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The ECCO4 framework

Including 
- ability to rerun forward and adjoint 
- generic cost functions, controls 
- LLC grids (LLC90, …, LLC4320) 

Forget, Campin, Heimbach, Hill, Ponte, & Wunsch, 2015 : ECCO version 4: an integrated framework for non-
linear inverse modeling and global ocean state estimation, GMD, https://doi.org/10.5194/gmd-8-3071-2015



ECCO cyber-infrastructure (1) 
2016 : cloud services 
- Github (code, docs),  
- Dataverse (input, output) 
- running ECCO4 on AWS



ECCO4 integration with Darwin3
2018 : CBIOMES-global  
- ECCO4 (release 2) 
- Darwin3 (Dutkiewicz et al 2015)
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c=plankton number, s=size number, t=type number (affects parameters, pigments, palatability)



2022 : ECCO-Docker 
- run & analyze ECCO 

anywhere, incl. NASA 
MAAP/EIS cloud 

- Multi-language support 
(fortran, mpi, Julia, 
python, octave, R)

ECCO cyber-infrastructure (2) 

     docker run -p 8888:8888 gaelforget/ecco-docker



2022



https://www.youtube.com/@AIRCentre/playlists

JuliaEO23
JuliaCon 2023 overview talk

https://www.youtube.com/playlist?list=PL-3G0PUXakeY_XdNYhcJgsrnaO9-hL54z
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OceanStateEstimation.jl



MITgcm.jl



ClimateModels.jl



Digital Twins for Ocean Robots 
and Marine Ecosystems

US CLIVAR webinar

JuliaCon 2023 talk



OceanRobots.jl   &   ArgoData.jl



IndividualDisplacements.jl    &    PlanktonIndividuals.jl

Forget, G., (2021). IndividualDisplacements.jl: a Julia 
package to simulate and study particle displacements 
within the climate system. Journal of Open Source 
Software, 6(60), 2813, https://doi.org/10.21105/joss.02813

Wu & Forget (2022). PlanktonIndividuals.jl: A GPU 
supported individual-based phytoplankton life 
cycle model. Journal of Open Source Software, 
7(73), 4207, https://doi.org/10.21105/joss.04207



Animations

JuliaOcean playlist 


