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Enjeux sur les Services de Calculs à Haute 
Performance et Espaces de Recherche Virtuels (VRE)

Forte augmentation du nombre et de la volumétrie 
des observations marines (in situ et par télédétection) 
au cours des dernières décennies

Croisement et comparaison des jeux de 
données actuels nécessitent le 
déploiement de plateformes distribuées 
avec un changement de paradigme 

Travail en local, où se 
trouvent les algorithmes de 
traitement

Travail à distance (HPC ou 
plateforme Cloud), où se 
trouvent les données

Process-centric

Data-centric
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Espace de Recherche Virtuel (VRE) ODATIS

Un espace qui donne accès à des données, des ressources et des services

Les données

• de calcul (CPU/ GPU)
• des environnements pré-configurés
• des outils / logiciels / extensions 

Les ressources

Les services • une documentation
• des cas d’usage

• du pôle ODATIS
• et d’autres (CMEMS, …)
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Espace de Recherche Virtuel (VRE) ODATIS

Introduction & Découverte
● Choix de la plateforme
● Création d’un compte
● Connexion au VRE
● Découverte de l’interface
● Création d’un notebook

Sujets avancés
● Utiliser les ressources de calcul
● Créer un environnement personnalisé
● Transférer des données / fichiers sur le VRE
● …

Une documentation pour accompagner l’utilisateur :
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Centre Datarmor - Stockage
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Centre Datarmor - Pile Applicative
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Centre de Calcul du CNES – Zone DL

12 288 CORE : Processeurs AMD  
(128 Core, 1TiB de RAM, 3GHz per core)

4000 CPU : Processeurs Intel (40 Core,187 GB de 
RAM,  2,4GHz per core)

64 GPU NVIDIA : 20 A100-80 + 8 A100-40 + 24 V100-
32 + 8 T4-16   + 4 H100

12 PiB POSIX :  Parallele and distributed IBM 
Spectrum Scale based on ESS-3500 appliances.

Low Latency Mellanox Infiniband HDR-100 : 100Gb

Ethernet 10G

Container orchestrator : Kubernetes

OS : RedHat 8

Workload orchestrator : SLURM

• Computing perf. : 
• 1,5 PFLOPS (SP)

• Storage perf. (IO500):
• 392 KIOPS (R&W Speed)
• 50 GiB/s (BandWidth)
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Centre de Calcul du CNES – Datalabs
• Environnements disponibles :

• Environnement Natif (non containerisé)

Jupyterhub Jupyterlab 3. Kernels
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VRE ODATIS : Qualité de l’Eau 

N’hésitez pas aussi à nous contacter pour faire remonter vos besoins 
via : https://www.odatis-ocean.fr/contact ou directement via les resp. 
CES Couleur ODATIS (Cédric et Vincent)

Deux initiatives en cours de développement :
- VRE Ifremer CALISTA (SST-HR) – JF. Piollé
- VRE CNES / Magellium (Ocean and Coastal Water Quality) – C. Germineaud / F. Bray

https://www.odatis-ocean.fr/contact
https://www.odatis-ocean.fr/contact
https://www.odatis-ocean.fr/contact


  

The CALISTA VRE for the development and user uptake of very high resolution sea 
surface temperature

Jean-François PIOLLE (jfpiolle@ifremer.fr), Ifremer, France; Elea PAUL,  Ifremer, France; Gwenael CAER, Ifremer, 
France; Erwan BODÉRÉ, Ifremer, France; Emmanuelle AUTRET, Ifremer, France 

The CALISTA (Coastal High Resolution Sea Surface Temperature) project is a precursor to upcoming very high resolution thermal infrared missions (TRISHNA, 
LSTM, …). It aims at developing demonstration sea surface temperature products from existing missions such as ECOSTRESS or Landsat-9, in order to address the 
specific issues related to the processing over very coastal areas, and to train and prepare the users and applications with sample data products close the specifications 
of these next generation sensors.  

CALISTA is a project co-funded by Ifremer and CNES in the context of ODATIS French National Framework.

Conclusion

The CALISTA VRE is intended as a collaborative sandbox for both the development of very 
high resolution SST L2 products and their usage and assessment. It helps users tackling the 
challenge of complex and high volume data with documentation, tools, reference data and 
massive processing resources The CALISTA products based on ECOSTRESS and Landsat-9 
are still in active development but this framework allows for a fastrack iterative 
implementation of state of-the-art datasets.  

How to access: the CALISTA VRE access is restricted to authenticated users. If you are 
interested in collaborating on the development or assessment of CALISTA products, please 
contact: Jean-François Piollé (jfpiolle@ifremer.fr)

What is CALISTA VRE ?

A Virtual Research Environment offers to users an online ecosystem integrating computing resources, reference 
data, tools and services, all remotely accessible, in order to ease the work of scientists and to foster an open 
science approach though collaborative resources. The CALISTA VRE is integrated witinh a jupyter lab 
environment hosted by Ifremer Datarmor HPC infrastructure. It is still under construction with many elements 
already available described here.

https://gitlab.ifremer.fr/calista/calista-vre/ 

Data

Currently, CALISTA focuses primarily on two existing missions, ECOSTRESS and Landsat-9, 
and three main areas : North East Atlantic (from Ireland to Canary islands), French 
Polynesia and New Caledonia for which we have assembled various datasets of interest:
● A large collection of input Level 1 (radiances) scenes covering 2018 to today:

● L1C and GHRSST compliant L2P SST files processed from these 
radiances using the CALISTA processing toolbox and shared for 
assessment, up to date with the processing workflow, the tuning, 
calibration and assessment of the different algorithms.

Third-party reference data
 SST swath observations (L2P) from operational sensors: VIIRS onboard NPP, NOAA-20 
and NOAA-21, SLSTR onboard Sentinel-3A and Sentinel-3B
● Climatology (from C3S/CCI SST)
● Multi-Sensor Analyses (L4) (from CMEMS)
● In Situ observations from drifters (CMEMS), coastal buoys (ODATIS) or shipborne 

radiometers (Ship4SST)
● Weather Model Reanalyses (ERA5) for transfer radiative models

Cross-overs and matchups
● spatio-temporal indexes of satellite acquisitions (Landsat-9, ECOSTRESS, S3A/B, VIIRS 

onboard NPP/NOAA-20/NOAA-21) are provided in geoparquet files for scene selection or 
cross-over detections between missions 

● satellite to satellite matchups, where ECOSTRESS and Landsat-9 brightness temperature 
are resampled onto Sentinel-3 A&B or VIIRS pixels, with complementary ancillary fields,  
for computing and assessing SST retrieval models wrt operational missions

● satellite to in situ matchups (computed with felyx – https://felyx.ifremer.fr) from between 
ECOSTRESS/Landsat-9 L2 and the  collected in situ sources

● ERA5-based atmospheric profiles for RTTOV

Tools and services

The CALISTA VRE comes with pre-installed tools and services pre-installed 
within conda environments or singularity containers to support the development 
and usage of SST products derived from ECOSTRESS and Landsat-9:

●  CALISTA Toolbox : a full python toolbox for downloading, correcting and 
processing ECOSTRESS and Landsat-9 radiance data up to L1C and L2 (
https://calista.ifremer.fr); several choices of split-window retrieval models

● Predefined Conda environments with CALISTA toolbox pre-installed and all 
required python dependencies and classic packages for data analysis and 
display

● Tutorials provided as jupyter notebooks for calculating / using satellite 
crossovers and  matchups,  tuning SST algorithms, producing assessment 
diagnostics, etc …

● RTTOV Radiative Transfer Model 
(https://nwp-saf.eumetsat.int/site/software/rttov/)

● Jobard (https://jobard.gitlab-pages.ifremer.fr/documentation/) for massive 
distributed data processing

● STAC API and catalogue for scene selection and preview
● Syntool for interactive visualisation of SST L2P data (coming soon)

NE 
Atlantic

French 
Polynesia

New 
Caledonia

Landsat-9 12.395 2.800 1.007

ECOSTRESS 20.654 7.032 1.703

Infrastructure

The CALISTA VRE is hosted on Ifremer Datarmor 
computing infrastructure, offering to users shared 
project and personal workspaces supported by 
massive processing capabilities

mailto:jfpiolle@ifremer.fr
https://gitlab.ifremer.fr/calista/calista-vre/
https://calista.ifremer.fr/
https://jobard.gitlab-pages.ifremer.fr/documentation/
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Presentation of the Ocean and coastal 
water quality VRE

CES couleur de l’eau
17.03.2026
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Ocean and coastal water quality 
VRE

                                                                                              

➔ The water quality parameters
➔ Objectives
➔ Data
➔ Processus chain
➔ How the VRE works ?
➔ Presentation of a case study
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Water quality parameters

- Optical Water types → Good indicator of the overall condition of the 
water

- Chlorophyll-a concentration
- Suspended Particulate Matter
- Transparency
- Turbidity
- Absorption Colored Dissolved Organic Matter
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Objectives

This project is an initiative of CNES and has two main objectives : 

1. Assist users in the production of water quality data, standardise methods
2. Conduct studies on the feasibility of water quality products using the future 

TRISHNA data

- Python tutorial notebooks showing how to produce water quality data
- Related documentation to help users get started with the tools and algorithms
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Data
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Visible-NIR SRFData
Sentinel- 2 SRF

TRISHNA SRF (proxy)

13 bands in visible and NIR
Resolution : between 10 and 60 meters

7 bands in visible and NIR
Resolution : around 60 meters
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1/2Processing chain
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2/2Processus chain
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GeneralHow the VRE works ? 

Link : https://ocean-and-coastal-water-quality-vre.netlify.app/

→ Setup during first use
→ Articles on how the VRE works and the algorithms 
→ Gallery of tutorials covering the processing chain
→ Answers to frequently asked questions

https://ocean-and-coastal-water-quality-vre.netlify.app/
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KernelsHow the VRE works ? 

The VRE is provided with kernels that are accessible from the CNES JupyterHub.
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On JupyterHub, you can select the resources you want to use. For each notebook, 
the introduction lists the resources required to run it.

ResourcesHow the VRE works ? 
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Notebooks galleryHow the VRE works ? 

For novice users : 
For more experienced users : 
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Notebooks galleryHow the VRE works ? 

In each category, you will find several notebooks. They present the different aspects 
of this category or the different existing algorithms.
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Example of a notebookHow the VRE works ? 

Each notebook begins with an introduction that explains the objectives, 
requirements, etc., and allows you to download the notebook to copy it to your 
personal space on TREX.
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Example of a notebookHow the VRE works ? 

In the notebooks, each cell is explained to help you understand each step as clearly 
as possible.
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Etang de ThauCase study

Full case study : 
https://docs.google.com/presentation/d/1RR2cZVHh4kQGb66AWcNTxzwhdkEywmpu7hWLWjFGqC8/edit?usp=sharing

Study of a malaïgue (period of poor water quality) on 
the Thau lagoon in 2018. The VRE enables water quality 
data to be produced and each parameter to be studied.
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Thank you for your attention


