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Olbers, et al., Ocean Dynamics, 2012
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Colorful Fluid Dynamics

Real ocean is much complex than ideally 
model. 

http://svs.gsfc.nasa.gov/vis/a000000/a003800/a003827/
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Large-scale circulation

Models are established based on cascade 
picture with a lot of parameterizations.



Diagnosing Cascade

Spectral Method
3rd structure-functions

Kolmogorov 1941

Derived from NS Eqs

Easy to implement.

Knowning  balance 

Derived from NS Eqs

FFT-based/fast

Regular domains.

Filter-Space-Technique
Large-Eddy-Simulation

Derived from NS Eqs

Heavy comput. cost

Partially continued data

Each method has its owner advantages and disadvantages. 

Local Global Local

Inverse-cascade is found for all scales.



Diagnosing Cascade

Filter-Space-Technique

Scale-to-Scale Energy Flux

Energy transfer from large scale to small ones.

Energy transfer from small scale to larger  ones.

Forward cascade

Inverse cascade



Diagnosing Cascade

Song et al., 2022, under preparation 
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Diagnosing Cascade

Scale-to-Scale energy flux is extracted.

An extremely rich dynamics is visible. 

Seasonable variation is evident.

Inverse-cascade is found for all scales.

Summary

Global average energy flux

Song et al., 2022, under preparation 


