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Understanding the relationship between climate variability across multiple scales and the 
climate response to forcings is an endeavor of primary relevance both at strictly scientific 
level and in terms of impacts on human and environmental welfare.  
 
In my presentation I will deal with the analysis of climate response to perturbations using 
methods of dynamical systems theory and nonequilibrium statistical mechanics. The main 
research program I am currently working on, aims at providing stronger mathematical and 
physical foundations to climate science.  
 
In the first part of my talk, I will focus on the regimes where we expect a smooth response 
to perturbations, and I will describe how Ruelle response theory can be effectively used to 
perform climate projections.  
 
In the second part of the talk, I will instead look in the proximity of critical transitions, where 
the response is expected to diverge, and in the region of climate multistability. If time 
allows, I will explain how Ruelle response theory can be used for constructing rigorous 
parameterizations of unresolved processes. 
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