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Mechanisms for sediment fining in a side channel system
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1. Introduction
Side channels have been constructed in the Dutch river

system to reduce flood risk and to increase the ecological

value of the river. Some of these side channels show large

aggradation and therefore require regular maintenance.

Grain size measurements of the deposited sediment show

that the bed of the side channel contains much finer sedi-

ment (0.2-0.3 mm) than the bed of the main channel (1-2

mm). This suggest that sorting occurs at the bifurcation

of the side channel which likely affects the equilibrium

state and the time scale of the side channel development.

The objective is to reproduce the morphodynamic devel-

opment with a 2D numerical model that allows for sorting

processes. The dimensions of the system are based on the

Waal River in the Netherlands.

2. Method
We use a 2D Delft3D model and we compute the morpho-

dynamic development of a side channel system as pre-

sented in Figure 1. Initially the bed level of the side

channel is higher than in the main channel which cor-

responds with a side channel system just after construc-

tion. The bed roughness in the side channel is smaller

than in the main channel since bed forms are generally

much smaller. The upstream discharge is given by a aver-

age yearly hydrograph which includes one flood peak and

at the downstream boundary a water level is prescribed

which is based on the equilibrium water depth. We as-

sume two sediment classes: one with a grain size which

is similar to the sediment of the main channel bed and one

with a grain size which similar to the deposited sediment

in the side channel. The mixture is uniformly distributed

over the system with the coarse sand volume fraction of

0.95. This corresponds with the volume fraction of the

two mixtures which was found in the main channel in re-

ality (Ten Brinke, 1997). The bed level and bed composi-

tion changes are computed using the Hirano (1971) active

layer model. The active layer thickness is assumed con-

stant over time and equal to the bed form height (Blom,

2008). Initially, we compute the sediment transport for

each sediment class with the Engelund and Hansen (1967)

Figure 1. The out line of the numerical model with a

side channel which is shorter than the main channel.

relation, but we later extend this to other relations.

The development of the side channel is related to, for ex-

ample, the length difference between the channels and the

presence of a bend upstream of the bifurcation. We there-

fore test several cases in which the side channel varies in

length, width and the location of the bifurcation with re-

spect to the bend. A weir is often placed at the entrance

of the Dutch side channel. This weir affects the morpho-

dynamic changes in the side channel and likely the grain

size in side channel. We therefore will include the effect

of such a weir in our cases.

3. Discussion
Preliminary results show that the Engelund & Hansen re-

lation for the sediment transport is unable to reproduce

the fining of the bed in a side channel. Initially variations

in the sediment volume fraction occur, but these seem to

disappear in the morphological equilibrium. With En-

gelund & Hansen both sediment classes react similarly

to flow velocity changes. In other words, the nonlinear-

ity of the sediment transport relation for both fractions is

the same. This probably prevents sediment sorting to oc-

cur and therefore several tests with other sediment trans-

port relations which do include a nonlinearity as a func-

tion of the grain size are tested to confirm this hypoth-

esis. In addition, the preliminary results show that the

transverse bed slope does influence the spatial distribu-

tion of the grain size, because the parametrization used is

a function of the Shields stress. However, the effect of

the transverse bed slope seems limited and might be un-

derestimated. Future work will focus on using different

sediment transport relations and including the effects of

overbank flow.
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