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Cartoon Oceanography



http://www.physicalgeography.net



Copernicus/Mercator 1/12° simulation 

2016-07-14



Modeling Observations

Processes



Modeling Observations
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Dominant timescales

Rare events



MODIS L3 4km 31°N–32°N, 64°W–65°W 
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Satellite ocean color:
Great coverage but sparse











Running Standard Deviation



Mean of running STD
Start with window size=1 

Increase step-wise
Zero when WS=1

Saturates for large WS







Steepness of curve 
corresponds to

dominating timescale 
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b0, Chl (days)

NASA/MODIS 16km resolution



b0, Chl (days)

NASA/MODIS 16km resolution



CCI 4km resolution
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World ocean circulation user 
consultation meeting

21 - 22 Feb 2019, Frascati, Italy

http://woc2019.esa.int/



Heat strokes



Ecosystem inefficiency 
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Dominant timescales

Rare events



A new  framework to estimate 
NCP.



Combine satellite data 
and numerical models
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Change, Chl (mg m3 d-1)



Quantify 
the importance of
episodic events
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50 000 random values, log-normal distribution
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Episodic events dominates



Frequencies might be
as important as means



Heat strokes
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Recommendations
Geostationary satellites

Ocean Circulation
Focus on Ecoregions 
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Michael Bender, Princeton University
Kristofer Döös, Stockholm University
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Scott Doney, WHOI
John Dunne, GFDL
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