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Flooding and the resulting damages occurred in Europe in recent decades showed that the need of a preparation to
critical events can be considered as a key factor in reducing their impact on society. It has been shown that early
warning systems may reduce significantly the direct and indirect damages and costs of a flood impact. In order to
improve the forecasting systems, data assimilation methods were proposed in the last years to integrate real-time
observations into hydrological and hydrodynamic models. The aim of this work is to assimilate observations of
soil moisture into an operational flood forecasting system in Italy in order to evaluate the effect on the water level
along the main river channel.

The methodology is applied in the Bacchiglione catchment, located in the North of Italy, having a drainage area of
about 1400 km?2, length of main reach of 118km and average discharge of 30m3/s at Padova. In order to represent
this system, the Bacchiglione basin was considered as a set of different sub-basins characterized by its own
hydrologic response and connected each other mainly by propagation phenomena. A 1D hydrodynamic model
was then used to estimate water level along the main channel.

The assimilation of the soil moisture observations was carried out using a variant of the Kalman filter-based
technique. The main idea of this study was to update the model state (the soil water capacity) as response of the
distributed information of soil moisture, and then estimate the flow hydrograph at the basin outlet. As a basis
we used the approach by Brocca et al.(2012), using a different model structure and with adaption allowing for
real-time use.

The results of this work show how the added value of soil moisture into the hydrological model can improve the
forecast of the flow hydrograph and the consequent water level in the main channel. This study is part of the FP7
European Project WeSenselt.
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