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The objective of this study is to evaluate the potential of assimilating flood extent information derived from
satellite Earth observation into a flood forecasting chain for reducing predictive uncertainty. A recent promis-
ing study introduces a DA framework based on probabilistic flood maps derived from SAR images considering
uncertain rainfall. In our study, we carry out an identical twin experiment using synthetically generated obser-
vations to further evaluate and develop this DA framework. Synthetic probabilistic flood maps are assimilated,
using a particle filter, into a flood forecasting chain composed of a rainfall-runoff and a shallow water model.
The ‘truth’is generated based on a forward run of the forecasting chain using ERA-interim data as meteorolog-
ical forcings. Synthetic probabilistic flood maps are derived from the ‘truth’flood extent maps via generating
synthetic satellite images. For the DA experiment, an ensemble of particles is generated by perturbing the
rainfall data and propagating these perturbations through the forecasting system. The DA allows updating the
particle posterior distribution each time a synthetic satellite image is generated. Results show that discharge
and water elevation predictions are significantly improved as a result of the assimilation.
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