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ECCO Version 0 : the concept
Carl Wunsch, 1982, Acoustic Tomography and Other Answers

Chapter in        A Celebration in Geophysics and Oceanography; In Honor of Walter Munk on his 65th birthday



An integrated framework for non-linear inverse modeling and global ocean state estimation  
Forget, Campin, Heimbach, Hill, Ponte, Wunsch, 2015

ECCO version 4 : the implementation

Included Observational Data
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ECCO version 4 : the implementation

Optimized Parameters

Ocean Model

Cost Function Included Observational Data



The partition of regional sea level variability
Forget and Ponte, progress in oceanography, 2015

Large Scale

1. Compute local frequency spectra; 2. Global average of frequency spectra



The partition of regional sea level variability
Forget and Ponte, progress in oceanography, 2015

Large Scale Meso Scale

1. Compute local frequency spectra; 2. Global average of frequency spectra



Improved fit to Argo in ECCO4 
by optimizing mixing parameters

• Forget et al 2015a , https://doi.org/10.5194/gmd-8-3071-2015 

• Forget et al 2015b , https://doi.org/10.5194/os-11-839-2015

Temperature Misfits (ECCO minus Argo+)

https://doi.org/10.5194/gmd-8-3071-2015
https://doi.org/10.5194/os-11-839-2015


Mapping Ocean Observations in a Dynamical Framework:  
A 2004–06 Ocean Atlas

Forget, JPO, 2010

OCCA v1 (T) OCCA v1 (S)
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In-situ T/S profiles in ECCO
Forget and Wunsch 2007 (updated)

Representation error for climatology estimation
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In-situ T/S profiles in ECCO
representation error and cost function for climatology estimation



Ocean Heat Transport Estimates

Meyssignac, B., S. Fourest, Michael Mayer, et al.

North Atlantic Heat Transport Convergence 
Derived from a Regional Energy Budget Using 
Different Ocean Heat Content Estimates

Surveys in Geophysics, 2024

Uncertainty Quantification via Ensembles
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Uncertainty Quantification via Ensembles
Ocean Heat Transport Estimates

See Supplementary of 

Forget & Ferreira 2019

Global ocean heat transport 
dominated by heat export from 
the tropical Pacific. 

Nat. Geosci. 12, 351–354 (2019)



Uncertainty Quantification via Ensembles
Surface Salinity Anomaly Estimates

 (from my presentation at GEWEX Meeting, 2024)
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ECCO central production at JPL
Wang, Fenty, Fukumori, Forget, et al



ECCO : community at large

• Use of ECCO state estimates :  

• ~ 2000 papers listed @ ecco-group.org 

• Use of the ECCO estimation framework :  

• (MIT, JPL,) SIO, UT Austin, WHOI, NCAR, U Washington 

• AWI, U Hamburg, BAS, Oxford, …  

http://ecco-group.org


ECCO : the next generation
https://ecco-hackweek.github.io/ecco-2024/



Digital Twins for Ocean Robots

See my https://www.oceanpredict24.org/ presentation next week …From https://github.com/gaelforget

https://www.oceanpredict24.org/
https://github.com/gaelforget
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