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   This paper described the prediction system of the water surface level applied of the non-linear 
filtering techniques, which take consideration to temporal change affected by the sand bar collapse. This 
study inspected applicability of the non-linear filtering techniques for backwater reach in the Kumano 
River. One dimensional hydrodynamic model of unsteady flow analysis was applied for the longitudinal 
profile of the water surface level at reach affected by sand bar collapse of the river mouth. It is shown that 
bed deformation dz as one of the state quantities could take account for the timing of the sand bar collapse. 
Moreover, error coefficients as other of the quantities is applicable for data assimilation of the 
observation water surface level. As a result of predicting the state quantities after the filtering as an initial 
condition, the predictive water level almost accorded with observation 
water level. 

     Key Words : flood prediction, sandbar collapse, non-linear filtering technique, unscented Kalman 
filter, particle filter, bed deformation  
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