Effects of river bifurcations
on downstream fining

downstream fining

river bifurcations

Bend sorting

Purpose

Research Area Downstream fining

Two large bifurcations in
the Dutch Rhine Delta

4 « Heavily engineered

No lateral migration

Discharge 1000-12000 m¥/s
- « Channel width: 80-360 m e e e
"« Bimodal bed sediments

Distance downstream (km)
(modes at 1 and 8 mm)

Field measurements
Bifurcation 1

Bifurcation 2
“Pannerdensche Kop”

“Disselkop” « Bed grain size (+ 200 vibracores)

« Bed load transport (echosoundings/dunetracking)
« Bed load grain size (bed load samplers)

« Suspended load transport (ASTMs)

« Flow velocity, water discharge and water level

> measured during several high and low flow
periods (1997-2004), always over the entire
river width, at different discharge conditions.

Conclusions bend sorting
supply-limited transport

I would like to compare the grain size discontinuities at the Rhine bifurcations
with those at other river bifurcations. Any help would be very welcome!

Inner-bend distributary

Mobile sediment

Partly mobile sediment

Results

Bifurcation 1

A) The grain size maps
confirm a strong bend sorting
upstream of the bifurcations

B) Bed load measurements show that the coarse
grains in the outer bend of the main channel are
immobile (Shields value = 0.03)

- Discontinuities in downstream fining
cannot be explained by a supply of coarse
sediment towards the outer-bend distributary

supply of coarse sediment

N

Results continued

Bifurcation 1 Bifurcation 2
7000 0

0
21-11.98 160104

Date Date

C) Most of the bed load transport in the main

channel is directed towards the inner-bend

distributary

>The bed load transport in the outer-bend
distributary is likely to be supply-limited

> Winnowing of fines in the outer-bend
distributary must be the main cause of the
discontinuity in downstream fining

immobile
winnowing

Outer-bend distributary
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