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Abstract Method Experimental Results

This study leverages the capabilities of the SWOT Fig. 2: SWOT river products on 2024-03-31T15:16:15.
mission—particularly its RiverSP node products—to improve

riverine flood forecast. Using an ensemble Kalman fil-
ter framework, several strategies are tested to sequentially
update hydraulic model parameters. Evaluations against

Fig. 5: Simulated WSEs at gauge stations. Top panel:
Garonne; Bottom panel: Vienne-Loire.
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Fig. 7: Contingency maps w.r.t observed flood extents.

Observations Three experiments: 1 open-loop (OL) and 2 data Garonne (OSSE)

assimilation (RSDA & FDA) with 96 members. RSDA FDA
a. Surface Water and Ocean Topography Control vector: Strickler friction coefficients Ks, — s S
With KaRIn, SWOT main river data products are deliv- parameter u to correct inflow discharge Q, and « S —— R ——— _._EE S
ered as pixel clouds (PIXC), RiverSP nodes, reaches, and tloodplain corrective state variables dH. 2
rasters. In this work, node-averaged water surface eleva- Fig. 4: Simulated WSEs at gauge stations (OSSE). E;
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time-series data with high temporal resolution. SWOT observations at the nearest node to the gauge are Sentinel-1 WSR improves flood extend
c. Copernicus Sentinel-1 observations denoted by @, simulated by x RSDA and V FDA. representations.

SAR is efficient at monitoring flood extents due to all-
weather day-and-night imaging capabilities. Flood extents
can be derived from C-band SAR Sentinel-1 (S1) images
using a Random Forest classifier. WSR is the ratio be- ~ Merits of leveraging heterogeneous observa- o Assimilating other observations, e.g. water
tween the number of wet pixels and the total number of tions from Sentinel-1 SAR and SWOT data; surface velocity, S-/L-/P-band SAR (NiSAR,
pixels within each of the floodplain subdomains. v Ensemble-based DA allows improving reanaly- ROSE-L, BIOMASS);

sis and forecast in the riverbed and floodplain; o Investigating merits of daily satellite observa-

v Merits of SWOT data over poorly-gauged tions (e.g. SMASH, 53-NG-TOPO);
catchments (e.g. Niles, Juba-Shabelle basins). 0 Exploiting RS-derived flood fronts.
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