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SWOT cNES swoT Products, Data Access and Tools

« SWOT Products Overview - 5’
« CNES SWOT Data Access and Services — 10’

« Ready-to-use tutorials (Jupyter notebooks) - 5°



SWOT SWOT Product Overview

Orbits Main instrument
Cal/Vval Science
’]_day repeat 21 _day repeat Ka Rln 2D Interferometer
sparse coverage global coverage (Two 10-60 km swaths)
28th March 2023 — 10th July 2023 26th July 2023 — now
Timeliness levels KaRIn Resolutions
Near real time Reprocessed data Low (Rate) Resolution High (Rate) Resolution
3 to 4 days More precise than NRT Ocean Hydrology

250 mto 2 km 10mto 60 m

Version released

Baseline B Nov 2023 Beta prevalidated release for early Cal/Val evaluation
Baseline C March 2024 First « Science » release
Declared as validated by the SWOT project (Aug 2024)
Baseline D May 2025 Version D products for measurements from May 6, 2025 onward

Baseline D October 2025 Version D reprocessed products (Calibration and Sciences phases)



SWOT SWOT KaRIn Ocean Product Overview

Level-1B ~250 m Interferogram
Native grid Geo-location on a reference surface
Surface height not computed
High volumetry > 1 Tb per day

Level-2 Basic 2 km Volumetry — 300 Mb to 1 Gb / per day
Expert WindWave and Basic: subset of the Expert dataset
WindWave
Unsmoothed 250 m Technical
native grid No Sea surface anomaly yet
High volumetry — 22 Gb per day
Level-3 Basic 2 km New geophysical standards
Multi-mission calibrated
Expert
Unsmoothed 250 m High volumetry — 15 Gb per day

Sea surface anomaly



SWOT SWOT Hydrology Product Overview

Level-1B  HR Single Look Complex half swath 64 km?  pQ ,DAAC distribution only
3mx0.75m
Level-2  Pixel Cloud 20-60 m ~600 Mo/Tile (64 km?)
Pixel Cloud Vector 20-60 m
Raster 100 m + 250 m 2 distinct products
River Single Pass — Reach / Node 10 km/200 m 2 distinct products
Lake Single Pass — Prior / Observed / Unassigned - 3 distinct products
River Average 10 km Reach-only

Lake Average -
Prior River Database — SWORD v17b 10 km Static : ~225000 reaches / ~4 x 10° nodes
Prior Lake Database — PLD v2.02 - Static : ~6 x 10° lakes

hydroweb.next & PO.DAAC distribution



SWOeT

SWOT OCEAN DATA ACCESS & SERVICES
WHERE TO GET SWOT OCEAN PRODUCTS?

Ccnes —
S0 +
ex = Mobile version
SAVISO —
= - &" { sowesite Ametry Dota
X 4
\ A

=iy EARTHDATA Other DAACS -

N-nS‘A Jet Propulsion Laboratory
i Caldnmes nstene of echnakgy

| & MY AVISO+ DATA' | USERCORNER |  APPLICATIONS | MISSIONS | TECHNIQUES | NEWS | MULTIMEDIA | Data Saarch

New version 04_00 of L2P products in NTC delay Ma'll"gatl on

A new version 04_00 of L2P products in Non-Time- SWOT CLOSE TO THE COASTS
Critical delay (NTC) is available for missions .
Sentinel-3A/B, Sentinel-6 MF, Jason-3/2/1, SARAL/ <

AltiKa, Cryosat-2, HaiYang...

Swot close to the coasts

One of Swot's most eagerly awaited results over the
oceans lies at their boundaries: close to the coast.
Swot observes over its entire swath, thus covering
most of coasta...

SWOT: Public release of the Version C KaRI
Data Products

The joint NASA/CNES SWOT project is ple R a3 ]
announce the public release of SWOT Ver i Data in Ac

Science Data products. Sea surfac

ODATIS/AVISO
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SWOT HYDROLOGY DATA ACCESS & SERVICES
WHERE TO GET SWOT HYDROLOGY PRODUCTS?

= EARTHDATA Other DAACS «
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SW@T CNES CLOUD PLATFORM JupyterLab Interface

Server Options

Cluster weather:
20/06/2025 15:00

Py 2022: §
 Free ressources over CPU 2022: 20.76%
* Maximal number of free CPU 2022 over one node: 127
= Number of free CPU 2022: 2445

cey:

« Free ressources over GPU: 37.5%
= Number of free GPU: 3

Select the environment:

You can select a Virtual Research Environment (VRE) for starting your Jupyterlab instance.
it usually provides domain or project software and libraries packaged together and ready to use.
Be aware that you can only run VRE if you belong to the associated user group, you will get an eror if not.

if you've never heard of VREs, just use the default environment.

For help please contact HPC support.

For help with VRECESWOT, please se this link instead.

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

Default lab environnement - without VRE (all groups)

Partition:
Visu (Defautt)

Ressources:
1core 2core
768 1468
Job duration:
1 2 a 0
hour hours hours hours.

‘SWOT expertise Center documentation

Home  GetStarted  UserGuide  Tutorials

4core
2868

hours

Trosbleshoating

Virtual Research Environment

The Virtual Research Environment (VRE) is a supercharged
JupyterLab web based prototyping environment.
Itis composed of a set of tools dedicated to developping and

running machine learning algorithms, geospatial information

oriented.

Cetting stared

Explore

The VRE offers a unique access o the major Earth
Observation catalogues and hundreds of geospalial
datasets (loT, National statistics eic.). VRE's fast-
prototyping environment enables researchers and
scientists 1o test small parts of code, annotate and

visualise results in the same page.

Transform

With a wide range of Al frameworks and image
processing toolboxes already integrated, the VRE lsts
researchers and scientists focus on their work and go
beyond the state of the art using a set of out of the bax

pre-instalied libraries and tools.

s~ File Edit View

OPEN TABS

[ Launcher

KERNELS

TERMINALS

terminals/1

TENSORBOARD

Visualise

The VRE offer:
engines directl
environment. It
tools (QGIS, M
and computing
environment.

Run

Kernel Git Diagram Tabs Settings Help

C | @ Launcher +

Close All

Shut Down All

Shut Down All ﬁ

Shut Down Al

|E| Notebook

N4
KFC

https://jupyterhub.cnes.fr

v
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Python 3 CESWOT CESWOT Confluence Desktop [~] Documentation Gitlab MLFlow R W5 Code IDE[~]
{ipykernel) methods documentation
Console EXPLORER @ compare_netcdfpy X D>v @ -
@ ~ SIMEONMA B O&® @ comparenetcdfpy >
jupyterhub.pbs.out &
B 2
Jjupyterhub.slurm.err .
. 3 3 import sys
Jjupyterhub.slurm.out a import argparse
Python 3 CESWOT R Jlesshst 5 import logging
{ipykernel) netre -
-python_history 7 import xarray
i 2 8 import netCDF4 as nc
Other .sqlite_history .
viminfo ) ) )
10 def compare_list(reflList,testList):
wget-hsts
3 11
— M Xauthority 12 missingItems = [x for x in reflist if x not in testList]
S_ f— 8 0_tutorial_catalog.ipynb 13 newItems = [x for x in testList if x not in refList]
. @ acquire_SWOT_LakeSP_Prior.... 14 return missingItems, newItems
Terminal Diagram Text File Markdown File $ clone_ceswotsh 15
- @ compare_netcdf.py 1_5/
1 X
!' config_onda.yml . def main():
‘ 1} config_zarr_convertjson 19
e 7 s « fgserQ)
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https://jupyterhub.cnes.fr/

SWOeT Going further on CNES HPC

Example: Study Hurricanes and Cyclones

## Tutorial Objectives

« Access SWOT L2 and L3 ocean data, ST SAR ocean surface winds, NOAA TCHP...
« Apply geographic and temporal selections to all datasets

 Visualize and interactively explore the collocated datasets



ex_cyclone_s... - JupyterLab x + e = =S
&« @ QO B nttpsy/f rhub.cnes.fr/user/tor EAGERER oW © & 8 =
ex_cyclone_study.ipynb shutdown vreceswot-latest

File Edit View Run Kemel Git Diagram Tabs Settings Help
B+ XTO O » m ¢ » Makdwn~ . @ git Helpdesk SwotlR (DEV) O |

BTV & F 0
o ~ Tracking Hurricanes, Tropical Cyclones, and Typhoons: The Helene Hurricane Case Study ’

[ This tutorial illustrates the Helene hurricane using multi-source and multi-type data, and can be adapted to study any other hurricane or cyclone event. It uses Vador to visualise the hurricane track and various relevant satellite and in-situ data. The data specifically used in this
tutorial are: - 3
0 + Near-Real Time Tropical Cyclone data which is Sentinel-1-derived ocean surface wind field products |
» Significant Wave Height from Madir product from CMEMS
f— + Significant Wave Height from Swot L2 LR 55H product
* Sea Level Anomaly from DUACS gridded product
* 5ea Level Anomaly from Swot L2 LR 55H product
» the cyclone’s trajectory
« Tropical Cyclone Heat Potential data
Imports + code
import os
import re
import xarray as xr
from datetime import datetime
import numpy as np
from ocean_tools.swath.io import (NetcdfFilesDatabaseSwotLRL2,
MetcdfFilesDatabaseGriddedsLA,
NetcdfFilesDatabaseS1AOWI,
NetcdfFilesDatabaseOHC,
NetcdfFilesDatabaseSWH)
from ocean_tools.missions import S1AOWIProductType
import geoviews as gv
import holoviews as hv
import panel as pn
import geopandas as gpd, fiona
import pandas as pd
from vador import Coast, Swath, Grid, Alongtrack
from vador.plugins import ZcSwath
Simple D oM 2 & 1} master Helpdesk SwotlR (DEV) | Idle  Mem: 1.61 GB Mode: Command & Ln 1, Col 1 ex_cyclone_study.ipynb 0 ﬂ



SWOT Community

Hello SWOT friends &

Open access GitHu 3
platform

& Introduction

# Contribution guidelines

& Useful resources

¢ ] O B ipesjmot-community i SWOT gatlsiesfones

<« C O B hitps://swot-community.githubiio/s

# / SWOT Ocean Data Tutorials

# |/ Welcome to SWOT Gallery’s documentation!

SWOT Ocean Data Tutorials

A to dat
Welcome to SWOT Gallery's documentation! cossslode

Galleries

& SWOT Ocean
* SWOT Hyc

ta Tutorials
2 SWOT Ocean Data Tutorlals =
ata Tutorials

Search SWOT

Download SWOT fram AVISO

Indices and tables

Subset SWOT data from AVISO's
SWOT Ocean Data Tutorials FTP Serve

2-km data

SWOT Hydrology Data Tutorials o Index SWOT L3 KaRin and Nadir Ocean
Data Praducts

« Module Index

« Search Page SWOTL? KRl LR Ocean Data ) " 5

smoothed
data, and compare with CMEMS L4
SLA and IFREMER SST data
Subset SWOT LR L3 Unsmoothed
7 4212 from AVISO's THREDDS Data
Basic Server

. Subset SWOT LR L2 Unsmoothed 1
Product Overview data from AVISO's THREDDS Data 250-m data

Server

Subset SWOT LR L2 Unsmoothed -
data from AVISO's FTP Server i
= |
13 /]

SWOT L3 KaRin Wind Wave Data
Products

Contact:
aviso-swot@altimetry.fr

& SWOT Hydrology Data Tutorlals
Basic

Intermediate

Expert

Use, Contribute, Ask for = =
new tutorials

Tools to classify

T




SWOeT Perspectives

250-m L3 LR (ocean) and 7100-m L2 HR (hydro)
Products

« The CNES cloud-like service is still open to new
projects. You can apply via

aviso-swot@altimetry.fr (oceanography) and
swot_ce@cnes.fr(hydrology)

« Upcoming support topics include coastal zones
and polar regions. Expert analyses are welcome

« Stay tuned to the examples gallery for new
tutorial contributions!

Credits: CNES
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SWOT SWOT research-grade sea-ice classification flags

SSHa (m)
-,' T Y 3

% 250-m L3 product only oo

l0.4

125

£

£ -0.3

§ 25.0 5
Added surface classification v A 0.2
(ice/leads) in editing flag 5 375

Py 0.1
50.0 .' ! : L RN e T e T N Ty g el e L e e Sl I

Edltlﬂg flag 0.0 25.0 50.0 75.0 100.0

along track (km)

« oceanisflaggedasO
« sea-iceis flagged as 21
« undermined as 20

Ice / Ocean pixel classification

Ice

€
Retrieved SSHA in sea-ice leads > .
(as much as ocean coverage as .
possible) 5
Ocean

0.0 25.0 50.0 T 50 100.0 .
along track (km) Credits: CNES/CLS



SWOT SWOT research-grade sea-ice classification flags

% ## Tutorial Objectives

« Visualization of Sea Ice Classification with Flag Application

« Binning and Visualization of Sea Ice Concentration

« 2D Histogram (PDF) Analysis for Leads and Floes

3.5 A floes

3.0 1

2.5 7

2.0

1.5 A

1.0 A

0.5 4

0.0

—0.2 01 0.0 01 0.2 0.3 0.4 0.5 Credits: CN ES/C LS




SERVICES INP"A NUTFSHELL NOTEB oK mm—

DATA ACCESS
SWOT KaRIn and Nadir data
(L2, L3 & L4 products)
Easy access to other datasets USER SUPPORT
Catalog requests Use case’examples (Jupyter-Notebooks)
& download tools... SWOT data training
Help for code optimization
ENVIRONMENT RRpoesk
User guides...

Research-orientated Python libraries
SWOT community-driven toolbox (GitHub)

B G et HELPDESK & TECHNICAL SUPPORT

swot_ce@cnes.fr (hydrology) INTERACTIVE VISUALISATION

TOOL
aviso-swot@altimetry.fr

(oceanography)

» ' - =
(v ,% IR
cnes o ot AT SPACE




Thank you for your attention

CNES SWOT Hydrology
Data Access

HELPDESK & TECHNICAL SUPPORT
swot_ce@cnes.fr
(CNES HPC user support)

exp.hysopeZ2@cnes.ir (hydrology)

aviso-swot@altimetry.fr
(oceanography)

CNES SWOT Ocean
Data Access
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SWEeT SWOT Ocean Products: an overview (L2/L3/L4)

SWOT Level-2 Ocean Products

® Nadir Altimeter and Radiometer (O/I)GDR products (similar to Jason-2/3)

® KaRInL2_LR_SSH (2km & 250m)

KaRIn Grid
L2_LR_SSH
Basic SSH 2km
['Basic’] geographically fixed swath-aligned grid

Wind and Wave 2km
['WindWave'] geographically fixed swath-aligned grid

Expert SSH with  2km
Wind and Wave geographically fixed swath-aligned grid
['Expert’]

Unsmoothed 250m sampling grid
SSH
['Unsmoothed’]

SWOT KaRlIn Level-2 Ocean L2_LR_SSH Products

Volume

/day - /year
< 1GB-365 GB

< 1GB-365GB

1GB-365TB

<25GB-10TB

Data sets

Accuracy —
Latency —

OGDR IGDR GDR Size and

Complexity

Reduced THz =~ OGDR-SSHA IGDR-SSHA GDR-SSHA
1Hz + 20 Hz OGDR IGDR GDR

1Hz + 20 Hz Not S-IGDR S-GDR
+ waveforms generated

Latency

—>

3-5 hours 1-2 days ~90 days

SWOT Nadir Altimeter Level-2 products

SWOT Level-3 Ocean Products (2km & 250m)

Level-3 (KaRIn & Nadir) Basic 2km Product
(SSHA and MDT only)

Level-3 (KaRIn & Nadir) Expert 2km Product
(unedited SSHA + all calibration/corrections
and geostrophic velocity anomaly)

Level-3 (KaRIn only) Unsmoothed 250m
Product

Level-4 Ocean Multi-Mission Products

® Using SWQOT Level-3 (KaRIn & Nadir) +
CMEMS L3 along-track datasets



SWeT AVISO USER DOWNLOAD HISTORY -
SWOT ocean products

B SWOTL4 Number of downloads - SWOT ocean products (FTP + TDS)

m SWOTIL3 WIND WAVE \2_0
m SWOTI3 IR SSHv2 0 1
m SWOTI3 IR SSHv2 0

2000000 m SWOTI3 IR SSHvl 0 2

m SWOTI3 IR SSHv1 0 1

m SWOTI3 IR SSHvI 0

m SWOTI3 IR SSHv0 3

® SWOTL2 R SSH PIDO

m SWOTI2 IR SSHPIC2

m SWOTI2 IR SSHPGCO

m SWOTI2 IR SSHPICO
500000 B SWOTNATLGDR
m SWOTNATLIGDR I I I I

Jun-23  Jul-23  Aug-23 Sep-23 Oct-23 Nov-23 Dec-23 Jan-24 Feb-24 Mar-24 Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 Oct-24 Nov-24 Dec-24 Jan-25 Feb-25 Mar-25 Apr-25 May-25 Jun-25 Jul-25 Aug-25

2500000

1500000

1000000



SWeT AVISO USER DOWNLOAD HISTORY -
SWOT ocean products

m SWOTL4 Number of users - SWOT ocean products (FTP + TDS)

m SWOTI3 WIND WAVE V2_0
m SWOTI3 IR SSHv2 0 1
450 m SWOTI3 IR SSHv2 0

500

200 m SWOTIL3 IR SSHvl 0 2
m SWOTL3 IR SSHvI 0 1
30 m SWOTI3 IR SSHvl 0
300 m SWOTI3 IR SSHv0 3
550 m SWOTI2 [R SSH PIDO
m SWOTIL2 IR SSHPIC2
200 m SWOTI2 IR SSHPGCO
150 SWOTI2 IR SSHPICO
100 SWOTNAIL GDR
“ m SWOTNAILIGDR I

Jun-23 Jul-23 Aug-23 Sep-23 Oct-23 Nov-23 Dec-23 Jan-24 Feb-24 Mar-24 Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 Oct-24 Nov-24 Dec-24 Jan-25 Feb-25 Mar-25 Apr-25 May-25 Jun-25 Jul-25 Aug-25
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