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Abstract

Floods are one of the most common and devastating nat-

ural disasters worldwide. The recently launched Surface
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Fig. 3. Proposed Workflow
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Fig. 4: SWOT river products on 2021-01-16
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Control vector: 7 Strickler friction coefficients Ks, 1 pa-
rameter 1 to correct inflow discharge Q, and 5 floodplain
corrective state variables dH. These state corrections are im-
plemented in the 5 floodplain zones in order to account for
the evapotranspiration, ground infiltration and rainfall.
Random Forest-based flood extent detection:

e Inputs: Sentinel-1 VV-VH images and MERIT DEM

e Random Forest classifier trained on Copernicus EMSR
samples having >90% water occurrence
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e Test result: Fs-score averages 86.86% on 5 test sites

WSR is the ratio between the number of wet pixels and the
total number of pixels within each of the 5 floodplain zones.
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Fig. 6: Simulated
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A Tools4SWOTsims: a set of Python scripts to map 1D/2D E12s
hydrodynamic model outputs into 2D WSE rasters that is %10-0
. compatible with SWOT simulators. 2 75 ,
o o T . O SWOT-HR simulator to render the WSE rasters into PIXC. .
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ers a 50-km catchment of the Garonne River (France). Its Five experiments: 1 open-loop (OL) and 4 data assimilation E oo , Sencd . pertire
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weather day-and-night imaging capabilities. Flood extents

can be derived from C-band SAR S1 images (vertical dashed =
lines) using a Random Forest classifier. & <
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only) to showcase its merits in a flooding context. S
Fig. 2: SWOT passes over Garonne Marmandaise S =
3
N C
S =
= O
o CSl = 76.66% CSl =95.43% CSl = 89.78% CSl = 89.46%

CSI=77.62%

Correctly predicted - Non flooded (TN)

— The assimilation of SWO

Bl Correctly predicted - Flooded (TP) Underprediction (FN)

Bl Overprediction (FP)

WSE improves slightly flood extend representation at flood peak.
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Perspectives

Conclusions

Assimilating other observations, e.g. water (sur-
face) velocity, SWOT, S-/L-band SAR;

Applying on real flood event with SWOT data;

Exploiting RS flood observations as front-type
data.

Merits of leveraging heterogeneous observations
from Sentinel-1 SAR data and SWOT data;

Ensemble-based DA allows improving reanalysis
and forecast in the riverbed and floodplain:;
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