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• What are Fiducial Reference Measurements (FRMs)?
• Reference measurements that are independent, well-characterized, 

and traceable ground-based measurements used to validate 
satellite data

• Follow QA4EO guidelines from GEO/CEOS (https://qa4eo.org/)
• Purpose: assess satellite data products and estimate uncertainties
• Example in the case of SMOS uncertainty estimation :

utotal=f(uSMOS,uinsitu,uscale,cov)
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• FRM4SM: Fiducial Reference Measurements for Soil Moisture 
• Objective: 

Identify and provide in-situ soil moisture measurements, with full traceability,  to be used as a 
reliable reference for satellite-based EO products validation

• Website: 
earth.esa.int/eogateway/activities/frm4sm-fiducial-reference-measurements-for-soil-moisture

• Overseen by Scientific Advisory Group (SAG): 10 independent experts
• Phase 1: May 2021 → December 2024
• Phase 2: March 2025 → Feb. 2027  



• ISMN : International Soil Moisture Network
Harmonized and quality controlled in situ soil moisture measurements 
→ scientific usage for free

• Website : https://ismn.earth 
• Ref. : Dorigo et al. 2021
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https://ismn.earth/
https://doi.org/10.5194/hess-25-5749-2021


• QIs : Quality Indicators
• Development of a new QI : spatial representativeness (triple colocation)
• Implemented in the validation plateform QA4SM
• Ref: Gruber et al. 2013 and  Dorigo et al. 2021 
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https://doi.org/10.2136/vzj2012.0170
https://doi.org/10.5194/hess-25-5749-2021


• FRM Protocol and procedure 
• Identifying uncertainty components
• Establishing traceability and building upon community agreed standards 
(QA4EO, CEOS frame work) - FRM protocols and procedures (https://qa4eo.org/)
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FRM4SM aims at  obtaining 
r e l i a b l e  e s t i m a t e s  f o r  a l l 
sources of uncertainties



• Identification of FRM subset from ISMN

• Select sites most suitable for validation 
• Use of indicators : level of representativeness, representative of a committed 

areas class, the SNR level.
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• Application : Validation of SMOS SM
• Improve the validation uncertainty understanding 
• Investigate SMOS performances sensitivity to : the SMOS footprint content, the 

reference features, the data filtering, the colocation strategies
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Vegetation influence?

Colocation ?

Ref: Gibon et al. 2024.



• SMOS Validation 

Improve the validation uncertainty
understanding by investigating the 
SMOS performance sensitivity to:

• The SMOS footprint content
• Surface Conditions at reference sites 
• Data filtering
• Colocation strategies
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• Validation good practices
Develop and maintain the validation platform Quality Assurance for Soil Moisture (QA4SM) 
https://qa4sm.eu 

Ref.: 
Gruber et al. 2020, 
Montzka et al. 2020

POSTER A.07.01 - Soil moisture

Daniel Aberer

https://qa4sm.eu/


 
 

FRM4SM |

10

• EO uncertainty budget
Identify recommendations to better decompose the uncertainty budget 
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Thank you for your attention

For more information on the project:

• FRM4SM: 
https://earth.esa.int/eogateway/activities/frm4sm-fiducial-reference-measurements-for-soil-moisture

• ISMN: 
https://ismn.earth

• QA4SM: 
https://qa4sm.eu
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• SMOS performance wrt in situ (ISMN)
• Metrix = R
• by Quality Indicator as can be selected in 

QA4SM plateform
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Rappel de ce qu’on 
a envoyé


