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Fluid processes in Earth’s polar regions can influence polar and global climate and
may also allow for a better understanding of the physics governing climate systems
of certain ice-covered planetary bodies. In this talk, I will describe how a particular
Arctic Ocean mixing and heat transport process, diffusive convection, helps contex-
tualize the warming Arctic through a synthesis of observational and theoretical ap-
proaches. In particular, we will discuss how different ocean mixing mechanisms impact
distinct regions of the Arctic and how intermittent turbulence in a changing Arctic
can disrupt the diffusive-convective process. I will also describe the development of
a novel methodology for inferring ocean mixing metrics from oceanographic acoustic
measurements, which helps elucidate how intermittent turbulence may interact with
diffusive-convective structures. Finally, we will consider how models of Earth’s polar
processes, adapted to understand ice-covered moons in the Solar System, can provide
insight into planetary bodies where in-situ measurements are not available. Empha-
sis will be placed on how fluid dynamics can address current and future climate and
environmental challenges both on Earth and elsewhere in the Solar System.


