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Types of inconsistencies

Inter-regional Inter-variable Inter-seasonal

Europe

Southern 
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Sulfate aerosol in January
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PPE of UKESM1 aerosol scheme + emulation = 

1 million parameter combinations in every grid box! 
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Sulfate (January)Clustering depending on most important parameters
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Model-observation bias of 1 million emulated variants

Unconstrained
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Observational constraints Sulfate (January)
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Sulfate (January)Observational constraints
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5000 model variants
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Sulfate inter-regional inconsistency 235 000 model variants
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235 000 model variants
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Large model-observation 
biases retained

Extreme parameter values

Sulfate inter-regional inconsistency

Prévost et al. (in prep.)
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Consequence of systematic errors
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Ideal cycle of model development

Detection of 
inconsistencies

Fix related 
systematic error

Sampling parametric 
uncertainty
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Summary
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Systematic errors lead to inconsistent observational 
constraints…
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…which limit the reduction of parametric 
uncertainty.

We need to identify and fix systematic errors that lead to robust progress in 
uncertainty reduction.


