Advancing Flood Forecasting in Large
River Basins using Multi-mission

satellite data: the EO4FLOOD

RATIONALE

Real-time flood forecasting is critical for reducing immediate impacts and enhancing
emergency response. Traditional flood forecasting relies on ground-based
hydrological networks, but these systems often suffer from data gaps, particularly in
vulnerable and data-scarce regions. Satellite-based Earth Observation (EO) data
emerges as a promising solution. Offering broad spatial and temporal coverage, EO
technologies can bridge critical gaps in monitoring and improve the accuracy and
reliability of flood forecasting systems. Desplte thelr vast potentlal the integration of
satellite data into operational flood e T

forecasting remains limited. p— -

OBJECTIVE OF THE PROJECT

The project EO4FLOOD aims to develop a new generation of
forecasting systems that synergistically integrate cutting-edge EO
advanced hydrological models and Al tools.

The EO dataset integrates

EO4FLOOD - EO dataset for Hydrology missions, providing globa

soil moisture, snow, flooc

PILLAR 1 - DEVELOPMENT OF AN ADVANCED EO DATASET

satellite products from ESA and non-ESA

1 CNR-IRPI, Italy; 2 RSS-Hydro, Kayl, Luxembourg; 3 DHI, Harsholm, Denmark; 4 SMHI, Norrkoping, Sweden; 5 DTU, Lyngby, Denmark; 6 GMV, Madrid, Spain;
p roj e ct 7 TUM, Munich, Germany; 8 University of Stuttgart; 9 Hydro Matters, Le Faget, France; 10 Magellium, Toulouse, France; 11 COSPAR; 12 ESA-ESRIN, Frascati, Italy
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The EOdataset is integrated into combinations of hydrological,
o hydraulic and hybrid Al models to predict floods up to 7 days in
advance. This iIntegration enables more accurate and timely
predictions that can be crucial for effective disaster preparedness
and response, also assessing predictive uncertainty.
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high-resolution Pillar 2 focuses on pursuing three objectives to demonstrate the effectiveness

of using EO products to enhance the quality of flood forecasting:
coverage of |

critical variables such as precipitation, « //” Objective 1: The role of EO forcings for historical reference periods

extent,

water level , river width, reflectance

o . . . ~ Objective 2: The contribution of single or multiple EO-derived variables
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TESTING BASINS

The testing modelling framework will be implemented
over selected areas within five specific basins (Torne,
Negro, Congo, Niger and Brahmaputra) . The dataset of
EO will be provided also in the bigger European basins like
Po, Danube, Rhine and Ebro.
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