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Short description and objective of the project: 
The bed level of the Rhine branches in the Netherlands is highly dynamic. Due to human 
interventions, river geometry and varying discharges, the river bed aggrades and degrades over 
time. Local variations in flow velocity and the susceptibility of the river bed result in morphological 
effects. These effects can often be seen in sharp river bends and at bifurcations or locations where 
the composition of the river bed is highly heterogeneous (e.g. layers of easily and hardly erodible 
material) (Huismans et al., 2021). The variation in river geometry results in changes in flow 
direction and pressure gradients. This alters the sediment transport capacity and consequently 
results in local erosion and sedimentation. The local high erosion rates can induce the formation of 
deep scour holes (Vermeulen et al., 2014). These scour holes are generally 100 meters in length, 
tens of meters in width and at least one meter deep (Nittrouer et al., 2011).  
 
One of these scour holes is located at the bifurcation of the Nederrijn river and the IJssel river, at 
the IJsselkop (Figure 1). The weirs at Driel control the discharge in the Nederrijn and affect the 
discharge distribution at the IJsselkop. Due to this weir control, the scour hole at the IJsselkop is 
highly dynamic and changes its dimensions under these varying discharges. The dimensions of the 
hole increased significantly during the peak discharges in 2021 (Figure 2). After these peak 
discharges, Rijkswaterstaat performed a quick analysis to check whether the increased scour hole 
threatened the stability of the river bifurcation. This was not the case and therefore no actions 
were taken. During the winter of 2023, another flood wave was observed at the IJssel river. It is 
unknown to what extent this flood wave affected the scour hole dynamics. 
 

 

Figure 2: River bifurcation Nederrijn and IJssel river (IJsselkop). 
Source: www.siebeswart.nl 

Figure 2: Bathymetry at the IJsselkop (Reneerkens, 2021) 



The objective of this study is to get a better understanding on the dynamics of the scour holes at 
the IJsselkop caused by discharge variations and to assess possible threats. 
The research can be divided into two steps: 

1. Data analysis of multibeam measurements of the river bed around the IJsselkop to identify 
the range of migration and deformation of the scour hole. 

2. Possible model simulations of the scour hole with a simplified CFD model (Computational 
Fluid Dynamics) to simulate the behaviour of the scour hole under varying discharges. 

 
The start of the MSc thesis should be in January 2025 or later. Course preparation can start from 1 
November 2024. The MSc project can be performed as an external assignment at Rijkswaterstaat 
Oost Nederland.   
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