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One of the approaches to constrain uncertainty in climate models is the
identification of so-called emergent constraints. These are physically explainable
empirical relationships between some characteristic of the current climate and
long-term projections that appear in ensembles of climate models. Using
concepts of statistical mechanics, in particular linear response theory and transfer
operators, we will present a mathematical framework to
understand the appearance of emergent constraints in models. Based on this framework, we also
propose a classification for such emergent constraints. Applications will be shown
for several idealized (climate) models and suggestions are given on how to apply this
framework to results of global climate models.


