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Working Group on Calibration and Validation (WGCV)  (talk 2.09 by M. Thankappan)

Several AO domains, Atmospheric Composition SG since 2001     (this talk)

WGCV activities relevant to atmospheric composition
 Pre-flight/in-flight calibration, SI-Traceable Satellites  (6.08 Shiomi, 2.11 Fox, 5.03 August)

 Cal/Val best practices and protocols     (2.06 Keppens, 2.13 Koopman)

 Support to Cal/Val networks: RadCalNet, HYPERNETS, TIRCALNET, FRM 
programmes, infrastructures…      (many updates in AC-VC thematic sessions)

 CEOS-FRM Maturity Assessment Framework   (2.12 Castracane)

 Interoperability framework: vocabulary, architecture, interfacing, quality, policy

 Collaboration with WMO, CGMS-GSICS, ISO/OGC, IMEO

 CEOS-ARD certification, VH-RODA, New Space engagement

 CEOS Cal/Val Portal

WGCV and Atmospheric Composition 
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 Best practices: vicarious calibration, DCC, ISO 19159, PICS, Rayleigh 
Scattering, SNO/SONO, GEO/LEO…

 SWIR Cal/Val for GOSAT-1/2, OCO-2/3 & TROPOMI   (talk 6.08 by Kei Shiomi)

▪ Regular OCO-GOSAT-TROPOMI Calibration Meetings

▪ Vicarious calibration & campaigns website at JAXA  https://www.eorc.jaxa.jp/GOSAT/GHGs_Vical/index.html

▪ Match-up database for SWIR and TIR sounders                    (talk 1.02 by Hiroshi Suto)

 SI-Traceable Satellites (SITSat) Task Team (talk 2.11 by Nigel Fox)

 Collaboration with CGMS-GSICS
▪ WGCV participation in GSICS annual meetings

▪ Pre-flight Optical Sensors Calibration Workshop, ESA/ESTEC, 2024/11

L1B Calibration and Validation

https://www.eorc.jaxa.jp/GOSAT/GHGs_Vical/index.html
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L2 Validation

 Community practices

 Peer-reviewed articles, ISO 19124-1  Cal/Val Resources document

 Aerosol, Cloud & Precipitation Profile Validation (ACPPV)          CV-22-01

 Tropospheric ozone datasets harmonization and validation     VC-20-01

 Support to validation of constellations           GHG-TT, VC-20-02/03/04

 CEOS-FRM – Atmospheric composition engagement CV-23-01

 CINDI-3 intercomparison campaign CV-24-01

 Tracking evolving needs, gaps and issues

Talk 2.13 Koopman

Talk 2.06 Keppens 

Talk 2.12 Castracane

Talk 3.22 Van Roozendael

General discussion Thursday 5pm
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See presentation 2.13 by Rob Koopman

Validation Protocol for Aerosols and Cloud Profiles

❖ Community effort: NOA, NASA, ESA, DLR, JAXA, NILU, 
many universities (FI, US, DE, GR…), 51 affiliations

❖ 16 lead authors, 70+ co-authors

❖ Reviewed by WGCV and endorsed in Oct. 2024

Content
• Validation needs for space profilers

• Survey of validation measurements

• Correlative metadata and data format

• Guidance for the validation of lidar and aerosol products

• Guidance for the validation of Radar, cloud and precipitation products

• Statistical validation

• Near-real-time validation through monitoring in NWP data assimilation

• Gaps and challenges
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Cross-EO domains validation framework,
standardized in ISO/TS 19124-1

Round-robin protocol for nadir profilers incl. 
AK-based information content analysis and QIs

Vertical state harmonization incl. tropospheric 
column representativeness and error propagation 
of data harmonization

Error budget closure of validation incl. 2D/3D 
representativeness and co-location mismatch 
errors

Frameworks and Protocols
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CCVS Requirements and Gap Analysis

Cal/Val 

requirements => 

objective gap 

analysis criteria 

for Cal/Val 

infrastructures

Copernicus Cal/Val Solution (EU H2020 CCVS) – With WGCV ACSG, IVOS and SAR participation   

http://ccvs.eu

http://ccvs.eu/
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Cal/Val Resources Document 

Plan for an Atmospheric Composition  

Cal/Val Resources document

• Frameworks, protocols, guidelines
 Generic validation process, terminology

 Metrics, data comparison error budget

• End-to-end validation from L1B and L2 to L3

• FRMs and other validation measurements 
 Monitoring networks

 Campaigns

 Supersite concepts

 CEOS-FRM maturity

• Cross-satellite validation

• Alternative retrievals

• Tools, databases and services

• Mission-specific resources

https://calvalportal.ceos.org/web/guest/hyperspectral-calval-resources

https://calvalportal.ceos.org/web/guest/hyperspectral-calval-resources
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CEOS-FRM Maturity Assessment Framework

CEOS-FRM Maturity Assessment 
Framework version 1 (2023)

Self-assessment pilots

Self-assessments published 
in Remote Sensing Special Issue

https://calvalportal.ceos.org/web/guest/frms-assessment-framework

Working Group
on Calibration 
and Validation

BREWER NO2

See 2.12 talk by Paolo Castracane

https://calvalportal.ceos.org/web/guest/frms-assessment-framework
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CEOS-FRM Version 2

❖ V1 applicable to a measurement  classification

❖ V2: additional column characterizing ‘completeness of 
validation capacity’ achieved by network deployment of 
the same instrumentation, centralized processing, and 
timeliness; not a classification criteria

❖ Not meant to be applicable to multi-species/multi-
instruments/GHG-AQ-synergy supersite concepts

❖ Intended to be applied systematically

See 2.12 talk by Paolo Castracane

CEOS-FRM Maturity Assessment Framework
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Cal/Val Needs for the Constellations 

Air Quality                           PM 2.5                              GHG
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GHG Constellation Roadmap V2  – Annex C  – L2VAL-03

▪ To track L2 validation Capabilities, Evolving Needs and Gaps in the ground-
based L2 validation system 

▪ To explore a more operational framework for delivering its products to support 
evolving GHG mission needs

Extension to other thematic domains

▪ Ozone: ongoing collaboration with WMO GAW

▪ Air Quality: CCVS gap analysis; AGU 2024 update talk, ESA LPS25 session

 AC-VC / ACSG General Discussion Th 17:00-17:30 
 5.01 – Tracking need, gaps and issues’ 

 5.02 – ‘WMO ET on Network Design and Evolution’

Tracking Gaps in Validation Capabilities
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CEOS Cal/Val Portal https://calvalportal.ceos.org 

Atmospheric updates in 
development

❖ Registry of Cal/Val practices

❖ Registry of Cal/Val networks

❖ Registry of Cal/Val resources

❖ Advertisement of campaigns
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CEOS Cal/Val Portal – ACSG 
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CEOS Cal/Val Portal – ACSG
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Cal/Val Discussion Topics for This Week

General discussion on requirements and practices   later this morning

❖WGCV-ACSG and AC-VC collaboration

❖ Systematic application of CEOS-FRM V2

❖ Input to Cal/Val Portal update

❖ Atmospheric Composition Cal/Val Resources document

Gaps, evolving needs, and issues

❖ Operational validation capacity                     today 15:10 - 2.24

❖ Tracking gaps for validation systems and networks       Thursday 17:00 - 5.01


