
M- Rennie: NWP campaigns refinement calibrations IRC
Impact ...Q V. Cito-Filomarino: ground
l. Krisch: QBO (4 I returns
Impact \’... aeo us Processor
W. McLean: Aerosol studies evolution G.-J.M ille; Rayleigh
: : .-J. Marseille: Rayleig
assimilatiqn = DISC Cloudy Winds
S. Bley: Wind Aerosol Product quality Jlj | B. Witschas: New Mie
validation assimilation monitoring algorithm
Ch. Lemmerz:
Tropical campaign VirES Sroduct D. Trapon: Aerosol L2A
VRE validation Improvements

oral presentations D. Donovan: ATLID algorithms
poster presentations User support, P. Wang: Aeolus vs. CALIPSO
campaign/science Sommuncaron
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Aeolus highlights in 2022/2023, reprocessing and processor development
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Aeolus and DISC highlights in 2022 / 2023 “ aeolus —=DISC

DLR
(" . ) : e a4 ™
January 2022: 2o likelen 22z, 237 27 May 2022: 30/31 August 2022: 8/9 September 2022:
meilie seialepen iz I_Drocessor Aeolus prominent at Laser enerqgy i t Doppler wind lidar
track Hunga Tonga baseline update B14 . aser enengy Increase to
| . " ESA LPS in Bonn and more than 100 mJ workshop at EUMETSAT
voicanic eruption in the reporting media discussing the way
e St forward for EPS-Aeolus 13 September
£ . 2022:
g e EUMETSAT [JERNA A\d
28 March i i o= B %\‘ Processor
01 April 2022: § =TT o baseline
39 Anniversary S - & = update B15
Conference in L E L mer 2yl ) -
N J Taormina T ) - B __J
e — September 2022:
@esa @ - ECMWEF .. TROPOS, “n“==== %Pm;ﬁs Sotutions Tropical campaign
o, T R ok in Cap Verde with
“oorm  serco s[aft awms OLa LI EES el
i T e
1%2{:;2528002?: 1 March 2023 Acolus 01 December 2022: ES:e(;:\l/IJLNzl‘or e
Summer 2023 ; NRT products FM-A NRT data beco_mes .
: baseline Nl available to the public )
assisted reentry update B16 :

_ 08 March 2023: 16 February B 3 October
30 April 2023 Public release of Avcs J 2022:
End of nominal B11 L2A NRT Calibrated Switch off
operations and dataset from Rayleigh WFI:\;':'BO
start of EOL 2020-2021 cloudy <
activities winds 22 November 2022:
available

Public release of 3" reprocessed dataset
Y 4 vyear squalify Aédolug data




Reprocessing of Aeolus observations RIS DNEIrEeE ‘#7

1st reprocessing from June to December 2019
with baseline 10 product quality finished and
available in October 2020

2"d re-processing finished using baseline 11
processor versions for period June 2019 to
October 2020 and available in October 2021

3'd re-processing campaign data products
published on 22 Nov 2023; final verification
report available (27 Feb 2023) baseline 14
processor versions for FM-A period
September 2018 to June 2019

A first time hot-pixel correction for FM-A
A first time M1-bias correction for FM-A

A first time orbital radiometric calibration for L2A
product and AEL-PRO, -FM, MLE*
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Oct 2020

Reprocessed=M-B data of 2019ncluding
M1 correction (B10) available on 14
October 2020

S

Reprocessing-M-B data from June 2019 to
October 2020B11) available
on 11 October 2021

Oct 2021

2 aeolus
=>DISC

Agolus Data Innovation Science Cluster
isc

Verification report of the third reprocessing
campalgn for first FM-A period from Sep-
tember 2018 till June 2019

Reprocessed=M-A datawith hot-pixel and
M1 correction(B14) available
on 22November2022

Reprocessing o€omplete Aeolus mission
since launch with optimized processor
settings and processor versigB16)
will be availableearly 2024(FM-B)
and early 2025 (FMN)

J
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* AEL-PRO, AEL-FM and MLE are flagged invalid in B14



2"d and 3" reprocessing of Aeolus for FM-B / FM-A period: Rayleigh
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Figure by S. Abdalla (ECMWF)




Major updates for baseline 16 data products since 18 April 2023 /_)47

L1B processor V7.14.1: _ oo

A Update of Rayleigh signal-to-noise-ratio (SNR) 2B15 1va.80
calculation: The dark current offset and read-out noise are ol e
added to the Rayleigh SNR calculation; this effects 2812 v3.50
Rayleigh estimated errors in the L2B product. _2p10 e

A New dark current offset (DCO) correction using orbital S 200 V30 §
means: This slightly improves the random errors of the wind € so7p— | oo v320 &
products (~1-2%). 2h0e F.' ______________________________________ e Avioisoind R | o

A Due to a new hot pixel issue in range gate 16 appearing in 2804 S 1 A Rt v8.11
December 2022, a new flag has been introduced to turn e oo | e——— T e
off the hot pixel correction for single pixels. 2801 b e s {v8.00

|_2A processor V316 2\J0r=\1n9 Jul 2J0a2no Jul 2.Joe;12n1 Jul 2J0a2n2 Jul 2J032r13

A New QC in MLE subBRC: A quality flag has been added to Date Fig. by A. Geiss (LMU)
the higher horizontal resolution (subBRC) MLE PCD Non-public  ZZ1 Reprocessed 1 Operational

A The Aeolus Feature Mask (AEL-FM) and the Aeolus
Profile (AEL-PRO) product is flagged valid il e S i

A Improved Cloud/aerosol discrimination in AEL-FM / > |
AEL-PRO processing ................................. N — T .............. j ....................... |

L2B processor V3.90: Aeolus Satellite i H Lok }—b i : LR e |

Processar Processor Processor Processar

A Anew residual threshold option has been added as QC

Tort;hel Mie .Cortlela.utpL.JtaThls removes a IIOt of gross errors E2S, LO/L1A/L1B and L2A operational processor by D. Huber (DoRIT)
In the low signal Mie winds (e.g. in aerosols). L2B operational processor by J. de Kloe (KNMI)

A A new Rayleigh Char\nel wind bias correction based on calibration processors at ACMF and codadef by S&T and ABB
the Mie channel emitted frequency has been added. processor handover and anomaly management by Serco




Timelines of signal levels, random errors,
and hot pixels




Evolution of the Rayleigh random error [ENANIIAENTY
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0.6 normalized to 26/07/19 | : : ! Figures by O. Lux (DLR)
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A The evolution of the Rayleigh-clear random error (standard deviation from O-B statistics) correlates well with the ATM signal loss in terms of pj V1 4 ;
as itis dominated by shot noise from the detection process

A The changes in the P/N settings in December 2021 and April 2022 have reduced the random error, but the ATM signal loss leads to an increasing impact of
the solar background, particularly in the extra-tropics

A Tonga plume in February/March 2022 increased random error in the tropics, new RBS in extratropics (1 km thick) end-August 2022 reduced random error

A Switchback to FM-A in November 2022 resulted in large improvement of the random error to about 5.0 m/s (global)




talk by O. Lux / M. Rennie |
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Evolution of the Mie random error
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AMecl oudy winds have hi gh dhanRaylegit-alearidue to much grbngenbaskscatter from clouds

A Hence, Mie random error is much less driven by laser energy and atmospheric receive path transmission and solar background levels, due to
significantly lower spectral bandwidth of Mie spectrometer

A 1tis rather influenced by changes in the data processing algorithms during the mission

A Switchback to FM-A in November 2022 improved the random error from about 4.5 m/s to 4 m/s (global)




talk by O. Lux |

Evolution of the hot pixels

DLR

A 75 hot pixels (Mie: 41, Rayleigh: 34) on the two ACCDs appeared during the
mission corresponding to about 10% of all pixels in the memory zone.

Rayleigh ACCD

Mie ACCD

Ilg‘l nl.,ul

) , A Nearly linear increase over themission( 1 new hot pi xel ever:
5 0 5 0 A However, increasing departures from linearity, e.g. gap between July and Nov 2022
£ E : : . :
e 2" A Rayleigh pixel [15,3] became hot on 22/12/2022 andhasc aused wi nd bi
'{;B ?,,B in corresponding range bin 15 despite DCMZ correction (analysis on-going).
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L2B wind and L2A




Rayleigh-cloudy HLOS wind J. Mie-cloudy HLOS wind wl! PSC
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Latest L2A developments for aerosol optical properties

Main evolutionsfor Baseline 15/16 for L2A processor |———l DLR

A Implementation of AerosolAlgorithm MLE( MaximumLikelihoodEstimation) atfiner horizontal resolution ~17.4km

0 Ihctivatedin L2Aoperationalproduct B16)
A Add Quality Checks (QC) flag for Migivenat coarserhorizontal resolution ~87kmo Iagctivatedin L2A B16)

A Add Quality Checks (QC) flag for Migizenat finer horizontal resolution~17.4kmo Ictivatedin L2A B16)
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Calipso and Aeolus optical product

532 nm Total Attenuated Backscatter, km st UTC: 2019-05-01 10:17:41.1 to 2019-05-0110:31:09.8 Version: 4.10 Standard Dayhm Total Attenusted Backscatter, km ' sr”  UTC: 20190501 1031:10.5 1o 20190501 10:4439.2 Version: 4.10 Standard Daytime
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NRT monitoring in CY48R1: observation coverage
and temporal statistics for Feb 2023

Monitoring of aerosol product at ECMWF é
DLR

Backscatter coefficient in 107 m1srt

BIAS

STD

Backscatter coefficient

All units are in 107" m~tsr—!.

: . 10-T L1
Slide by W. McLean (ECMWF) All units are in 10~ m™ sr™". 17




