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Conclusion
FloodCatch integrates advanced AI techniques to
automatically impute flood masks from Sentinel-1
data, forecast future developments, and monitor
results through an interactive platform.
This innovative solution paves the way for faster,
more reliable, and operational use of Earth
Observation (EO) data, with strong potential for
hydrometeorological risk management and a wide
range of large-scale environmental applications.

Floodcatch an Interactive platform

Water Segmentation
The segmentation process combines signal processing and unsupervised
learning model to generate spatial masks of water bodies and flooded areas
from SAR data. Each pixel is classified as water or non-water with an
associated likelihood. These masks are computed for both input data
(Sentinel-1) and reference ones (IceYe) for both imputation and forecasting
models training.

End-user can choose the area and period of
interest. The application displays a detailed
flood analysis table, as well as a geospatial
map, with the flood-affected areas
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Based on Sentinel 1 images & flood masks, Digital Elevation Model (DEM), and meteorological data, we trained two models to perform flood mask
interpolation between Sentinel 1 images and forecast flooded areas up to several days.

Flood mask forecast & interpolation

Introduction
Over the past two decades, climate-related floods have surged by 134%,
placing European agricultural sector under growing pressure. To address
these escalating threats, Earth Observation (EO) plays a key role in
monitoring flood risks. However, Sentinel-1’s 12-day revisit cycle creates a
critical gap in daily monitoring, limiting timely detection and delaying
response.

Abstract The FloodCatch project is an initiative led by ESA and Capgemini that aims to improve flood monitoring by overcoming SAR satellite revisit 
time limitation. With two core features, imputation and forecasting flood masks generation, this robust AI-driven tool enables daily flood detection through 
a user-centric geospatial application.

How to complete missing information to evaluate flood impacts ?

Our data processing pipeline for water segmentation

Segmentation performances

*Intersection over Union

RESULTS
Model architecture

We developped an interactive plateform
allowing one to monitor flood events and
obtain forecasting estimation over the next
days.

IN
PU

T

MODELS

Spatial encoder

Temporal 
encoder

Spatio-
temporal 
encoder

Mask 
generator
(decoder)

O
U

TPU
T

Interpolated & Forecasted Masks

SAR Images
Sentinel 1 Flood mask

T0 +N

T0

Based on a U-NET like architecture, our approach combines both a spatial and a
temporal encoder to allow for a spatio-temporal representation giving rise to
reliable and detailed flood masks.
Our custom loss combines cross entropy and soft dice as well as a dynamic
constraint. The forecasting model leverage same design patterns with the objective
of predicting the flood peaks over a period.


