
FIDUCEO has received funding from the European Union’s 
Horizon 2020 Programme for Research and Innovation, 

under Grant Agreement no. 638822

FIDUCEO Overview

C J Merchant & All



FIDUCEO
• Ambition: develop a widely applicable 

metrology of Earth observation (EO)
• Motivation: establish traceable, uncertainty-

quantified evidence for climate and 
environmental change from space assets

• High level objective:
– New means to enhance the trustworthiness of 

climate data from Earth Observations, 
demonstrated on challenging exemplars 



Specific objectives
• New fundamental climate data records (FCDR)
– uncertainty traceably quantified

• Advance the state-of-the-art of FCDR 
harmonisation
– physics-based, linking sensors (inc. Copernicus)

• Advance the state-of-the-art for CDR
– Derive climate data records (CDR) from FCDRs

• examples of how to use new FCDR
• traceable, uncertainty quantified
• improved assessments of stability

• Maximise ease-of-use of advanced data sets
• Disseminate embodiments of best practice



Overview of project
• Concepts
• Methods
• Exemplars
• Impact & Legacy 



Concepts
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Methods: Uncertainty Analysis

Mittaz et al., 2019, 10.1088/1681-7575/ab1705 
Merchant et al., 2019, doi.org/10.3390/rs11050474
Hans et al., 2019, 10.3390/rs11050548 & other examples



Methods: Harmonisation
• Recalibration respecting sensor differences
• ”Specific” methods

Burgdorf et al., 2019, 
10.1155/2019/2350476

Quast et al, 2019, 10.3390/rs11050480
Rüthrich et al, 2019, 10.3390/rs11101165
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Methods: Harmonisation
• Recalibration respecting sensor differences
• General method for inter-sensor series

Giering et al, 2019, 
10.3390/rs11091002 

Block et al, 2018, 
10.5194/gmd-11-2419-2018



Methods: Encapsulating 
uncertainties

Holl et al, 2019, 10.3390/rs11111337



Methods: CDR 
uncertainty

• CDR-specific implementations of shared 
principles of propagation from FCDR

e.g., the uncertainty of aerosol type
combined with other forms of uncertainty

e.g., ensemble CDR for sea and lake T

Easy-FCDR Radiance à
Retrieval Uncertainty Propagation Tool (1st workshop)



Exemplars

From passive MW          



Impact & Legacy
• In ESA 
– Climate Change Initiative
– ESRIN (IDEAS++, FDR4ALT, etc)
– ESTEC (HPCM)

• Wider EO
– GSICS, CEOS, NASA, EUM, SAFs, GCOS
– Uncertainty, stability, harmonisation are normal 

points of discussion in connection to many CDRs
• Legacy of website, papers, reports, workshops 

and datasets
• Copernicus – C3S, SLSTR, HPCM
• Metrology community


