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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

Mining subsidence
Numerical mod elling

%ﬂ Restoration
. ' Field measurements
Water mills and numerical

Theoretical modelling and meodelling
field data analysis N
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Results & outlook to the Rur River e

= 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)
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Objective & working packages

.Influence of land use change
Jiand industry development on
the morphdynamics of small
rivers between uplands and

lowlands
Medieval interventions {udy area: WP3:
Source region to the tributary c
e urrent measures

< Wurm

Legende r ; “WP; 4:N 7
Synthesis-

Talsperren
Hauptgewasser
Geldandehohe [m ii. NHN]

WPZ: — High : 689.877
Modern influences

0 5,000 10,000 20,000

7t international Meuse Symposium 21.09.2021



\A/ | RWTH pecher

ww

Material & methods M e

Sedimentary studies

fine coarse
silt sand gravel

e S clay - i boulder

¥ P fine | medium | coarse fine | medium | coarse fine | medium | coarse
o . o 1 2 3 4 567891 2 3 4 567891 2 3 45867891 2 3 4567891 2 3 45686

o -1 -=-2 —3 ——4 v

L= —4—A —4+—B —+—C D [

=) - ' ’
I & % ,

- =3 i i

b 2 80 f [r

3 A g

o

N 70 1

[5)] / :’
Lt / ;
L& J 60 +

= I’

3 B /

< 50
Urft /f /
40 -
: A1l
e 30 4 ;
y A [ Catchment / C
I River/Reservoir 20 / / ’jJ B River/Reservoir . A

el o Samp"ng e £ @ Bed Sampling " ‘,,
@® Riverbed Sampling [ 153 masl /

mass fraction [%]

g

1, /7/'

I 681 m.a.s.l. 10 / /
0 = 3 = * ol e
0.001 0.002 0.0063 0.02 0.063 02 0.63 2 63 20 63 100 200

grain diameter [mm]

7t international Meuse Symposium 21.09.2021



1 6??7\.\\;1 Physische Geographie w m D e C h e r
Material & methods e | VY| |
Sedimentary studies
P, fine Do, comse | @ 2 %
6.5 silt & clay sand & gravel sand Geology e @
- -3¢+ fine fraction e '

53 -++-«Q--+ coarse fraction O 3.9 o

6.1K T4 2

5.9 ; 4.3 A; |

55 | e X oo ik A 5 N "

0 FAY

- (How) does the Rur Dam §

=, . | alter therivercourse?

SampnTyg Puiit

o
Q‘

silt & clay

gﬁfgﬁ%%e 5 _bg.r!;t/)eu}%e 5 _’ E;?g%e 9 dominated geology | (] Catchment DENRSIEEN Type 18
Rur Ri ) Tributary Tributary sand & gravel W RverResenor - Type 17
River %%e 9 River Type 18 River Type 17 g‘;’gﬂa ed geology ® Riverbed Sampling 153 Type 8
Dammed River Area dominated geology Type 5
River Type 5 River Type 9 River Type 18 River Type 17
coarse material-rich,  low mountain river, loess-loam dominated gravel-embossed
siliceous low rich in silicate and fine lowland streams lowland river
mountain streams. to coarse material
7t international Meuse Symposium 21.09.2021



pecher

. 5"’5““.“]1 R
Materials & methods e

Main impacts of a dam — literature review

°© Reservoir
. - Obermaubach @
1. Sediment deficit (wiliams und Wolman 1984 P
Gauging station & dodaern
Brousse et al. 2020, Kondolf 1995) Zerkillg e
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(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 Ibafiez 2007, Walling 2012, Brousse
et al. 2020, Phillips et al. 2005)
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Flow alteration
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Timelines of discharge for the simulation.

a) ftailored timeline resembling pre-dammed conditions (grey dashed) and simplified timeline for
simulation (black), MQ=9.4 m¥s.
b) b) timeline showing dam discharge (grey dashed) and simplified timeline for simulation (black),

MQ=11.3 m¥s.
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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)
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We look forward to your questions!
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