
Isolation and Connectivity
or 

Sparsity in the age of AI



( An Ocean Color Remote Sensing perspective  )



Marine Biogeography
Can Identify Isolation1
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900 000 different clusters!

Viet Tran et al.  In Prep



Viet Tran et al.  In Prep



Global Ocean Connectivity 
and Refuge Regions2



Minimum Connectivity Time
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Boyd et al, PLoS ONE, 2013



Primary Production 
in The Age of AI3



“Ocean productivity will decrease 
from increased stratification 
driven by Climate Change”



Koblentz-Mishke 1970





PRIMary-productivity in
Upwelling Systems (PRIMUS)  

                                                          
ESA | Regional Initiatives | 4D Atlantic | Science

http://primus-atlantic.org 

http://primus-atlantic.org


PRIMUS PP

2 and 24 hr
incubations

14C method



Can we estimate Primary production 
from satellite-derived properties

using Random Forest Regression?



log(PP) ~ f(log(Chl), SST, Zeu, Kd490, PAR , month, depth)

Depth resolved Primary Production







log(PP) ~ f(log(Chl), SST, Zeu, Kd490, PAR , 
month, depth)

Depth resolved Primary Production

Defined at Sea Surface
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The tropical ocean is critical and undersampled

Coastal regions are forgotten

Seedbanks provide information about the future

Global primary production is poorly constrained





Cartoon Oceanography



http://www.physicalgeography.n
et



Copernicus/Mercator 1/12° simulation 
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Primary Production Using a Lagrangian Frame

Dominating timescales of variability

Global Ocean Connectivity and Refuge Regions


