Flood Event Analysis Based on SWOT PIXC Products: Case of
May 2024 Sarre Flood (Northeast France)
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Context & Objectives: SWOT and Flood Characterization Method:
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Flg 1 Flood masks derived from RADARSAT-2 data (CEMS) and aerial
photographs (@IGN_DREAL).

In situ and reference data

 Flood extent maps derived from Sentinel-1 (10m), RADARSAT-2 (3m) and

aerial photographs (25cm) (Fig.1).
* Insitu water elevation from 9 Vigicrues gauge stations.
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Fig. 2: EO data acquisition timing relative to the flood hydrograph
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
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Fig. 3: SWOT PIXC Class 3 and 4 on 26/02, 29/04 and 20/05/2025
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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.

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.

 Atlow 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).

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

_ _ Lidar DEM.
Conclusion-perspectives

 Very promising and unique results.
* Reanalysis of the Rivers water elevation after filtering the outliers.

Integrate the SWOT waterline within modeling approach.
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