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A Mathematical Theory of Climate Sensitivity or, A Tale of Deterministic and Stochas-
tic Dynamical Systems

Abstract
The climate system is nonlinear, complex and variable on many scales of time and space. It is
typically studied across a hierarchy of models from low-dimensional systems of ordinary di↵erential
equations (ODEs) to infinite-dimensional systems of partial and functional di↵erential equations
(PDEs and FDEs). The theory of di↵erentiable dynamical systems (DDS) has provided a road map
for climbing this hierarchy and for comparing theoretical results with observations. The climate
system is also subject to time-dependent forcing, both natural and anthropogenic, e.g. volcanic
eruptions and changing greenhouse gas concentrations. Hence increased attention has been paid
recently to applications of the theory of non-autonomous and random dynamical systems (NDS and
RDS). This talk will review the road from the classical DDS applications to low-dimensional ODE
climate models to current e↵orts at applying NDS and RDS theory to non-autonomous FDE and
stochastic PDE models. The debt of the lecturer and of his co-authors over the years to Peter D.
Lax is immense, and a modest tribute will be paid to Peter’s contributions to pure and applied
mathematics.


