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Introduction 
Side channels have been constructed in the 
Dutch rivers to reduce flood risk and to 
increase the ecological value of the river. 
Some of these side channels show large 
aggradation up to 1 m after construction. 
Based on an analysis of bifurcations in rivers 
(presented as meander cutoff channels) and 
simple 1D computations, we generally expect a 
side channel which is shorter than the main 
channel to degrade and side channel which is 
longer than the main channel to aggrade. 

Grain size measurements were done in 
three Dutch side channels and these 
measurements show that the deposited 
sediment is much finer (0.2-0.3 mm) than the 
median grain size in the main channel (1-2 
mm). This suggests that sorting occurs which 
results in deposition of fine sand in the side 
channel. The objective therefore is to study the 
effect of two sediment fractions on the 
equilibrium state and determine the time scale 
of the side channel development.  
 
Method 
We use a 2D depth-averaged Delft3D model 
with two sediment fractions. The sediment 
transport is computed using Engelund & 
Hansen and the hydrodynamic conditions are 
chosen such that the sediment transport in the 
model is similar to the measured yearly-
averaged sediment transport in the River Waal. 
Two sediment sizes are chosen: one which 
corresponds with the grain size on the bed of 
the main channel and one which we find on the 
bed of the side channel. The roughness of the 
channels is based on measured bed form 
height which means that the roughness in the 
side channel is lower than in the main channel. 
This also affects the active layer thickness 
which is assumed half the bed form height.  

We use the numerical model to compute 
different side channel configurations. We vary 
the length difference, the width ratio and the 
curvature of the upstream channel. In addition, 
we try to estimate the effects of structures 
which are normally placed in the side channel, 
for example a sill or a culvert. We implement 
these measures by increasing the bed level 
locally and by making these cells non-erodible.  
 
Discussion 
Preliminary results show that more fine 
sediment enters the side channel than course 
sediment. For side channels that aggrade we 
expect that this results in a fining of the bed in 
the side channel. In addition, the results show 
that development of the side channel is less 
sensitive to a length difference between the 
channels than expected from the 1D model. 
This might be related to secondary flows at the 
bifurcation which were not included in the 1D 
model or bar formation in the main channel or 
side channel. 

In many Dutch side channels a structure is 
placed at the entrance. Such structures control 
the discharge partitioning over the side 
channels and might affect the sediment 
partitioning as well. In Delft3D we include a sill 
by locally increasing the bed level, but this 
most likely overestimates the sediment which 
is transported over the sill. We expect that in 
reality a large part of the course sediment is 
deposited in front of the sill and therefore does 
not enter the side channel. It is currently not 
possible to fully reproduce this in Delft3D. 
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