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HydrodynamicsHydrodynamics

Basics:Basics:
Modelling  of  Unsteady  Transcritical  Flows

1D  and  2D  Shallow  Water  Equations

Finite Volume Discretization:
- Cross  Sections  for  1D  River  Branches
- Unstructured  Hybrid Mesh  for  2D  Flood Planes

Explicit (2D, 1D) and Implicit (1D) Time Integration

Practical Boundary Conditions for Rivers,
e.g. Hydrograph, Equilibrium Flow

Hydraulic Structures, e.g. Weir, Gate

Flow Control in River Systems:Flow Control in River Systems:
Control of Flow Variables and 
Hydraulic Structures

Local or Inter-Domain

Controllers:
- Automatic Regulation (PID)
- Online Manipulation of Variables (HID)

Modelled ProcessesModelled Processes

Flow and Suspended Sediment Transport
Channel Roughness
Inner Friction, Turbulence
Sedimentation, Resuspension
Bed Load Transport
Gravity-Induced Transport
Lateral Transport
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Sediment transportSediment transport

Bed Load Transport:Bed Load Transport:

1D and 2D Bed Load Transport Model

Single and Multi Grain Simulations

Different Bed Load Transport Formulas Available

Dual-Mesh Approach for 2D Simulations

Multi Layer Soil Representation

Suspended Sediment Transport:Suspended Sediment Transport:

Gravity-Induced Transport:Gravity-Induced Transport:

1D and 2D Advection - Diffusion - Equation
for Pollutant or Suspended Transport

Exchange with the River Bed

Different Numerical Approaches for 
Advective Term

Simple Geometric Approach

Slope Collapse Based on Critical Angles

Distinction between Dry and Wet Material

Element
(Hydraulic)

Element
(Sediment)


