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Abstract

The fully integrated 3-D, time dependant, hydrodynamic and sediment
transport numerical model ECOMSED was used to simulate flow and sediment
transport in rivers. ECOMSED was originally developed for large water
bodies such as lakes and oceans and solves the primitive equations of RANS
along with a second order turbulence model in an orthogonal curvilinear σ-
coordinate system. The availability of the model as an open FORTRAN source
code made modifications and addition of new models possible. A new bed
load transport model was implemented in the code as well as improvements in
treatment of river roughness parameterization, bed form effects, and automatic
update of flow depth due to bed evolution. The model was applied to 1- km
long reach of the River Klarälven, Sweden, where it bifurcates into two west
and east channels. The water surface and the flow division in the channels
were made in agreement with field data by spatially varying the roughness.
However, the spatial distribution of the bed shear stress was not realistic.
Improvements were made in the bottom boundary condition to represent the
variable effects of bed forms on roughness depending on the flow regime and
the flow depth. The improved model realistically reproduced the flow field as
well as the sediment transport processes in the river Klarälven.
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