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WGCV ACSG / AC-VC Linkage

« AC-VC-16 and AC-VC-17 (and joint GEMS/Sentinel-4/ TEMPO) meetings originally planned to
be hosted by BELSPO and BIRA-IASB in Brussels => ONLINE MEETINGS (2020/06, 2021/06)

« AC-VC-18 meeting to be hosted by BELSPO and BIRA-IASB in Brussels, March 14-18, 2022
« Validation in cross-agencies harmonization efforts in AC-VC topics:
Air Quality: Aerosols (Lead S. Kondragunta, NOAA)
Air quality: Trace gases (Leads B. Lefer, NASA, B. Veheilmann, ESA)
« Greenhouse gases (Lead D. Crisp, JPL)
 Ozone (Lead D. Loyola, DLR)

» GHG emission inventories for global stocktakes, reanalyses, CoViD-19 (fast response, dashboard),
interdisciplinary (Chairs B. Lefer, NASA, H. Tanimoto, NIES, B. Veheilmann, ESA)

» General discussion at AC-VC-17: interleaved AC-VC /| WGCV activities work well, enhanced
collaboration wished on some topics like aerosols
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Airborne and field campaigns

« 2020-2021 campaigns in Asia/Pacific, Europe and USA
 UV-Vis and IR spectrometers

« Mapping, enhanced horizontal resolution

* Inter/intra pixel experiments and (super)sites (:

« Geostationary peculiarities vs. LEO I

AAAAAAAAA

« Surface BRDF, orography, clouds
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B Ground-based IR
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GHG Cal/Val Roadmap (draft)

3 toward global stocktake 2023 and 2028

2003 2008 2013 2018 2023 2028

| Moderate spectral resolution |

| High spectral resolution and wide coverage SWIR-TIR and pointing

Instruments Imaging & high spectral resolution

Imaging high spectral resolution & pointing

| Full spatial coverage
| GHG and NO,

Compact Geo |

| Prelaunch Cross calibration: Intercomparison of radiometric standard |

Challenge
(1) Mueller matrix | Vicarious calibration, coincident observation of multiple sensors |

| Cold site, uneven topography, thick aerosol |

| International commercial flights, sampling, in-situ

(GHG Density) Column density with ground-based high-resolution FTS

Vertical profile : radiosonde, airplane (spiral flight)

| Portable moderate resolution FTS at CAL/VAL sites

VAL Challenge Airplane: emission from different source sectors
(1) Global flux Mega cities
(Flux) (2) Windspeed and direction Accuracy |

Simultaneous NO, measurement |
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NDACC IRWG TCCON COCCON

http://ndacc.org http://tccon.org http://www.imk-
. Bruker 120HR/125HR . Bruker 125HR asf.kit.edu/english/COCCON.php
ru - Bruker EM27/SUN
 Resolution 0.0036 cm « Resolution 0.02 cm . -
 Resolution 0.5 cm -1
*  Profile retrievals * Profile scaling retrievals

(limited vertical » Profile scaling retrievals

resolution, at least
tropo/strato partial
columns)

= Courtesy M.K. Sha, M. De Maziere and B. Langerock (BIRA-IASB)
CEOS WGCV-49 teleconference, June 29 — July 2, 2021 Atmospheric Composition Updates


http://ndacc.org/
http://ndacc.org/
http://www.imk-asf.kit.edu/english/COCCON.php

NDACC IRWG =

* Operational use in: EUMETSAT AC SA
IASI validation, ESA MPC TROPOMI
validation, CAMS validation (RD delivery
supported by CAMS27)

* Recent and ongoing harmonisation efforts
in QAJECV, GAIA-CLIM, CAMS27, C3S-
311a-Lot3 (BARON)

Upcoming SFIT/PROFFIT to improve
harmonization of uncertainties evaluation,
better spectroscopy

» Selected NDACC stations to join EU
research infrastructure ACTRIS: with
central processing facility, QA/QC,
training...

* CO, retrieval strategy under development
(IUP/UB & BIRA-IASB)

TCCON

* Operational use in: 0CO-2/3 &
GOSAT/2 Cal/Val, CAMS validation,
ESA TROPOMI validation (limited RD
delivery)...

» GGG2020 will improve prior profiles
(shape and possible bias), verify CO
calibration factor, improve
spectroscopy, reduce remaining
airmass and H,O dependences, reduce
scatter in CO product, improve
diagnostics for instrumental issues.

* Negotiations ongoing for selected
TCCON stations to join EU research
infrastructure ICOS, with central
processing facility

» Profile retrievals under development.
Tropospheric partial columns can be
derived indirectly

fl '('P'|!|"'"'|‘J IN

COCCON SO,CE0N

+ Operational usage in: OCO-2/3, GOSAT/2,
S5P TROPOMI validation (started in 2020)...

* Planned update foreseen for PROFFAST,
redefined spectroscopic descriptions +
improved line lists

« EM27/SUN as travelling standard for
TCCON, COCCON can complement TCCON,
support by ESA for COCCON-PROCEEDS,
follow-up crucial for current capabilities of
COCCON

» Towards extension of COCCON with
VERTEX70 and IRcube (2 other low
resolution FTIR instruments — with higher
spectral resolution and additional species)
— ESA FRM4GHG project
https://frm4ghg.aeronomie.be
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Courtesy M.K. Sha, M. De Maziere and B. Langerock (BIRA-IASB)

Atmospheric Composition Updates



https://frm4ghg.aeronomie.be/

“

Further details

Use in operational validation facilities:
« Copernicus Atmosphere Monitoring Service (CAMS): nttps:/giobal-

evaluation.atmosphere.copernicus.eu

« ESA/Copernicus Sentinel-5p MPC: nhttps:/impc-vdaf-server.tropomi.eu

o EUMETSAT AC SAF trace gases validation: nttp:/icdop.aeronomie.belvalidation/valid-results

Intercomparisons (recent papers):
e CO: https://doi.org/10.5194/amt-12-5979-2019
c N,O: https://doi.org/10.5194/amt-12-1393-2019
»  CH, Profile retrievals from TCCON spectra: https://doi.org/10.5194/amt-12-6125-2019
*  FRM4GHG paper - low resolution FTIR comparison to TCCON: https://doi.org/10.5194/amt-2019-371
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Fiducial Reference Measurements

Fiducial Reference Measurements

» Asian/Pacific PGN and MAX-DOAS networks (GEMS, GOSAT-GW and S5P focus)

« ESA/NASA/USEPA/LuftBlick Pandonia Global Network (PGN) NO2, O3, SO2, HCHO
« US EPA/NASA efforts to integrate remote sensing at existing AQ monitoring sites

« ESA FRM4DOAS, Mutual consistency between MAX-DOAS, direct-sun UV and FTIR (HCHO
and NO2)

«  EUBREWNET uncertainty budget and enhancement
« EUMETSAT CO2M FRM study, ESA FRM4GHG, COCCON
« ACTRIS CLOUDNET, ESA FRM4RADAR, US ARM

FRM data distribution infrastructures

« 9 atmospheric Cal/Val data services assessed in CCVS T2.6
« ACTRIS, AERIS, ASDC, CEDA, EVDC, HALO, ICOS are FAIR
* Network data centers not assessed (GRUAN, NDACC, TCCON, WOUDC...)
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WGCV ACSG / AC-VC Linkage

CEOS Work Plan 2021-2023

VC-20-01 Tropospheric ozone dataset validation and harmonization 2022 04 AC-VC
VC-20-02 Air quality constellation validation coordination 2024 04 AC-VC
WGECY

VC-20-03 Air guality constellation validation coordination: validation 2022 04 AC-VC
plans WGCV

VC-20-04 Air guality constellation validation coordination: 2023 04 AC-VC
announcements of opportunity WGECY

CEOS WGCV-49 teleconference, June 29 — July 2, 2021

Geostationary Satellite Constellation for Observing
Global Air Quality: Geophysical Validation Needs
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Black: OMI/MLS
Brown: IASI-FORLI
A\ | Orange: 1ASI-SOFRID

Purple: GOME/OMI 4
Blue: OMI-RAL 1.r<3pc>5[:>he|'l(:
ozone
assessment
report

Questions from TOAR-l (Gaudel et al, 2018)

. Why do measured distributions and trends differ (i) among
satellites, and (ii) w.r.t. monitoring networks ?

Green: SCIAMACHY

Yellow: TES

TOAR-IlI Satellite Ozone Working Group goals
. Reconcile satellite-, ground- and aircraft-based data

. Global chemistry transport models as transfer standard
. Provide common methodology for validation of trends
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« VC-20-01: 'Tropospheric ozone dataset validation and harmonization'

 Lead: D. Loyola (DLR), support G. Labow (NASA) and J.-C. Lambert (BIRA-IASB)
« CEOS (AC-VC /| WGCV) response to IGAC TOAR-Il needs

« Coordination with TOAR-II Satellite Ozone WG and HEGIFTOM WG

«  WC-20-01 schedule:
v Kick-off at AC-VC-16 (June 2020)
v Initial results at AC-VC-17 (June 2021)
Progress Meeting (Jan 2022)
TOAR-II Workshop (2022, TBD)
Results at AC-VC-18 (March 2022, Brussels)
Contributions to TOAR-II publications (2022+)
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o CEOS VC-20-01 Tropospheric Ozone Activity

Status at AC-VC-17 (June 2021): 'I'[] AR CEDS

* Data harmonisation and validation protocol for satellite tropospheric ozone b 3 v e
* Gap analysis for cross-constellation validation SsSsment  canlien £V Shon
* Initial validation results

* Feedback to ground-based data providers

tropospheric

1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020

TOMS NT7|

TOMS EP

Merged GOME-type
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SCIAMACHY = =
o Residual technique (UV-VIS sensors)
GOME-2A

cones « Convective Cloud Differential

+ Nadir - Limb
oMi-MLS M

‘wwn  \/C-20-01: Contributing satellite TR

data records (as of June 2021)
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Courtesy: daan.Hubert@aeronomie.be
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« EC H2020 project to elaborate a holistic Cal/Val solution for the Copernicus Sentinel
missions, overcoming current limitations:
. Lack of cross-Sentinel synergies: methodologies, data collection, distribution, processing and inter-validation,
. Insufficient handling of inter-operability requirements within the Copernicus programme,

. Excessive dependency on data obtained from external entities without any long-term operational commitments
to the Copernicus programme,

. Global lack of reference data compliant with internationally endorsed good practice methods for operational
Cal/Val, both from permanently maintained sites and campaign-based acquisitions.

+ Coordinator ACRI-ST + 13 partners
* Advisory committee: EEA, ESA, EUMETSAT

+ Partners/stakeholders: Copernicus, EC, JRC, space agencies, WGCV and GSICS members,
Cal/Val experts, measurement networks & infrastructures

« Atmosphere: BIRA-IASB, ACRI-ST, CNES, JRC, KNMI, U. Antwerp, U. Tartu.
« CCVS addresses GHG Roadmap CV-2 and CV-5, and is also relevant to CV-6.
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CCVS - Atmosphere: requirements and status (December 2020 — May 2021)
D1.4 — Cal/Val Requirements for Atmospheric Composition Missions
D2.1 — On-board calibration
D2.2 — Vicarious methods
D2.3 — Inter-satellite comparisons
D2.4 — Systematic ground-based measurements
D2.5 - Field and aerial campaigns
D2.6 — Cal/Val data distribution services

Reviewed by ACRI-ST, Copernicus, EC/JRC, EEA, ESA, EUMETSAT, U. Tartu,
revised, delivered on June 1, 2021

More details tomorrow

CEOS WGCV-49 teleconference, June 29 — July 2, 2021
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Current CCVS - Atmosphere activities (June 2021 — June 2022): gap analysis and solution
T3.1 — Needs for new/enhanced instrumentation

T3.2 — Audit of Cal/Val methods per product, compliance with Cal/Val requirements, need for
further developments

T3.3 — Evaluation and optimization of ground-based networks configuration
T3.3 — Concept of supersite
End-to-end validation of Level-1-to-2 data production
Synergies with other EO Cal/Val domains: PICS, RadCalNet, surface BRDF...
T3.4 — Cal/Val data distribution
T3.5 — Impact of Level-1/2 Cal/Val on Level-3 data quality
T3.6 — CCVS Solution

Next (by end 2022): Reference scenarios for implementation
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Copernicus Cal/Val Solution (CCVS) — Atmosphere

Task 1.4 — Atmospheric Cal/Val Requirements

Table 5: Sentinel-5p data products available to users, for which validation is necessory: data product Usefal range of
c "( 'VS {measurand, uncertainties, quality flogs..., preduct identifier, useful range over which validation must be
performed, and mission requirements on bias (from systematic effects) and uncertainty ffrom random effects).
_— Radiometric Cloud 12_cl0Up_cF 0.1 20% 0.05
Data product Processing level/ |[Usetul range of Fraction
t I
R =L e Radiometric Cloud L2_CLOUD_CH 0-15km 20% 0.5km (P<30hPa)
Solar spectral LB_R Detailed requirements in [MAD-5-4-5] Height
irad
[radance Radiometric Cloud L2_C10UD_CA 0-1 20% 005
TOA UV spectral L1B_RA_UV Detailed requirements in [MRD-5-4-5] Albedo
d.
radance Radiometric Cloud 12_C10UD_COT 1-250 20% 10
TOA IS spectral L1B_RA_VIS Detailed requirements in [MRD-5-4-5] Optical Thickness.
d
racance Lambertian equivalent | L18_SURE_LER < 0 (absorbing dust] to 5%
TOA NIR spectral L1B_RA_NIR Detailed requirements in [MRD-5-4-5] reflectivity > 1 (high clouds)
radiance
Surface Albedo L2_SURF_AL 0-1
A SWIR spectral RA_SWIR il i ts in [MRI
::ﬁj“e o LB_RA_S Detalted reauirements in [MRD-3-4-51 Asrosol UV Absorbing | L2_AER_AI Eto410 1AM 01Aal
Index
Orone total column | 12_03_T¢C 100 =550 DU (1) % 25%
Aerosol Layer Height | 12 AER_LH 0-15km 100 hPa S0hPa
Ozone tropospheric | L2_03_TCL 0-700U (1) 25% 25%
coamn Surface UV radiance | L2_UV_SURF 20% 20% (UVAI > 1)
Qrone vertical profile L2_03_PR 0-12 ppimv 0% 1%
Nitrogen dioxide L2_NO2_TCL 0-150 Pmolec/cm2 (2) 50% 0.7 Pmolecjcm®
lruposphgri: column
Nitrogen dioxide = noz st 057 Prclecfem2 0% 05 Pmolecfcm® Table 6: Sentinel-5p influence quantities and their range over which validation should be performed and
stratosphericcalumn | Quality Indicators assessed, and ancillary parometers for which validation measurements are needed.
Wi dunero |GGz Te | Gmormaedens | 0% ke | oopmaecirt T [ atore ——————————
column 50% (polluted) domain
Formaldehyde total L2_HCHO_TC 0-20 Pmolecfem2 0% 12 Pmolecfem® Spectral emissivity of | SWIR-TIR 065t01 Decreases surface thermal radiance and increases
column surface refiection of downwelling atmaspheric radiation
Sulphur dicwide 2_s02_TC 02500 (1) 050U 10U Spectralalbedoof | UVVISNIR Btol | Increases refiection/scattering of downwelling
column 30%(5C0>15 | 30%(SCO=15 surface scattered radiation,
ou) ou) Spectral BROF of UV-VIS-NIR atangles | Influences reflection/scattering of downwelling
Carbon monawide 1z_co_c 0.5-4 10" molec/cm2 15% 10% surface from0*to | scattered radiation
total column B
Methane total 2_cra_Tc 16-2.0 ppm (XCH) (3) 15% % Snowyice flags Al Snowice influences heavily LER, cloud and AMF
column retrievals
Solar zenith angle an 20° to 90° Conversion from slant to vertical column sensitive
{sza) to scattering geometry, vertical profile of
absorber..; thortcomings of DOAS retrieval
technique for optically thick atmasphere {large
5ZA)
1) Traceabiity of Dobson Urit (OU) to SI: 1 DU is equivalent to 21415 10° kgl03] 04482 mamol/m?, or 2,667 102
1.‘3,.:.::'4,,:" o e ¢ kel or i Viewing/scan angle | All 0°:15% wrt | Various sources, introduces scan dependent biases
(vA/SA) nadic | (striping).
(2) Traceability of Polec.cri™ to SI: 1 Pmolec.cm is equivalent to 16,605 pmalfm?

aeronomie. (3) Traceability of ppm and ppb to S 1 ppm is equivalent to 1 jsmol mel™, | ppb is equivalent to 1 nmal mal™,

BIRA-IASB | J.-C. Lambert | CCVS PM4 | 4-5 March 2021 | Slide 12
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owards a generic validation protocol

or atmospheric (L2) data products ?

5 Summary: Matrix of Cal/Val requirements

Compliance of actual quality of the data product shall be evaluated with 312 CCVS-REQ-AC-013
respect to mission requirements and core user requirements
Compliance of actual quality of the data product shall be evaluated with 312 CCVS-REQ-AC-014
This section summarises in the form of a matrix the key Cal/Val requirements identified in the respect to product specifications.
° St d d d t b | t previous sections. Quantitative requirements specific to the Sentinel missions are not e e
anaards an raceaniliil reproduced. The matrix describes shortly the requirement and indicates the section(s) ission and wser requirements
describing or referring to this requirement. Calval shall establish quality bling to judge the 311 CCVS-REQ-AC-015
. . . fitness-for-purpose of the Sentinel data quality comply with product
e Cardinal validation t t
aradinal valldation targets Somciicatons and sion eaurements
Table 12 : Overview of Cal/Val requirements for the atmospheric composition Copernicus Sentinels. Cal¥al activites shiell establlsh qualfty indicatirs enebiing the Copermicus SAL,.. | COVSREQACO16
. . . services. y fitness. for their 421
s M d ment Co
ISSION ana user requirements Cal/Val requirement by category
1/Val acti establish quality i bling to readily 422,47 | cOVSREQ-AC017
Standards and traceability comply with
° within the €05 and
alta roauct conten £O Cal/Val activities shall adhere to the general EO data quality strategy 311 | COVSREG-ACO0L kS caiaMations
established in the QAGEO framework.
for the atmospheric tinels shall be 113,42, | COVS-REQ-AC-018
. Traceable Quality Indicators shall be produced to enable users to evaluate 311 CCVS-REQ-AC-002 life beyond to reflect: of core 4212
° Documentation readiy the ftnesefor purpose of the £0 dta ponretpa- e

EO Cal/Val activities shall adopt standards and best practices for 131 | COVS-REQ-AC-003

4 . The expression of tt used d Requirements on Sentinel data content and documentation
° Validation a pproac hes communties e accuracy hol be clariied ach Sentinel data roduc shall be provded with ull dentficationof the. || 3.1 | COVSAEQACa10

data processing chain: data processor versions, but also identification of the

. e o ||| |t ey e o e
C D a t d dna I yS IS Maturity of the EQ Cal/Val shall be assessed against the CEOS WGISS Data 34 | covsea-acoos E:‘;;‘:x:;ﬁx‘::ﬁﬂ‘ :;:‘ mﬁ:m:ﬂ:ﬁ:uz‘:ﬁ" 24812 | CONRRECACO2)
sty Muivi o sl il (ATBD), with identification of the intermediate parameters, influence
R Rl Traceability of the validation process, methods, tools and data shall be 311 | COVS-REQ-AC-006 - ol - d -
> D omain s p ecl fl CS docupeated Each Sentinel data product shallinclude intermediate retrieved quantities, | 24,33, | COVS-REQ-AC021
Validation reporting shall include traceability information on the Sentinel 311 | COVS-REQ-AC-007 dagrotic ) ond other quality requin 312
data product, the validation processing, and the validation teams having rform d: d information content analy:

° Planning’ Organization and inte putormed the waiad Keid W repirt
 Seninel Level-1b odiance and reflectance dotashallbe comparedto | 312 | CovsREQrAGO22)
r n a t I 0 n a I CO I | a b 0 ra t I 0 n Quality indicators shall be established for Level-1b data {radiance, 312 | COVS-REQ-AC-008 "““';:;'v ‘:’::‘:":u‘;:’;’:::: ;‘ e::'m‘::’; :’i :::;x;on. of long-term

reflectance and irradiance) and for their radiometric calibration, spectral

assignment and geolocation Sentinel Level-1b radiance and reflectance data shall be inter-compared 312, |covsReEQ-Ac023
3 with other satellite measurements. 324
[ ) o O S a n s e rv I c e S Quality indicators shall be established for Level-2 geophysical quantities 311, | COVS-REQ-AC-009
(column and profile of atmospheric constituents) 312 shall pared to (g 322 | COVS-REQ-AC-024

Reference Measurements.
Validity of the ancillary and auxiliary parameters used by the Level-1-to-2 312 | COVS-REQ-AC-010

data processors shall be verified.

-1 pect shall to 312 | COVSREQ-AC-025
other satellite measurements.

Theoretical ex-ante uncertainties associated with the Level-1b and Level-2 311, | CCVSREQ-AC-011 o r—— ST Sy s
. entinel Level-2 data compared to (ground- iducial
data products shall be given quantitative evidence of their validity. 312 afarence Maas irarients talleoudt Col/ Vi meats of  achmlillty,
Quality flags and of data usage recommendations associated with the data 311, | COVS-REQ-AC012 C , timeli f delivery, and long-
given evidence of th ty and efficiency. 312 term continuity.

aeronomie

BIRA-IASB | J.-C. Lambert | CCVS PM4 | 4-5 March 2021 | Slide 15
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Towards a generic validation protocol

for atmospheric (L2) data products ?

« Objectives of Cal/Val

« Terminology

« Mathematical formulation
« Validation metrics

« Advanced methods
and strategies

« Referred to in ISO 19124-1

CEOS WGCV-49 teleconference, June 29 — July 2, 2021
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« First review of EQ validation
approaches across different
Geoscience communities

- Validation approaches depend on
the intermittency and inhomogeneity
of the geophysical variables

+ Enhanced traceability in EO validation
approaches required
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Validation practices for satellite-based Earth observation
data across communities

Alexander Loew™? "/, William Bell®, Luca Brocca® ", Claire E. Bulgin®'", Jérg Burdanowitz®,
Xavier Calbet’, Reik V. Donner® "', Darren Ghent?®, Alexander Gruber ', Thomas Kaminski'',
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' Department of Geography, Ludwig-Maximilians-Universitat Manchen (LMU), Munich, Germany, 2Deceased 2 July 2017,
3MetOffice, Reading, UK, “Research Institute for Geo-Hydrological Protection-National Research Council, Perugia, Italy,
5Department of Meteorology, University of Reading, Reading, UK, Max Planck Institute for Meteorology, Hamburg,
Germany, 7 Spanish Meteorological Agency, AEMET, Madrid, Spain, 8Potsdam Institute for Climate Impact Research,
Potsdam, Germany, °Department of Physics and Astronomy, University of Leicester, Leicester, UK, '°Department of
Geodesy and Geoinformation, TU Wien, Vienna, Austria, ''Inversion Lab, Hamburg, Germany, '2Deutscher Wetterdienst,
Offenbach, Germany, "Initiative Pro Klima, University of Hamburg, CIiSAP/CEN, Hamburg, Germany, " Royal Belgian
Institute for Space Aeronomy (BIRA-IASB), Brussels, Belgium, '*Department of Evolutionary Biology and Environmental
Studies, University of Zurich, Zurich, Switzerland

Abstract Assessing the inherent uncertainties in satellite data products is a challenging task. Different
technical approaches have been developed in the Earth Observation (EO) communities to address the
validation problem which results in a large variety of methods as well as terminology. This paper reviews
state-of-the-art methods of satellite validation and documents their similarities and differences. First,

the overall validation objectives and terminologies are specified, followed by a generic mathematical
formulation of the validation problem. Metrics currently used as well as more advanced EO validation
approaches are introduced thereafter. An outlook on the applicability and requirements of current EO
validation approaches and targets is given.
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Towards a generic validation protocol

for atmospheric (L2) data products ?

Generic nadir satellite validation protocol (including round-robin functions)
(Keppens et al., AMT, 2015; AC-VC-10, College Park, 2014)

1. Requirements: User requirements
T

— Y
Evaluation requirements

Research data

Reference data

v

Mutual filtering <

3. Data content study: v

Filtering Geographical LAContent
numbers angtemp .
coverage correlations
A 4
Sampling? Bad
_ 1 Good
4. Information content study:
Information
metrics
>
Resolution

88 and height
registration
|

v
Set colocation/
coincidence <
criteria

5. Correlative data selection:

Extract
Correlative
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Dependences

6. Correlative data statistics:

M G = hical
” eographica
Correlation and temporal
numbers
coverage
Sampling? —8ad
i Good
7. Data harmonisation:
Mandatory:
Vertical quantity Vertical grid
matching matching
I
A 4
Optional for error budget closure:
| . i Vertical resolution Hlorzonkal
Prior matching 2 resolution
| matching §
matching
8. Comparison statistics:
P Difference
histograms
Bias and
spread

Error budget

closure
9. Derivation of quality indicators:
auaty Overview
table
10. User compliance verification: - v

User compliance

7 RN

Space-time -, -
sampling matching " i
-
&

Dependences

|m, —m,|<k\o* +u} +u3
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Towards a generic validation protocol

for atmospheric (L2) data products ?

SPARC TUNER activity: Data harmonization and uncertainty budget

Atmos. Meas. Tech., 13, 43934436, 2020
https://doi.org/10.5194/amt-13-4393-2020

@ Author(s) 2020. This work is distributed under
the Creative Commons Attribution 4.0 License.
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Level-1 / Reflectance / Surface

Emerging interest in validation of Level-1 FCDRs (calibration
validation), in validation of LER/DLER/GLER/GELER retrievals and
climatologies, in use of PICS, in directional properties of surface, in
validation of pixel geolocation... from UV-Vis to SWIR and TIR

> Investigate opportunities for a future WGCV activity cataloguing
existing methods and data and exploring new possibilities ?

CEOS WGCV-49 teleconference, June 29 — July 2, 2021 Atmospheric Composition Updates



>

(Radiometric) Clouds as Influence Quantities

for L2 Trace Gas Retrievals

Clouds modify the radiance measured by atmospheric
composition sounders and influence the L2 retrieval of trace
gases by masking and by modified sensitivity.

Effective (or radiometric, not geometric) cloud fraction, cloud top
height and/or cloud optical thickness are retrieved in the NIR (O,-
A), VIS (0,-0,) and with imagers with several key assumptions
(reflecting boundaries, multi-layered...)

Intercomparison study published: ground-based validation (vs.
CLOUDNET and ARM) of all SSP TROPOMI cloud processors +
OMI O,-O,, MODIS and S-NPP VIIRS

ESA study of impact of cloud retrievals on TROPOMI L2 trace
gas retrievals, coordinated by IUP/UB

ESA study on 3D cloud effects, coordinated by NILU

Interest on ACIX and CMIX process and outcome

CEOS WGCV-49 teleconference, June 29 — July 2, 2021
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Development of validation protocols for

atmospheric aerosol and cloud profiles

. EarthCARE = Earth Clouds, Aerosols and Radiation Explorer
. Joint ESA-JAXA mission.

. For scientific background, see B.A.M.S. special issue on the
EarthCARE Mission

. Launch in June 2022. 6-Months Commissioning Phase

. ESA and JAXA each organize the validation of their own data
products.

. Validation Research Announcements for the JAXA products
in 2013 and 2019

. Validation Announcement of Opportunity for the ESA
products in 2017: 33 proposals accepted and reviewed at the
1st ESA EarthCARE Validation Workshop: programme
considered adequate but areas of improvement remain (see
workshop conclusions in the workshop report at same URL):
better coverage in tropics and Oceania, better coverage of
cloud-profiling radars.

Futher validation contributions are welcome (contact ecvt-
esa@earthcare.esa.int). Please spread the word

CEOS WGCV-49 teleconference, June 29 — July 2, 2021
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EarthCARE Validation Portal at

https://earthcare-val.esa.int
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Development of validation protocols for

atmospheric aerosol and cloud profiles

Specific difficulties for EarthCARE validation:

« Extremely narrow-swath - fewer overpasses

* In particular for clouds: small correlation scale in
time and space > stringent collocation criteria

» Broad suite of complex (including synergistic)
products > Great variety of correlative
instrumentation needed for validation

» Limited validation heritage compared to for
example Atmospheric Chemistry. (Cloudsat,
CALIPSO, Aeolus, CERES, MERIS heritage
applicable to only few of the EarthCARE products)

CEOS WGCV-49 teleconference, June 29 — July 2, 2021

EarthCARE Validation <> CEOS WGCV
How to address the issues in red?

CEOS WGCYV subgroups have developed validation best
practices and protocols for many fields (including
Atmospheric Composition).

Some related activity in the domains of EarthCARE is in
progress (FRM4RADAR, and GEOMS correlative metadata
harmonisation) or completed (EARLINET aerosol)

Need for further fostering of common practices and
definition of protocols in the fields validation of cloud
profiles, aerosol profiles and radiation products:
EarthCARE <> WGCV(ACSG) interaction and collaboration

—> EarthCARE contact point: Rob.Koopman@esa.int
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Development of validation protocols for

atmospheric aerosol and cloud profiles

2nd EarthCARE validation workshop May 25-28, 2021, recommended to proceed with the
development of validation protocols for aerosols, clouds and radiation

— Proposal for a new WGCV / ACSG activity to develop these validation protocols
+ Time frame: two years

*  Work plan currently in development for the EarthCARE subgroups, including
development of validation protocols

* Good participation from ACCP, clearly a broader perspective (at least ESA and NASA)
« WGCV / ACSG to advise on QA4EO, generic protocols, best practices...
» Contact: Rob Koopman (ESA)
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Thank you for your attention!
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