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Introduction and motivation

Catchment: 356 km2

Length: 57.9 km 

MQ: 3.5 m3/s

Characteristics: 

1. Low mountain river near the

Dutch-German border

2. Gravel-bed river

3. sediment that is carrien along

the river in the water phase

and deposited on the

floodplains is fine cohesive

sediment (clay, silt, fine sand)

DFG research project „Human impacts on fluvial morphodynamics and contaminant dispersion in small

river catchments (case study: Wurm, Lower Rhine Embayment)“ (2015-2019)

Maaß, 2019
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Materials & methods – Wurm River

Objective

Improving the understanding of sediment transport processes

and morphological changes on a river basin scale of small

river-floodplain systems and using this knowledge during the

planning, realization and monitoring of restoration interventions

Maaß, 2019



5

7th international Meuse Symposium 21.09.2021 

Materials & methods – Wurm River

Objective

Improving the understanding of sediment transport processes

and morphological changes on a river basin scale of small

river-floodplain systems and using this knowledge during the

planning, realization and monitoring of restoration interventions

Maaß, 2019



6

7th international Meuse Symposium 21.09.2021 

▪ Construction of transverse structures such as mill weirs
▪ increase of (fine) sediment deposits 

▪ Removal of transverse structures
▪ incision of the river bed and decoupling of the river and the floodplains 

▪ Mining-induced subsidence 

▪ Local increase of floodplain sediment deposits

▪ Plays a minor role in small river basins with deeply incised river bed

▪ River restorations are still human impact factors. 

▪ How can we transfer the results of the Wurm River (sub-

catchment / third order river / lowland) to the Rur River 

(second order river / uplands)?

▪ Research project “Humanized river systems” (2019-2022)

Results & outlook to the Rur River
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Catchment: 2.338 km2

Length: 163 km 

MNQ: 12.95 m3/s

MHQ: 86.11 m3/s

Main Tributaries:

Urft, Inde, Wurm

Reservoirs: 

Nine water reservoirs

Urfttalsperre (1900-1905) 

Rurtalsperre (1934-1938 & 1955-1959), 

Staubecken Heimbach (1934/1935) 

Staubecken Obermaubach (1934/1935)

→ 251 Mio.m³

2 River types: 

1. Gravel embossed lowland river

2. Low mountain river, rich in silicate and fine to

coarse material 

River Type 17: 

gravel embossed

lowland River 

Introduction of the Rur River
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Kufeld et al. (2010) 

WP1: 

Medieval interventions

WP2: 

Modern influences

WP 4: 

Synthesis

WP3: 

Current measures 

Influence of land use change 

and industry development on 

the morphdynamics of small 

rivers between uplands and 

lowlands

Study area: 

Source region to the tributary

Wurm

Objective & working packages
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Sedimentary studies

Material & methods
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Sedimentary studies

River Type 5 River Type 9 River Type 18 River Type 17

coarse material-rich, 

siliceous low 

mountain streams.

low mountain river, 

rich in silicate and fine 

to coarse material

loess-loam dominated 

lowland streams

gravel-embossed 

lowland river

(How) does the Rur Dam 

alter the rivercourse? 

Material & methods
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1. Sediment deficit (Williams und Wolman 1984;

Brousse et al. 2020, Kondolf 1995)

2. Increase of mean grain size diameter

(Williams und Wolman 1984; Kondolf 1997, Kantoush et a.

2010)

3. Alteration of flow regime, often reducing

the mean annual discharge (Adib et al. 2016,

Brandt 2000, Rovira und Ibàñez 2007, Walling 2012, Brousse

et al. 2020, Phillips et al. 2005)

Main impacts of a dam – literature review

Materials & methods
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Sediment deficit: Suspended Sediments Grain size diameters: Fine fraction river soil

0.017 mm

0.031 mm

Materials & methods

IWW, 2021

IWW, 2021

IWW, 2021
IWW, 2021
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Timelines of discharge for the simulation.

a) tailored timeline resembling pre-dammed conditions (grey dashed) and simplified timeline for

simulation (black), MQ=9.4 m³/s.

b) b) timeline showing dam discharge (grey dashed) and simplified timeline for simulation (black),

MQ=11.3 m³/s.

Flow alteration

Materials & methods
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Description Inflow -

Discharge

Inflow -

Sediment

Sediment settling 

velocity

1 Pre-dam conditions Pre-dam 

discharge 

timeline

No sediment 

deficit, 

SSC=0.00922 g/l

Small mean 

sediment diameter, 

v = 0.188 mm/s

2 Impacts after dam 

closure; sediment 

deficit has set in

Post-dam 

discharge 

timeline

Sediment deficit, 

SSC=0.0018 g/l

Small mean 

sediment diameter, 

v = 0.188 mm/s

3 Today’s situation; 

sediment deficit has 

set in, mean 

sediment diameter 

has increased

Post-dam 

discharge 

timeline

Sediment deficit, 

SSC=0.0018 g/l

increased mean 

sediment diameter, 

v = 0.383 mm/s

Next steps
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▪ Wurm River - Lowlands

▪ Transverse structures = water mills

▪ Fine sediments play key role in morphological river

development; floodplains are main sediment sources and 

deposits

▪ Rur River - Uplands

▪ Transverse structures = dams

▪ Gravel embossed rivers: separation of coarse and fine

fraction; strong driver: Geology

▪ Approval of (first) results (main drivers for

morphological river development on different catchment

scales and of different river types)

First results & outlook
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Thank you for your attention!

We look forward to your questions!

IWW
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