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CCVS

Standards and Traceability

 QA4EO data quality strategy

 Traceable Quality Indicators

 Standard terminology

 Community endorsed best practices

 Traceability of Cal/Val process

Atmospheric Composition 
Missions

Cal/Val requirements for 
Sentinel-4, Sentinel-5p, 
Sentinel-5, and CO2M

 for every Sentinel instrument

 for interoperability

o within the constellation of 
atmospheric Sentinels 
(Copernicus Space 
Component, CSC)

o with instruments co-hosted 
on the same platform: e.g., 
synergies CO2M CLIM & MAP, 
Sentinel-4 UVN & IRS, 
Sentinel-5 UVNS & IASI-NG

o within the international 
satellite constellations for Air 
Quality, Greenhouse Gases, 
Ozone… and for international 
assessments (CLRTAP, LOTUS, 
TOAR, WMO O3)
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Objectives of the Copernicus Cal/Val Solution

EC H2020 project to define a holistic solution for all Copernicus 
Sentinel missions to overcome current limitations of Calibration 
and Validation (Cal/Val) activities         http://ccvs.eu

Required operational Cal/Val for Copernicus data currently 
limited by:

 need to revisit requirements and objectives to consider 
new usage of Copernicus products, interoperability 
requirements, and to anticipate the needs of future 
Copernicus missions,

 programmatic and budgetary requirements constraining 
current Cal/Val activities, not necessarily following 
scientific priorities,

 operational availability of high-quality Fiducial Reference 
Measurements (FRM) which are today mostly provided 
by external entities without strong commitment to the 
Copernicus programme,

 lack of systematic exploration of synergies within 
Copernicus and with other national and international 
programmes.

Cardinal Cal/Val Targets: Validity of

 Level-1 and Level-2 data

 Auxiliary and ancillary parameters

 Calibration parameters and quality flags

 Ex-ante uncertainties

Mission and User Requirements

 Goal: fitness-for-purpose of Sentinels 
Requirements: mission (MRTD), 
Copernicus services, core users

 Interoperability with(in) CEOS and 
CGMS constellations

Data Content and Documentation

 Traceability of data processing chain, 
versions, ancillary data etc.

 Full uncertainty budget, diagnostics

Validation Approaches

 From Lebel-1 to Level-2

 Evaluation vs. FRMs, other satellites, 
field campaigns, alternative retrievals

 Evaluation by Copernicus services

 Specific approaches for synergistic data

Validation Data Analysis

 Generic validation chain

 Evaluation of maturity of validation:

• Reference data representativeness

• Reference data quality

• Validation method

• Validation results

Sentinel-5(p) Specificities

 Unprecedented horizontal resolution

 Small-scale spatial variability

 Effects of clouds on tropo. retrievals

 Diurnal cycle effects in inter-calibration 
and cross-validation vs. other satellites

 Interoperability with heritage missions

Sentinel-4 Specificities

 Full diurnal cycle

 Dependences on solar & viewing angles

 Directional (incl. obscuration) effects

 Synergies FCI/MTG-I for enhanced UVN 
L2 retrievals, and UVN/IRS

 LEO satellites as travelling standard

CO2M Specificities

 Polarization properties by MAP

 Small-scale to continental variability

 Validation of point sources

 CO2/NO2 plume detection

 Interoperability in CO2M constellation 
and vs. other GHG missions

Planning and Organization

 From pre-launch to Phase F

 Operational + in-depth validation

 Facilities and workforce

 Communication

Tools and Services

 Validation database

 Sustainable acquisition of FRM data

 Orbit/overpass predictor

 Satellite data extractor

 Common validation analysis tools

 Validation reporting (incl. timeliness)

 Anomaly tracking

http://ccvs.eu/

