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The main objective of this study is to investigate how innovative satellite earth observation 

techniques that allow for the estimation of soil moisture and the mapping of flood extents can help 

in reducing errors and uncertainties in hydro-meteorological modelling especially in ungauged areas 

where potentially no or limited runoff records are available. A conceptual hydrological model is 

loosely coupled with a shallow water model allowing for the simulation of soil moisture and flood 

extent. Using as forcing of this model rainfall and air temperature time series provided in the globally 

and freely available ERA5 database it is then possible to carry out long-term simulations of soil 

moisture, discharge and flood extent. Next, time series of soil moisture and flood extent observations 

derived from freely available satellite image databases are jointly assimilated into the hydrological 

model in order to retrieve optimal parameter sets. For this assimilation experiment, we take benefit 

of recently introduced Particle Filters with tempering that circumvent some of the usual particle filter 

limitations such as degeneracy and sample impoverishment. As a proof of concept, we set up an 

identical twin experiment based on synthetically generated observations and we evaluate the 

performance of the calibrated model.  

  


