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A special place in terms of complexity and practical significance belongs to the processes associated with transport
of sediments in coastal aquatic systems. Coastal dynamics and coastal bottom topography are largely determined
by the nature of sediment transport in the coastal zone under the influence of waves and currents. In this work
we concider a spatially two-dimensional model of sediment transport, taking into account the following physi-
cal parameters and processes: soil porosity, the critical shear stress at which sediment begins moving, turbulent
exchange, dynamically changing geometry and function of the bottom elevation level, wind induced currents, bot-
tom shear. Concidered sediment transport model coupled with 2D and 3D models of hydrodynamics Azov3D and
implemented on a high performance machine. One of the main feature is that the built discrete model is abso-
lutely stable and completely conservative, in particular, satisfies the law of mass conservation. The coupled model
is numerically implemented on the basis of the pressure correction method taking into account nonhydrostatic
approximation using the three equations of motion that allows to more adequately describe the hydrodynamic pro-
cesses near the coastline and on the basis of finite volume method that uses a function of partially filled cells.
Results of numerical experiments allow to analyze the dynamics of changes in the bottom geometry, structures and
sediment formation, suspension transport, to predict the occurrence of marine ridges and their growth and trans-
formation, to predict the change of the concentration field in the case of emissions from a source, and to predict
siltage of navigable channels. The developed on the basis of the parallel programs for high performance system
of SFedU model was applied to study the consequences of the naval channel digging in the docks of Arkhangelsk
terminal.


