Imaging and altimetric multi-mission synergy, including SWOT,
Sentinel 6, Sentinel2, for reservoir monitoring: applications to
the Grand lacs de Seine reservoirs (France)
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* Assess satellite altimetry for monitoring surface 48.9 == sentinel Ground Track
area, water level and volume changes.

Satellite and In situ Data

« SWOT L2 High-Rate (HR) Lake products : PIXC and LakeSP Prior (PGCO,
PICO, PIC2 and PIDO, Science Orbit) from July 2023 to September
2025. The observed LakeSP water surface areas are incomplete
because the lake is not located within the SWOT’s swath (polygon in

grey, Fig.2 ).

Context: Information within diamond?

@ In-Situ Station : Bassin Principal

* Focus on Der lake (48 km?), key reservoir in the 48.8
Seine flood management system.

* Explore multi-sensors synergy. 48.7 \ |
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Volume Cha nge Results Fig. 3: Monitoring of water surface height (WGS8) over Der Lake based on different altimetry missions.

* Volume variation estimations by combination of water surface (Fig. 4) -

and height approximating that change in volume can be approximated . F"*‘”h""“w\_\‘ ‘‘‘‘‘‘‘‘‘ --... "'hr'* ‘ (1)

by a truncated pyramid (1). (Quellec and Cretaux, 2019) / h
 Coherent results compared to in-situ volume changes and well Vomme R

represented seasonal cycle. £
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* Access to absolute lake volume and more complete volume change — « ¢ ¢ s """ "o o S ST S

estimations using in situ bathymetry data (Fig. 5, B). Fig. 4: Water surface time series from Sentinel-2 (2023 — 2025).
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and LakeSP heights.

Conclusion-perspectives

* Diamond could content very valuable information, mostly in PICX products
(GPIXC/insituz 9 Cm)

 The Nadir SWOT data does not give the expected results because the Nadir SWOT
OLTC is incorrectly configured for this lake.

* Multi-sensors exploitation demonstrate strong complementarity for monitoring
water height, surface and volume variations in medium-sized reservoirs.

* Sentinel-6 provides superior temporal resolution; SWOT offers high spatial detail.

* Fine-scale height variations captured by S6 during summer 2024, linked to
tight water regulation ahead of the Paris Olympics—only detectable thanks to
its 10-day revisit.

* Precise monitoring of reservoir volume variations based on S2 lake water
surface + SWOT PICX lake water height.

* Deriving absolute lake volume using SWOT and S6 WSH associated with in-situ
bathymetry.

Reference: Quellec M and Crétaux J-F (2019), Lake Storage Variations Algorithms Update, SWOT meeting, Bordeaux, 18-06-2019.
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