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Multi-scale Multiregime Oceanic Motions DyeG

nonlinearly intermingled dynamical regimes of oceanic flows

A vortical (balanced) motions
A wavy (unbalanced)motions

X \ 7:_“ ol
prototypes of oceanic flows

A large-scale circulations

A mesoscale flows

A submesoscale flows

A barotropic tides

A internal gravity waves (IGWSs)
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: Energy does not "vanish" !
I
i How exactly the energy transfer between waves, eddies and local !
| turbulences in the ocean and the atmosphere works remains |
| unclear. The interdisciplinary project “Emergy Transfers in -
| Ocean and Atmosphere” wants to change this. The aim is to :
: develop energetically consistent mathematical models and thus |
i enhance climate analysis and forecast accuracy. ]
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Work #1: dynamical decomposition of oceanic flows (Wang et al., 2023Dy @G

i generalized theéheoretical framework of vortical & wavy modes
i designed alynamical (spectral) filter to decomposphysical variables & governing equatiomgo
vortical & wavy motionswhen 4D information of the flow is availabl@.g., simulation results of LLC4320)
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Pressing Needtynamical decomposition of (satellite) snapshots DyUG

SSH & SSV data from wide -swath satellite missions are becoming available

2012-03-01 15:42:40

0.6

https://svs.gsfc nasa gov/31308/ Surface Currents [m/s| Surface Winds [m/s]

u How to separate vortical & wavy motions from SSH (& SSV)  snapshots?
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Work #2: PV-based snapshot decomposition (Wang et al., 2025a,b)Dy @G
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Work #2: PV-based snapshot decomposition (Wang et al., 2025a,b)Dy @G

i proof -of-concept application to snapshot physical variables withodel data
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Work #2: PV-based snapshot decomposition (Wang et al., 2025a,b)Dy @G
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Work #2: PV-based snapshot decomposition (Wang et al., 2025a,b)Dy @G

ConcurrentSSH(SWOT) + SSV(HFR) Snapshot
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Work #2: PV-based snapshot decomposition (Wang et al., 2025a,b)Dy @G

ConcurrentSSH(SWOT) + SSV(HFR) Snapshot
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Strategy:deep learning dynamically decomposed model data A applied to SWOT data
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