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Numerical analysis of river morphodynamics with non-uniform bed material

Deposition of transported sediments and river bed erosion can yield local changes of river morphology. Moreover, it can result in the relocation of the river bed, investigating the phenomenon in larger time scale. River morphodynamics may influence the ecology, society and economics, therefore hydraulic and sediment transport analysis of rivers is of great importance.
The sediment transport in rivers is a function of river hydraulics and the physical parameters of the sediment such as sediment transport capacity or grain size distribution of bed material. Laboratory and field studies suggest that the interaction between bed grains should be taken into account when describing sediment transport. Especially when dealing with mixed-size sediment the sorting of bed material can lead to the coarsening of the bed. The modified grain size distribution can result in the development of the bed-armour. In such a case, the grains are structured in a stable position yielding a strongly resistant bed pavement. This phenomenon can be found in several Hungarian river reaches, like in River Raab or in the upper reach of River Danube. The bed-armouring apparently influences the river morphodynamics, the study of the phenomenon is crucial, therefore.
Riverine sediment transport and related morphodynamics was studied by empirical formulas based on laboratory and field experiments for a long time. However, due to the increasing computer performance the numerical analysis of the sediment transport became a feasible tool. The aim of this study is to investigate the capabilities of a numerical three-dimensional flow and sediment transport model for the modelling of bed armouring processes. A new sediment transport formula for mixed-size sediments is implemented in the model. The model testing is carried out for several sediment mixtures and different water regimes in a reach of River Danube. The study contributes to a better knowledge on the physics of the bed-armouring processes, furthermore, conclusions on the applicability of such numerical models for describing the bed-armouring are drawn.



