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Remote sensing of chlorophyll



Biological tracers

Can ocean color be used to 
supplement SWOT observations 

to infer physical dynamics? 



restoring biological model
∂N
∂t

+ u ⋅ ∇N = − λ(N − N0)

Process study modeling and simple biological model

Freilich, Flierl, & Mahadevan (2022), Geophysical Research Letters

Methods
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Vertical velocity slow biology fast biology

Time scale dependence

Freilich, M.A., Flierl, G., Mahadevan, A. (2022). Diversity of growth rates maximizes phytoplankton 
productivity in an eddying ocean, Geophysical Research Letters, e2021GL096180. 



Kinetic energy spectrum



Tracer spectrum



Tracer spectrum



Tracer spectrum

flattened from QG stirring 
(k-1 tracer spectrum) 

or injection length scale 
from vertical motion?
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Tracer spectrum
influence of frontal dynamics



• Small scale processes structure velocity and biological 
communities. 

• Ocean color observations may aid interpretation of dynamics 
from SWOT. 

• The dominant dynamics that influence biological tracers are 
mediated by the rates of biological processes. 

• Kinetic energy spectrum is continuous to 500 meter spatial 
scales in the California Current system.

Conclusions


