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Abstract Short- to medium-range flood forecasts are central to predicting and mitigatir
of flooding across the world. However, producing reliable forecasts and reducing forecast ui
remains challenging, especially in poorly gauged river basins. The growing availability of syr
radar (SAR)-derived flood image databases (e.g. generated from SAR sensors such as Envisa
synthetic aperture radar) provides opportunities to improve flood forecast quality. This stud
to the development of more accurate global and near real-time remote sensing-based floox
services to support flood management. We take advantage of recent algorithms for efficient
delineation of flood extent using SAR images and demonstrate that near real-time sequenti
of SAR-derived flood extents can substantially improve flood forecasts. A case study based «
events of the River Severn (United Kingdom) is presented. The forecasting system comprises
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Abstract Data assimilation (DA) is a powerful tool to optimally combine uncertain model s
and observations. Among DA techniques, the particle filter (PF) has gained attention for its cap:
with nonlinear systems and for its relaxation of the Gaussian assumption. However, the PF may

degeneracy and sample impoverishment. In this study, we propose an innovative approach, base:
particle filter (TPF), aiming at mitigating PFs issues, thus extending over time the assimilation ¢
Probabilistic Mlood maps derived from synthetic aperture radar data are assimilated into a flood

model through an ilerative process including a particle mutation in order to keep diversity withi
Results show an improvement of the model forecasts accuracy, with respect to the Open Loop: ¢
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Comparison with EFAS flood hazard map

1-in-100 years flood event
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Data assimilation framework
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A Prior and posterior probability is approximated by a set of particles.

Bay dlsebrem: wkP|o)
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A Posterior probability is computed using weights.

STAGE 3: Analysis

STAGE 1: Discretization STAGE 4: Resampling step
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