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Ocean mixing : a possible culprit of model biases

Schematic of Ocean Boundary Layer
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The diffusivities are 
calculated 
subsequently which 
are functions of 
Richardson 
number( Rf)

A generalized model flowchart
adapted from PWP model



Dye release 
experiments, 
moored 
microstructure 
instruments, shear 
probes on 
turbulence profiler, 
etc all give 
validation of Rf ≈ 
0.2.
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History of Flux Richardson number (Rf)



The reversible and irreversible components were identified by
Venayagamoorthy et al (2010, 2016)
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Flux Richardson number (Rf) definitions



dρ/dz <0

dU/dz >0

at t0

at t1

• In strongly stably stratified conditions, 
• low TKE
• parcel does not diffuse 
• parcel comes back to original position 
• reversible flux

• The models do not take this into account 
thereby overestimating the mixing.
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Reversible mixing



• 1-D k-ε mixed layer model

• Location - Bay of Bengal (16°N, 88°E)

• Resolution – 5m, total depth – 250m

• Hourly forcing variables :

– Shortwave radiation, precipitation, winds, 

air temperature, humidity at hourly frequency 

• CTRL run : Model simulation with conventional k-ε model

• EXP run – Model simulation with modified k-ε model
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• Run 1 : Forcing data from a buoy  Run 2: Forcing data from IMDAA Reanalysis dataset 

Model Simulations
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Forcing fluxes from OMNI buoy data



Forcing fluxes from IMDAA reanalysis dataset
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Sensitivity with k-ε model (Experiment - control)
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Argo has spatial coverage but 10-day frequency. 

Moorings have high frequency but sparsely located.

Need of high resolution spatial and temporal observational data for such sensitivity experiments. 
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Conclusion
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