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Ambition de la tache 4 du projet ANR MeLODy

Summary. Task T4 will provide a framework for fostering the application of the methodological
development from T1-3 to upper ocean dynamics. It will develop a suite for benchmarking these
methodological contribution with respect to state-of-the-art model-driven and data-driven schemes
(T4.1) and will coordinate the distribution of project software tools and datasets.
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Integrated framework for benchmarking MeLODy methodological developments

e Refine the definition of target inverse problems
¢ Provide datasets and identify metric for prototyping data challenges
¢ Distribute Data Challenges for the project annual workshops

Technical support and coordination for scaling up to real-world applications

e Aggregate and distribute project modelling tools
e Facilitate the transition from toy problems to real-world applications

En pratique, rassembler un certain nombres de data challenges sur la
base des travaux en cours et organiser leur diffusion
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Travaux engages au cours de ’année

En lien avec OceaniX et BOOST-SWOT,
- exploration sur les modalités et le format de diffusion d’un challenge en lien avec une étude scientifique

diffusion de deux challenges (dans le contexte du traitement des données SWOT)

documentation des problemes liés a articles en cours de prep/soumis
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Languages

Contributors 2 1 master - | p 2branches Gotof SSH Mapping IMT-Atlantique Data Challenge 2020 -
3 anim.pag Add files via upload * Jupyter Notebook 95.9%
@ ek s Tnis repositos " © Pythend.1%
'@ | mbalaro Undate raod sval pyz nicar astmtion 0 | S4cTi I ry contains codes and samole notebooks for cownoading and processng the
Readme.md . redouanelg Redouane Lg. | SSH mapping data challenge
X w figures add data availability image Motivation
DetideNet = notebocks Sorraction: Missing saved regrided 8
Languages The goa is to investigate how to best reconstruct sequences of Sea Surface Meight (SSH)
n construction: code for the "Filtering internal tices from wice-swath altimeter data) > W results create result repo maps from partial sateliite altimetry observations This data challenge follows an Observation
Convelutional Neural Networke® paper, accepted for publication in IEEE IGARSS 202{ * Jupyter Notebook 99 2% - et mod_swal.oy: sicer eetrnalll Systom Simulation Experiment framework: "Real” full SSH are from a numerical simulation with
conference * Python 0 8% hnd a realistic, nigh-resolton ccean circulation model the reference simulation. Satellite
Y gitignare Create .gitignore observations are simulated by sampling the reference simulation based on reaistic orbits of
This repostiary Costains an example cocte of training Detideniet, pleese Contactiny past, eisting or future altimetry satellites. A baseline reconstruction method Is provided,
Summer/Winter data (2.4 Go each) D UICENSE add LICENSE namey optimal iInterpolation (see below), and some practical goals will have to be defined in
1 am working on a extended version of the IGARSS paper, new architectures and opt 3 README.mc Update README.md i chialionge such ae:
versions of the code will be shared s00n. In the mesnwhille you can watch some Sy & ewiroamentym wpdate Borades * to beat this baseline according to sceres also described belew and in Jupyter notebooks,
made N ” ' © 10 buld 3 webpage where other teams can dynamically run their metnod and confront their
ConwiNet 355 Qederonce b Y quickstart ipynb hange path 1o oc_obs DArOrMAnce scores 1o other methods
* 10 alow pangeo binder link work on a distant virtual mechine with GPU capebifties 10 ease
o . README.md the reproduction of DL methods
N Dataset The datasets are hosted here with Wasabi Cloud Storage solution, see below to soe haw to
2 m the i t
The dataset is available hero and should bo extracted in data/ by default. It contains DNS S$SH Mapping Data Challenge 2020a onmioad the Ul catesets
. data filtered at different resolutions, even if this paper only deal with a fiter size equal to 8. Reference simulation SSH 2
This repository containg codes and sample notebooks for downloadit
) ) . S5H mapping dota challenge. The Nature Run (NR) used In this work ponds to the NATLEO configuration (Alay! et al
Us.ge 2020 doi10.1029/2019JC015827) of the NEMO (Nucleus for European Modelng of the Ocean)
The quickstart can be run online by clicking here: ITEERIEED odel. It is ore of the most sdvanced state-of-the-art basin-scale high-resolution (1/60%)
- - - Three notebooks can be found in notebook/ that shows how 10 103¢ the data, train a mode!
Ma— =~ . and evaluate pretrained version with meav'mmmemsFren 'Tou‘ t Motivation FY- 14 B
of the SGTNN model can be found otherwise in src/ Za e a -

020 GitHub, Inc. Terms Privacy Cookie Proferences Security Status Holp Contact GitHub Pricing API Training Blog About

Reference simulation
The reference simulation is the NATLE0 simulation based on the NEMO mocel (Ajayi et al
u . 2020 doiz10.1020/2010JC016827). The simulation is run without tidal forcing
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Envisat, and SWOT altimeter data. This nadir altimetars consteliation was operating during the
2003-2006 period and is still considerad as  historical optimal constellation in terms of

spatio-temporal coverage. The data challenge simulates the addition of SWOT to this
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Typologie des cas d'etudes

1. Formulation de (composantes de) modeles pronostiques

- cas typiques : émulateur de modeles, fermeture sous-maille, equation discovery

- en pratique : apprentissage a partir d’observations (x,y,z,t) partielles et/ou bruités du systeme
- exemple : Frezat et al, Kazantsev et al.

2. Caractérisation, description et segmentation de régimes dynamiques
- cas typiques : reduction de dimension, séparation de sources, modele reduit
- en pratique : apprentissage (supervisé ou Non)

- exemple : Penduff et al., Sonnewald et al., Lguensat et al.

3. Reconstruction d’état (temps-espace)

- cas typiques : cartographie 2D, interpolation,

- en pratique : apprentissage a partir d’observations (x,y,z,1) partielles et/ou bruités du systeme
- exemple : interpolation SWOT

4. Prediction de I’évolution temporelle d’un systeme

- cas typiques : forecast, mais aussi utile pour interpolation,

- en pratique : apprentissage a partir d’observations (X,y,z,t) partielles et/ou bruités du systeme
- exemple : L63, Ouala et al.

Les différentes taches possibles sont en fait trés imbriquées (ex : 4 peut mobiliser 1 + 3)
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Propositions et questions ouvertes

Propositions

- apres une phase exploratoire, mise en place d’une approche + structurée
- organiser la diffusion d’au moins 2 problemes sur chaque types 1-5
- rassembler les infos sur les codes permettant la production des données

- certains mobilisant des données de modeles, d’autres des observations

Questions :
- quel point d’entrée (portail), quel degré de rationalisation des descriptions ?

- comment favoriser le partage effectif des cas d’études ?
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