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Abstract

The physically consistent representation of turbulence subgrid-scale pro- cesses of forced dissipative
systems like atmosphere and ocean requires the handling of statistical non-equilibrium fluctuations.
The statistics of these fluc- tuations — as a fingerprint of the chaotic dynamics — provide useful
insights into the dynamical response behaviour of a system. The goal of the TRR 181 sub-project M4
is the characterisation of the fluctuations of entropy production by means of the class of fluctuation
theorems and their incorporation to de- velop stochastic parameterisation schemes of momentum
and heat fluxes that are related to energy dissipation and backscatter. In this seminar, the idea of the
construction of a parameterisation scheme of the shell-shell coupling in the Sabra shell model by use
of a model reduction technique based on response theory and weak coupling assumption will be
outlined. Partial results like the energy spectrum and energy fluxes of the reduced Sabra shell model
contain- ing a stochastic and a memory term will be presented. The importance of the memory term
will be discussed as well as a possible study of this constructed subgrid scheme within the frame of
stochastic thermodynamics leading to an appropriate definition of entropy production whose statistics
fulfils the detailed fluctuation theorem.
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