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ABSTRACT

Floods are among the most destructive natural hazards worldwide, with impacts expected to
increase under climate change. In large river basins, especially in data-scarce regions, flood
forecasting remains uncertain because of limited in-situ observations and the complexity of
hydrological and hydraulic processes. In this context, the ESA-funded EO4Flood project
(https://eo4flood.org/) aims to assess how advanced Earth Observation (EO) products can
improve flood forecasting at regional to continental scales through their integration into
hydrological and hydrodynamic models.

Within EO4Flood, our work focuses on the Niger River basin and investigates the use of EO-
based data assimilation for near-real-time hydrological forecasting with the MGB-HYFAA
large-scale forecasting system. The objective is to improve river state estimation and short-
term flood prediction by assimilating satellite-derived water surface elevation (WSE) and
discharge products into an Asynchronous Ensemble Kalman Filter (AEnKF), which is better
suited to EO revisit times and data latency than a classical sequential filter.

Reforecast experiments are carried out over the Niger basin using operational precipitation
forecasts and soil moisture forcings from the EO4Flood dataset
(https://zenodo.org/records/17787732), built from the latest high-resolution satellite products
from ESA and non-ESA missions over nine basins worldwide. Forecasts are initialized from
analysed states and evaluated at 1-, 3-, and 7-day lead times. A particular focus is placed on
the impact of observation latency, defined as the delay between the real observation time and
its availability for assimilation, as well as on the role of observation uncertainty under
degraded EO conditions.

The main objective is to quantify how much EO-driven data assimilation can improve flood
timing, discharge magnitude, and forecast uncertainty under realistic near-real-time
conditions. This work is expected to contribute directly to EO4Flood’s objective of improving
flood prediction skill and better quantifying uncertainty in data-scarce environments.
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