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Background

River and coastal morphodynamics is the
result of sediment transport primarily induced
by flowing water. Gravity affects the bed load
transport on bed slopes, e.g. the transverse
slope In meander bends or along bar edges.
Gravity steers grain paths to downslope
direction (see figure), rotating the bed load
vector. This process is essential in
morphodynamic models.

Quantification methods for effect of gravity in
morphodynamic models like Delft3D, Mike21
and Nays are based on flume experiments
(e.g. Hasagawa 1981, Talmon 1995). Large
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scatter and fundamental differences between
guantification methods exist, significantly
reducing the reliability of physics-based
morphodynamic models. Furthermore,
current methods need calibration.

Research question:
How does bed slope effects influence bed topography,
morphodynamics and sorting in physics-based

morphodynamic models?

Results
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a. Bed level for scenario without bed slope effect

Modeling of braid-bar morphology

a. Large bed slope effect
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» Slope of bar edges Is highly affected by bed slope effect
* Unrealistic bar shapes without bed slope effect!
» Larger scale bar pattern, e.g. braiding intensity, active channel width and bar height,

IS affected by bed slope effect
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Parameters a is empirically
derived O(1), based on bar
properties (B is usually 0.5.

Struiksma et al. (1985)

Conclusions

* Bed slope affects bar pattern,
grain sorting and bifurcations

» Larger bed slope effect:
* Low braiding intensity
* Low bars
* Fine grained inner bend
» Slow evolution of bifurcations
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» Bed slope effect is a indispensable
process in physics-based
morphodynamic models

» Effect not understood well enough,
fundamental research I1s needed
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Applications
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* Morphodynamic
modeling for
maintenance of
navigation channel
and river measures
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