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

Forte augmentation du nombre et de la volumétrie
des observations marines (in situ et par téledetection)
au cours des dernieres decennies
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Croisement et comparaison des jeux de

données actuels nécessitent le
déploiement de plateformes distribuées
avec un changement de paradigme

Travail en local, ou se
trouvent les algorithmes de
traitement

trouvent les données
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Espace de Recherche Virtuel (VRE) ODATIS

Un espace qui donne acces a des données, des ressources et des services

Les données du pdle ODATIS

et d'autres (CMEMS, ...)

de calcul (CPU/ GPU)
des environnements pre-configures
des outils / logiciels / extensions

Les ressources

« une documentation

Les services :
« des cas d'usage
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Espace de Recherche Virtuel (VRE) ODATIS

Une documentation pour accompagner l'utilisateur :

L —— Introduction & Découverte
s b S S R b, | Gieai e Choix dela plateforme
e _— e Création d'un compte

] = PRt oo o e Connexion au VRE
o o e Découverte de l'interface
e Création d’'un notebook

Sujets avancés

Utiliser les ressources de calcul
Créer un environnement personnalisé
Transférer des données / fichiers sur le VRE
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Storage Scale
Tiers Tiede

Centre Datarmor - Stockage
[fremer

CPU /

Partition

& 70 PiB

20 K cores
2025 - .:ml

£ 2 PFLOPS (HPC)

GPU 1 6 PFLOPS (AD

Sarvice Partition \
Access

Storage Archive
Tiers Froid

NVMe 280 Tio 11,7 Gio/s 420 KIOPS
NVMe
(RAIDS) 400 Tio 67,6 Gio/s 778 KIOPS
NL-SAS . i
(RAID6) 12 Pio 61,6 Gio/s 97,6 KIOPS
Jaguar X
(Replication) 60 Pio 7.2 Gio/s
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Centre Datarmor - Pile Applicative

®

iRODS Open s JupyterHub Miflow Open WebUI
Data ’ OnDemand Development MLOps Web UI
Management Web Portal .\/ Environment Platflorm
Onedata Rstudio
OKNE') ATA Data Development ‘® LLglsaerma\;ice
Management Environment
\ HPC (External)
Slurm-Web Kibana Grafana Def;"'ab nt Vault
Web Ul Dashboard Dashboard Pl at:f o|c rl |m|e Secret Store
Slurm Elasticsearch Flux Trivy
- Analytics Continous / Security
Scheduler Engine Delivery .J Scanner
Airflow FIuentBit Harbor
Scheduler Aggrerator Registry

HPC (Intemaly

W

Ifremer

DATA
TERRA

ooooo



Centre de Calcul du CNES

- Zone DL

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

| 4000 CPU : Processeurs Intel (40 Core,187 GB de

= | RAM, 2,4GHz per core)

R ///

« Computing perf. :
* 1,5 PFLOPS (SP)

» Storage perf. (10500):
» 392 KIOPS (R&W Speed)
» 50 GiB/s (BandWidth)

64 GPU NVIDIA : 20 A100-80 + 8 A100-40 + 24 V100-
32+8T4-16 +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
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Centre de Calcul du CNES - Datalabs

(] Check to use latest version of VRE (might be unstable)

° E nvi ro n n e m e ntS d iS po n i b I eS : I Default lab environnement - without VRE (all groups)

Default lab environnement - without VRE (all groups)

* Environnement Natif (non containerisé) VRECNES (vrecnes group only)

VREOT (vreot group only)

[UBUNTU20] VRECNES (vrecnes group only)
[UBUNTU20] VREOT (vreot group only)
VRESmallBodies (small_bodies_dev groups only)

Jupyterhub Jupyterlab

4 —_—
jupyterhub
o~

CENTRE DE CALCUL

3. Kernels

Y %oa

-----



VRE ODATIS : Qualité de I’Eau

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

N’hésitez pas aussi a 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)



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-Frangois PIOLLE (jfpiolle@itremer.fr), Ifremer, France; Elea PAUL, Ifremer, France; Gwenael CAER, Ifremer,
CALISTA France; Erwan BODERE, Ifremer, France; Emmanuelle AUTRET, Ifremer, France

COASTAL HIGH-RESOLUTION
SEA SURFACE TEMPERATURE

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.

What is CALISTA VRE ? o_ —a = o
A Virtual Research Environment offers to users an online ecosystem integrating computing resources, reference =~ | *~ T ol
data, tools and services, all remotely accessible, in order to ease the work of scientists and to foster an open i - =
science approach though collaborative resources. The CALISTA VRE is integrated witinh a jupyter lab v o

environment hosted by Ifremer Datarmor HPC infrastructure. It is still under construction with many elements 2E|E .
already available described here. . Gk B 8 | s

Welcome to CALISTA Virtual Research
Environment (VRE)

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

Data Tools and services

and three main areas : North East Atlantic (from Ireland to Canary islands), French within conda environments or singularity containers to support the development
Polynesia and New Caledonia for which we have assembled various datasets of interest: and usage of SST products derived from ECOSTRESS and Landsat-9:
* A large collection of input Level 1 (radiances) scenes covering 2018 to today:
™ NE French New  CALISTA Toolbox : a full python toolbox for downloading, correcting and
Atlantic Polynesia Caledonia processing ECOSTRESS and Landsat-9 radiance data up to L1C and L2 (
o Landsat-9 12.395 2. 800 1.007 https://calista.ifremer.fr); several choices of split-window retrieval models

D
RS XY

ECOSTRESS 20.654 7.032 1.703

Welcome to CALISTA Toolbox Documentation!

CALISTA

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. : .‘ I

Third-party reference data

SST swath observations (L.2P) from operational sensors: VIIRS onboard NPP, NOAA-20
and NOAA-21, SLSTR onboard Sentinel-3A and Sentinel-3B

* Climatology (from C3S/CCI SST)

e Multi-Sensor Analyses (L.4) (from CMEMS)

* In S.itu observatipns from drifters (CMEMS), coastal buoys (ODATIS) or shipborne * Predefined Conda environments with CALISTA toolbox pre-installed and all
radiometers (Ship4SST) required python dependencies and classic packages for data analysis and

Contents:

* L1C and GHRSST compliant L2P SST files processed from these } l

Indices and tables

Credits

» »
Ifremer (cnes

= ACSP02022

* Weather Model Reanalyses (ERAS) for transfer radiative models display

* Tutorials provided as jupyter notebooks for calculating / using satellite
Cross-overs and matchups crossovers and matchups, tuning SST algorithms, producing assessment
 spatio-temporal indexes of satellite acquisitions (Landsat-9, ECOSTRESS, S3A/B, VIIRS diagnostics, etc ...

onboard NPP/NOAA-20/NOAA-21) are provided in geoparquet files for scene selection or iy

: . h
cross-over detections between missions s

0 ECOv002_L2_LSTE_39912_010_202507207222446_0713_01 POLYGON ((-0.75824 39.85319, -2.06379 40.54319... 2025-07-20 22:24:46.576351+00:00
T e |
ARSI ST TR . OO S B s AEESTBT R TUN I
22312 ECOv002_L2_LSTE_02913_001_20190110T040504_0712_03 POLYGON ((-7.87784 49.82753, -7.81465 53,56402... 2019-01-10 04:05:04.030110+00:00 =
e e ey |
22317 rows x 3 columns e —— DL
* satellite to satellite matchups, where ECOSTRESS and Landsat-9 brightness temperature N |
are resampled onto Sentinel-3 A&B or VIIRS pixels, with complementary ancillary fields, =
for computing and assessing SST retrieval models wrt operational missions e« RTTOV Radiative Transfer Model
i S NPT TN A, RIS, B RO NEHSIN O (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
3 * Syntool for interactive visualisation of SST L2P data (coming soon)
4 o h - : R e CALISTA ECOSTRESS Daet | @ source | <5 parager | F Langue Franois
* satellite to in situ matchups (computed with felyx — https://felyx.ifremer.fr) from between F— P
ECOSTRESS/Landsat-9 L2 and the collected in situ sources I 009090
* ERA5-based atmospheric profiles for RTTOV S v s s AT P T e
Conclusion .

The CALISTA VRE is intended as a collaborative sandbox for both the development of very "= S
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 ey
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. T e T T

& 70 PiB
How to access: the CALISTA VRE access is restricted to authenticated users. If you are The CALISTA VRE is hosted on Ifremer Datarmor | & 20 k cores ::f/;
interested in collaborating on the development or assessment of CALISTA products, please computing infrastructure, offering to users shared & 2 PFLOPS (HPC) %’é
contact: Jean-Francois Piollé (jfpiolle@ifremer.fr) project and personal workspaces supported by e — y7 7

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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Ocean and coastal wa}ekqgality

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

mage“inm é @ODATiS //% ?é;ﬁA
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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

mogel @ @DATiS W) %t
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DATALAKE

Gpernicus ¢ a USGS

Europes eyes on Earth cnes Pt ol

|

|

Shared space
with samples
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Processing chain

Sandbox processing chain Caption

DATALAKE DATA LOCATION

DATALAKE SHARED SPACE

SATELLITE DATA (AND FORMAT)

ALGORITHMIC STEPS

@ AUXILIARY DATA

.:2?,";‘.‘.;‘,' OTHER PRODUCTS (AND FORMAT)
f MASKING ;
VARY VARIABLES CONTAINED IN A PRODUCT
ATMOSPHERIC
CORRECTION
[ |

i/ DATA
GRS // ACOLITE // POLYMER / -------- e

L )

N

I ¢
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Processus chain.

DEM eses’
Temporal
datacube
ne
AERON
ET-Oc ;
« OWT_DIST_SPYRAKOS2018 Time

+ OWT_INDEX_SPYRAKOS2018 series
+ OWT _DIST_BI2024 PNG + .nc
+ OWT_INDEX_BI2024
+ OWT_DIST_TA2025

« OWT_INDEX_TA2025
« CHLA_OC2NASA

« CHLA_M0O9B

« SPM_OBS2CO

« TURB_DOGLIOTTI
Matchups . SPM_NECHAD
L - ACDOM _B15

+ KD_PAR

« FLAGS

+ MASK

3y VALIDATION

Community
Data

Dap
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How the VRE Works/?/.if i General

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

SCAN ME

& Get Started - Setup during first use

B Documentation - Articles on how the VRE works and the algorithms

. Tutorials - Gallery of tutorials covering the processing chain
FAQ - Answers to frequently asked questions

magellium é @ODATiS //Z ?é;ﬁA

— CNes


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

How the VRE Works_,/?/.if B Kernels

L

Available kernels

The VRE is provided with kernelsithat are:aecessible from the CNES JupyterHub.

Name Status Note Last update
sandbox_env_022026 Stable Updated when major changes occur, once functionality has been February 2026
verified.
sandbox_dev Evolution Environment used for developing new notebooks. It may contain bugs. Constant
evolution
grs_env_022026 Stable This kernel enables the use of the GRS atmospheric correction February 2026
algorithm.

polymer_env_022026 Stable This kernel enables the use of the POLYMER atmospheric correction February 2026
algorithm.

s3_env Stable Kernel provided by CNES to retrieve data from the datalake. It is only —
useful for the Import Data notebook.

magellium é @ODATiS //Z ?é;ﬁA
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Resources

] Check to use latest version of VRE (might be unstable)

Default lab environnement - without VRE (all groups)

On JupyterHub, you ce

Partition:

the introduction lists tf | ceu 2022 wis/amo)

Ressources:
1 core 2 core 4 core 8 core 16 core 32 core
7GB 14GB 28GB 56 GB 112GB 224 GB
Job duration:
1 2 4 6 8 10 12
hour hours hours hours hours hours hours

Job will end at 22:53

Estimate ressources consumption (more information here):
37.5 W.h, equivalent to 1.2 g CO2eq

vl € QQDATiS W) %n

Cnes ooooo
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How the VRE

Works R | Notebooks gallery

For more experienced users:
% Basics “¢ Image processing

This section shows a first example of displaying Sentinel 2 or Landsat data with Python. With the notebooks below, you will learn how to perform each part of image processing. For a better understanding, we
recommend that you follow the steps in order, but it is also possible to focus on a single step.

4. Compute
parameters

3 3. Atmospheric >
Basics 1. Data access 2. Masking T Computation and display of
} 4 correction
i et water quality parameters

Fundamenrtals for displaying a How ta access and import Create and apply cloud and Create and apply cloud and
satellite image data from the datalake water masks water masks

|| é @OD ATiS // DATA Valldatl::;:;v:;:;v:ilhﬁeld
magellium cnes ), /A TERRA :

- J wist yap



How the VRE WorkS:/?/.iif;: i Notebooks gallery

|

B Tutorials > Masking

Apply masks

|n eaCh Category, yOU Wl” ﬂnd Dcccr.nbe;r11.2025

Masking is essential when using satellite data, particularly when analysing water pixels. Pixels that are not water must be

o F th iS Ca tego ry O r th e d i Ffe re r removed to avoid confusing them with water, Clouds, for example, need to be hidden, and in the case of work on water, all land

pixels also need to be hidden.

w Tip

To execute this noteboaok, you should download it and run it on CNES’s JupyterHub with the sandbox_env kernel. (See the Gel Started
section)

Notebooks
I || | & “ll"

B B

Create a water GRS flags Omnicloudmask
mask Use the flagsin the GRS L2A
Combinate the bands to and L2B products Use the omnicloudmask

magellium é @ODATiS //% Qé;éA abisinawalermasy librairie to mask clouds and

shadows
— CNes

ects
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How the VRE Works/,?/.iif;: iy Example of a notebook

|

e Visualise L2A product (from GRS)

Tutorial objectives

« Retrieve aL2Aimage and explore its parameters

EaCh notebOOk beg|ns Wlth an || « View the signal from one band or a combination of several bands

« Analyse dataon one or more areas of interest

requirements, etc., and allows y .quirements

An L2A Sentinel-2 image processed with GRS

personal space on TREX.

« Onthe CNES JupyterHub, you can use the sample data provided with the project.
« Outside the CNES network, you can download Sentinel images with the notebook Download S2 data and then apply the grs
process with the notoobook Apply GRS atmospheric correction

Environment

You candirectly use the environment supplied with the project (see the Kernels page). If you want to create your own
envrionment, you need: - grstbx - os - glob - xarray - numpy - cmocean - cartopy - matplotlib

Resources
The code can be executed with the CPU: 1 core, 7GB

version 02.2026

Version

magellium é @ODATiS //Z RERRA 4
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M i proj = cers.UTM(zone, is south) s
as possible. s ‘

magellium
: / vy

On this page
Tutorial objectives

® Gt Started 3. Visualise the Rrs for each band of the grs product Requirements
. Documentation Environment
AeRantms We retrieve the geographical data to create a projection. It allows to display the image without distortion. Resources

Sandbox Use Imports

|n the noteboo ks’ ea . . Tutorials - str_epsg = str(dc.datacube.rio.crs) 1. Load the image

Basles Zone = str_epsg[-2:]

2, Select a region of interest
is_south = str_epsg[z2] == 7

Import Data

4. Plot the spectrain
Parameters calculation and First, you canvisualise the remote sensing reflectance for each band different areas of the image
visua
Validation cmap = mpl.colors.LinearSegmentedCalormap. from_list(”", ['navy', "blue", ‘lighrskyblue' 6 ‘farestgreen’','y

FAQ ‘orangered’', “"firebrick"])
plt,figure(figsize=(15,15))
raster .Rrs.isel(wl=slice(1,12)).plot.imshow(col='wl', col wrap=5, cmap=cmap, robust=True, subplot_kws=dict(

<Figure size 1566x1500 with 0 Axes>

W= 450 w) = 500 wl = 740

001z

o010

ao0s

oo0e

e

wim 783 wi =843 wl = 865 Wt = 1610 ‘Al = 2150

0004

0002

0200

~0.002

é If needed, a single band can be displayed for more precise data, by indicating the wavelength of the band to be displayed.
cnes 15



Etang de Thau

Study of a malaigue (period of poor water quality) on
the Thau lagoon in 2018. The VRE enables water quality

| lchzdam&dzadaeAwm@um&m@aeh/mrem@mﬁ?t@pbaqatm:lied.

TURB_dogliott| SPM_obs2co

30

25

- N
w o
SPM_obs2co [mg/L]

[
5]
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