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• Towards standardized validation practices

• A little bit of theory

• Validation Good Practice Protocol
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Outline



• CEOS – The Committee of Earth Observation Satellites

• WGCV – Working Group on Calibration and Validation
• LPV – Land Product Validation Subgroup

• (Focus Area Soil Moisture)

• QA4EO – Quality Assurance Framework for Earth Observation

• A suite of top-level guidelines

• QA4ECV – Quality Assurance for Essential Climate Variables

• Demonstration of a QA framework on the example of some ECVs

• QA4SM – Quality Assurance for Soil Moisture

• Automated Validation Framework for Soil Moisture
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• Errors

• The standard error model for soil moisture

• Assumptions

• Gaussianity

• Stationarity

• Homoscedasticity 

• Error independence
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A little bit of theory
*) bias … systematic error 

(additive / multiplicative)

uncertainty … random error variance

All validation metrics

are based on statistical

moments!



• How to properly interpret the metrics?
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• How to properly interpret the metrics?

Validation Practices for satellite soil moisture products - What are (the) errors?8

A little bit of theory



• All validation metrics are subject to sampling errors!

• Any validation result should be accompanied by a confidence interval!

ubRMSD = 0.04     CI95 = [0.035, 0.046]    for n = 100    or    [0.038 – 0.043]    for n = 500 

bias = 0.1     CI95 = [0.092, 0.108]    for n = 100    or    [0.096 – 0.104]    for n = 500

R = 0.6     CI95 = [0.46, 0.71]        for n = 100    or    [0.54 – 0.65]        for n = 500
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• Analytical calculation of confidence intervals (u = x – y) 

• bootstrapping as non-parametric alternative for TCA CI
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• Averaging of CIs / Cis of averaged metrics?

• Sampling errors are “uncertainties”

• Estimation through the propagation of uncertainties

• ”Clustering” of areas with expected sampling error correlation between samples
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• Collocation

• NN resampling, 1-12 hr max distance

• Masking

• Provider flags, SWE=0, T<4 deg, 
tropical forests, water bodies

• Decomposition

• Short-term + long-term anomalies
(4-8 week moving average windows)

• Rescaling

• Mean/Std. or TCA rescaling

• Metrics:

• Bias, ubRMSD, ubRMSE, R, SNR 

• Presentation:

• Spatial maps, average statistics,
Confidence Intervals !!
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• This protocol should provide a comprehensive, general picture of soil moisture data 
quality

• BUT: Current accuracy requirements (ubRMSD = 0.04 m3/m3, SNR = 0,3,6 dB) do not 
relate to fitness-for-purpose

• Definition of accuracy requirements (including appropriate metrics) is task of the user 
community

• Does it make sense to provide concrete numbers, and if so, which?
(e.g., max. NN distance, moving average window size, …)
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