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ABSTRACT

The main goal of this talk is to discuss a physical setting where mutual

transfer of concepts and tools between Physical Oceanography and Gravita-

tional Physics seems appropriate. Specifically, we revisit the description of the

(mesoscale) slow motions in the ocean, in the setting of the so-called quasi-

geostrophic equations, by adopting a geometric perspective akin to the relativistic

treatments of Gravity [1]. In a first stage, we introduce an effective Rieman-

nian metric in the ocean basin allowing for a rewriting of quasi-geostrophic

energetics in terms of the spectral problem of the associated Laplace-Beltrami

operator. This leads to a toy model naturally admitting an equilibrium statistical

mechanics treatment, aiming at a thermodynamical approach for the study of

stratification and topographic features in the deep ocean. In a second stage, we

briefly discuss the possible insights that this problem might offer into two dis-

tinct gravitational settings: i) stability of apparent black hole horizons, and ii)

propagation of fields on a slowly evolving spacetime background in “wave-mean

flow” theory approach.
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