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 QA4ECV 

Prototyping a Quality Assurance 
system for Essential Climate Variables  

NORS / NDACC / GAW Workshop, Brussels, Nov. 5-7, 2014 

F. Boersma, A. De Rudder, N. Fox, J.-C. Lambert, J.-P. Muller, S. Niemeijer, A. Richter, 
R. van der A, M. Van Roozendael, E. Woolliams, and the QA4ECV Consortium 
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A response to FP7 2013 Space Call 

• Developing traceable quality assurance methods for ECVs 
• “methodologies […] should be based on the concept of traceability as 

it is used in metrology.” 
• “wherever possible traced to reference standards of SI derived units” 
• “providing information on the quality and "fit for purpose“ nature of 

the respective climate dataset as potential important metadata for 
policy relevant information in the context of the DG CLIMA 
clearinghouse.” 

• Generating multi-decadal satellite-derived global ECV 
records 

• “proposed quality assurance methodologies should be applied to the 
ECV records […] to assess their compliance with GCOS criteria” 
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http://QA4EO.org 

• EO data quality strategy initiated in 2008 by “space-community” on behalf of 
GEO to facilitate interoperability for the GEOSS  

• Applicable to all EO activities including in-situ (suborbital) and modelling 

• Quality does not have to be “best”, but “simply” quantified and documented 
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http://QA4EO.org 
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QA4ECV in brief 
• EC FP7 project (02.2014 - 01.2018) 

• Coordination:  
– F. Boersma (KNMI)   => ATMOSPHERE (NO2, HCHO, CO) 

– J.-P. Muller (UCL)      => LAND (albedo, LAI, FAPAR) 

• 17 research institutes, SMEs and international 
organizations, including QA4EO board members 

• Involvement of NDACC/UVVIS, NDACC/IR and 
TCCON partners 
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Project objectives 
1 Develop traceable quality assurance methods for ECVs including: 
1.1 A robust, generic and trustable system for quality assurance (QA) of satellite retrievals, data 
products, and in situ retrievals that can be applied to many ECVs as a prototype of a sustainable 
service. 

1.2 Multi-use QA tools (software, procedures, analysis) and SI/community traceable standards to 
support the climate science community to implement consistent QA processes on their own 
satellite-derived products. 

1.3 An independent verification framework, capable of assessing the quality characteristics of input 
data, processing algorithms and resultant products for both external suppliers and customers of ECV 
product development teams. 

2 Generate multi-decadal satellite-derived global ECV records including: 
2.1 Multi-decadal Climate Data Records (CDR) for terrestrial ECVs and atmospheric ECVs that are 
based on satellite calibrated data, state of the art retrievals and are fully traceable with uncertainty 
metrics ready for ingestion into models. 

2.2 Testable evidence of their uncertainty metrics using both quality assured algorithms and product 
validation at a per pixel level. Meta data on the ECV and in situ retrievals will be provided. 
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ATMOSPHERE AND LAND 
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http://www.qa4eo.org/survey/ 

QA4ECV User Workshop held in Vienna at EGU 2014 

WP 1 

http://www.qa4eo.org/survey/
http://www.qa4eo.org/survey/
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QA system: Generic 
• Design of generic QA framework for ECVs 

 

• Traceability chains of ECV production 

• Traceability chains of QA/validation process 

• Prototype generic QA system/service 
elements: Standards, methods, tools 

WP 2 

Traceability: property of a measurement result whereby the result can be related to a 

reference through a documented unbroken chain of calibrations, each contributing to the 

measurement uncertainty    (ISO) 
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Traceability of  
ECV production 

WP 2 

LAI 
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  Traceability 
of the 
QA/validation 
process  
 

Example: validation of 
nadir ozone profile 
retrievals                    
(Talk by A. Keppens yesterday) 

WP 2 

Keppens et al., AMTD 2014 
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 Traceability chain of validation 
Keppens et al., AMTD 2014 

WP 2 
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14 

Maturity Matrix;- Adequacy check 

With update and evolution  from CORE -CLIMAX 

CDR Maturity Matrix 
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QA system: Specific 
ATMOSPHERE ECVs 

• Pilots: NO2, HCHO, CO 

• QA/Validation system 
independent from ECV 
production chain 

• Tools and prototype by S&T 

LAND ECVs 

• Pilots: albedo, LAI, FAPAR 

• QA/Validation system 
integrated in ECV 
production chain 

• Tools and prototype by CGI 

WP 2 

Harmonisation  
and synergies 
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Atmospheric reference data 
Objective: Provide traceable quality assurance 
for the independent reference data used in the 
validation of satellite atmospheric ECV 

 

WP 3 

T3.5 - Establish independent Atmosphere reference data 

T3.6 - Quality assurance of Atmosphere reference data 

T3.7 - Validation of Atmosphere reference data 
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Atmospheric reference data 
WP 3 

MAX-DOAS Network NDACC and TCCON FTIR Networks 

NO2 and HCHO CO 
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Legacy and interactions 

• Legacy of NDACC and TCCON; PROMOTE, 
MACC, PASODOBLE; GEOmon, SECPEA/A3C, 
Multi-TASTE, GECA, NORS; ESA CCI 

• Achieved in iteration with Copernicus climate 
projects, European and global community incl. 
ESA CCI, EUMETSAT SAFs, EEA, CEOS, INSPIRE, 
CHARMe, CORE-CLIMAX, MACC-III/CAMS, GAIA-
CLIM, GIO Global Land… 
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 THANK YOU ! 


