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Energy Cycle & Mesoscale Eddies

e Sources, sinks and transfer of energy across scales are key to maintain the
circulation & transport in the ocean (e.g., Wunsch & Ferrari 2004; Ferrari & Wunsch 2009)

 Mesoscale eddies are a major player in the energy cycle:

= extract energy from the mean flow

= form the bulk of the kinetic energy in the ocean Wind +WB(;Jr<|Zyoncy

= transfer of kinetic energy across scales
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Symptoms of missing mesoscale eddy energy in GCMs

Surface kinetic energy in ORCA1
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Symptoms of missing mesoscale eddy energy in GCMs

Surface kinetic energy in ORCA1
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» Lack of kinetic energy at all scales »  Weak or inexistent flux of APE o
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= biases in horizontal & vertical fransport in lower reséﬁfﬁlgrsw GCMs
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Aims of the Eddy Energy CPT

Increase the fidelity of the large-scale transport representation in IPCC-class models
by unifying energetics & mesoscale eddy closures of buoyancy & momentum for a
robust resolution-, scale- & flow-aware implementation
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= How:

* Evaluate existing & future parameterizations of ocean mesoscale

Parameterization of ocean eddies: Potential vorticity mixing, energ~+ -~
and Arnold’s first stability theorem
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Unified CPT-eddy energy parametrization (2027?)
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= How:

* Evaluate existing & future parameterizations of ocean mesoscale in a new
idealized configuration — NeverWorld 2 — & global models
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= How:
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= Unify closures of momentum & buoyancy through energy pathways

1/4° KE fraction by mode
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" How:

* Evaluate existing & future parameterizations of ocean mesoscale in a new
idealized configuration — NeverWorld 2 — & global models

= Unify closures of momentum & buoyancy through energy pathways

* Curate observational diagnostics for model evaluations and constraining
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Increase the fidelity of the large-scale transport representation in IPCC-class models by

unifying energetics & mesoscale eddy closures of buoyancy & momentum for a robust
resolution-, scale- & flow-aware implementation
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This is possible thanks a great collaboration between observationalists and
theoreticians at 8 institutions, and ocean modelers at GFDL, NCAR, LANL




