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Context & Objectives: SWOT and Flood Characterization

• EO SAR and optical data are integrated into services to support relief
efforts following natural or man-made disasters (e.g., International Charter
on Space and Major Disasters, Copernicus Rapid Mapping Service).

• Can SWOT capture floods events and, if so, how relevant is this
information?

• Opportunistic approach following the May 2024 floods in north-east
France over the Sarre River, a narrow river approximately 20-30 m in
width.

Conclusion-perspectives
• Very promising and unique results.
• Reanalysis of the Rivers water elevation after filtering the outliers.
• Integrate the SWOT waterline within modeling approach.

Fig. 1: Flood masks derived from RADARSAT-2 data (CEMS) and aerial
photographs (@IGN_DREAL).
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Method:
• Use of PGC0 L2 HR PIXC (Pixel Cloud) products.
• Extraction of class 3 and class 4 PIXC points over the Sarre River centerline.
• Validation of PIXC with the 9 gauge stations available over this area.
• Evaluation of the accuracy of the PIXC classes (class 3: water near land and

class 4: water only).

Acknowledgements : Thanks to the CNES team for their constant support, especially to Nicolas, Roger and Claire.
Thanks to M. Domange and Y. Meyer, SPC Rhin-Sarre, DREAL Grand Est, for the fruitful exchanges on the Sarre flood events.

5 Km

In situ and reference data
• Flood extent maps derived from Sentinel-1 (10m), RADARSAT-2 (3m) and

aerial photographs (25cm) (Fig.1).
• In situ water elevation from 9 Vigicrues gauge stations.

SWOT data
• SWOT scientific orbit paths for 3 dates: 26/02, 29/04 and 20/05/2024

corresponding to different hydrological conditions: a small winter flood event,
normal spring conditions, and a severe flood event

Fig. 4: For three dates, water surface height from class 3 and class 4 PIXC points 
over the minor beds of the Sarre and Blies Rivers, compared with in situ water level 

measurements.

Fig. 3: SWOT PIXC Class 3 and 4 on 26/02, 29/04 and 20/05/2025.

Fig. 5: Flood extent simulated based on SWOT waterline (PIXC, 20/05/2024) and 
Lidar DEM.

Fig. 2: EO data acquisition timing relative to the flood hydrograph
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Results analysis:
• Interest of exploiting class 3 in addition to class 4 for “water” PIXC

densification, particularly during low-water periods when the river width is
approximately 20-30 m.

• At low level, the river has a discontinuous profile.
• When the water level rises due to overflow, the number of recognized PIXC

points increases sharply.
• Very good agreement between SWOT elevation and in situ measurements

across different flow levels (median error for the 3 cycles : 15 cm over the
Sarre and 13 cm over the Blies).

• At low flows, the river surface profile
more closely reflects the variability of the
underlying bathymetry and friction
patterns, exhibiting greater spatial
variability.

• At higher flows, this variability is
smoothed out, acting as a filtering effect,
as described by Montazem et al. (2019).

• The profile during the May flood is
particularly interesting, with a bulge in
the curve potentially corresponding to
spatial propagation of flood hydrograph
and hydraulic controls.

• Generation of flood extent by
interpolating SWOT water line heights on
a LiDAR DTM is very coherent with
observed water surfaces (RADARSAT-2 &
aerial photographs), as well as with
modeled potential flood zones (ZPI-
DREAL).
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