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Waal River

Nederrijn River

IJssel River
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ca 5%

ca 95%

ca 2%

Improvements:

- Military reasons

- Floodings

- Waterborne transport
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Treaty of 1771

- Maintain discharge distributions:

1/3, 2/3, 1/9, 2/9

- Reconstruct bifurcations

- Origin of Rijkswaterstaat (1798)

Pannerdens Kanaal
was opened in 1707
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1817

1872

1889
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levee

groyne
summerdike

fairwayfloodplain
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Bed degradation Waal River

sedimentation

erosion

turning point
� z: 1 cm/year

dredging

Nijmegen

Erlecom

Haalderen
Hulhuizen

Pann. Kop

Tiel

St.-Andries

Dreumel

Gorinchem

Dodewaard
Ochten

IJzendoorn

Ben. Leeuwen

OpijnenHaaften
Herwijnen

Zaltbommel
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T2000

T2050

Reduction sailing depth (draught)
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Autonomous bed degradation in the border region:
Sediment feeding alone is not enough !

sill at

Sediment feeding at
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Lobith
Sediment supply

Spijk Emmerich I

Emmerich II
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Longitudinal dam at

Walsum-Stapp 
(Germany)

Rhein-km 793,5- 795,0

Serves also ecological goals.. 
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3D image of armoured layer St.-Andries (multi-beam soundings)

Armoured layer and downstream erosion
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- After bed degradation: groyne = huge dam
- Sub-optimal alignement of fairway
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Sediment feeding locations

Fixed layers New?

Morphological impact !
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Netherlands
Rhine

Lower Rhine

Waal

IJssel

Pannerdensch Canal

Meuse

Belgium

Germany

Rotterdam

Duisburg

Arnhem

2D-Delft3DMOR model including bifurcations.
To be extended to all Rhinebranches (Room for the River)
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Bakenhof dike set-back, 
Nederrijn River, 2000
near bifurcation Westervoort

Former 
levee

New
levee
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Oxbow lakes
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Lowered flood plains + 
flood/side channels
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Impact of local constriction Impact of local constriction 
(varying (varying dischargedischarge))
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Simulation 1 Simulation 2 Simulation 3

Any different hydrograph yields a different morphology
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Draught (m)
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