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Spatial autocorrelation leads to 
performance inflation

Up to 40% overoptimistic
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Mitigating information leakage through 
spatial cross-validation 
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Spatial cross-validation not in general 
ML pipeline
• No generalised way of integrating SAC mitigation into the ML pipeline

• Unknown effects of information leakage on remote sensing image classification 
benchmark datasets

• ML pipeline currently assumes interpolation, but extrapolation is often taking 
place

Application?
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Blocked Spatial Cross-Validation (BSCV) 
VS. Random Cross-Validation (RCV)

Block size:
Autocorrelation range



6Abygaïl Stegenga |        Spatial Cross-Validation for Machine Learning Systems

Generalised way of determining 
autocorrelation range

Global Moran’s I indicator correlogram Entropogram
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BSCV accurate for interpolation, RCV 
overoptimistic
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BrazilDAM (interpolation)
Closest to true generalisability 

Suitable performance evaluation

Optimistic performance evaluation
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So2SAT (extrapolation)
Closest to true generalisability

Suitable performance evaluation

Optimistic performance evaluation

F1
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BSCV is more suitable for computing 
performance estimates

-Blocked spatial cross-validation outperforms random cross-validation in both 
interpolation and extrapolation scenarios, but no strategy is able to represent 
extrapolation properly

-Blocked spatial cross-validation is better for EuroSAT, BrazilDAM and So2SAT

Future Directions

- Automated machine learning

- Foundation models

- Quantifying degree of extrapolation
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