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Motivation & Goals

Coupled 1° ocean

OE= Egu + By — By — Egss — V- (GE + (kVE))

—3  PE Jansen et al., 2015, 2019
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Recent advances in mesoscale eddy parameterizations based on energy budgets
(e.g., Eden & Greatbatch, 2008; Marshall & Adcroft, 2010; Jansen et al., 2015, 2019; Mak et al., 2018)
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CPT goal: Evaluate/Improve energy budget-based eddy parameterizations
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Recent advances in mesoscale eddy parameterizations based on energy budgets
(e.g., Eden & Greatbatch, 2008; Marshall & Adcroft, 2010; Jansen et al., 2015, 2019; Mak et al., 2018)

CPT goal: Evaluate/Improve energy budget-based eddy parameterizations
This talk: Diagnose energy budget of mesoscale eddies

» in stacked shallow water model (NeverWorld2)
» with a spatial filtering approach

> in a thickness-weighted average (TWA) framework 19



NeverWorld2

» MOMBG simulation in stacked shallow water mode

» 15 layers, (1/16)° resolution
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Spatial Filtering
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Spatial Filtering

Spatial (“area”) filter:
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Spatial Filtering

Spatial (“area”) filter:
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Deriving the EKE budget (EKE), = (KE)p, — (MKE),

Stacked shallow water equations:

Othp = =V - (hnup) (Continuity equation),

1
Otup +Up - Vup +f x up = —p—Vpn + Fn (Velocity equation),
1
2
KE equation: hpup - (Velocity equation), + %(Continuity equation),,

hnlu hnlu 2 1
o fnlUnl® Gy nlUnlP o oun - F
2 2 P1
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TWA equations:
—A —A_
Othp = -V - (hﬁu,‘{) +0 (TWA Continuity equation),
1__4 = 1—v 1 - A———
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EKE budget
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EKE budget
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Characterizing the EKE budget terms: An example
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Characterizing the EKE budget terms: An example
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Characterizing the EKE budget terms: An example
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Conversions between Energy Reservoirs
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stacked shallow water equations
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Conversions between Energy Reservoirs

TWA
stacked shallow water equations
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e Eddy form stress: in velocity equation

e Associated energy transfer: in KE budget
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e Associated energy transfer: in PE budget
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Summary & Future Work

Eddy Kinetic Energy (EKE)

60°N 100
Work in progress:
» Diagnosing & characterizing the EKE budget terms  **™| _ 80
in stacked shallow water model -
» Comparing TWA and non-TWA EKE budgets 60
Next steps: 40 £
1. Evaluate energy-budget based parameterizations. 9
2. What carries over to general coordinate ocean 40°s f o] (5520
models? P R e
60°S . 0
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