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Iffezheim reservoir, Upper Rhine bfgmﬁf |

4"0'|0“E 6“0;0"E 10°0'0"E 12°0'0"E

—=
North Sea e

e

* Last of 10 reservoir of the Upper
Rhine

: « completedin 1977

* used for hydropower, navigation and
> flood protection

| ]

~ ¢t z  German Waterways and Shipping

:Mmelrhem b=

Q
n

L 2

Administration responsible for
sediment management

v
Y

\

Alpine section = )
—[ Impounded section I " "

1 Freeflowing section -
k source in Delta section

e 2600 masl|

z
o
=]
o

° Lake Constance

H,

L (Bodensee)

Lan Y

* major tributaries
s major supply sites

\ B major dredge sites
T

‘

Rhine Y ‘ { ) ]
D Drainage Basin 1 7 0 1 & y
Ievation [masl] [ ! & bt f

major tectonic units , N Y \ /

@ Aps | WArAY 5. . < +100 m
(2) upper Rhine Graben : 1 e AN Zh
(3) Rhenish Massif

&
!

A
¥, \
.
N
t ~
™
==
ochrhein gl
-
der-
interrhei
e Neckar Main Mosel

e b

Nl — N Maas
s\s ¢
0 — p

Ordnance datum

@ Lower Rhine , i
‘ Embayment B - d -200 km -100 km 0 km 100 km 200 km 300 km 400 km 500 km 600 k"\L 700 km 800 km 900 km 1000 km
| 0 ; 8
‘ \ = - £
® Rnine Detta/ . P 02550 100 km g g c 3 5 s
North Sea Basin \ 7 - o e = é < = B E 2 §r é’ 5 é E
i : : by £ < B ; £
— s 28 & £ =5 2 S 8 &
4°00"E 6°00"E 10°00'E 12°00'E o] Aporrhoin Hocnmein | Overmein (inc. | | [Er— .
Figures: Frings, R.M., Hoffmann, T., Hillebrand, G., Gehres, N., Banhold, K., Schriever, S. (in revision): Slide 2

FROM SOURCE TO MOUTH: BASIN-SCALE MORPHODYNAMICS OF THE RHINE RIVER. Earth Science Reviews.



Iffezheim reservoir, Upper Rhine bfgmﬁf |
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Research questions bfgesser

e Net deposition rate as function of discharge:
— sediment supply from upstream
— deposition rate of sediments
— erosion of deposited sediments during floods

¢ [nfluence of changes in reservoir operation (e.g. additional

turbines)

Iffezheim Gambsheim

B

¥ Iffezheim ca. 210.000 m?3
‘ Gambsheim ca. 60.000 m3
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Sediment supply
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e Measurement station Plittersdorf (downstream of the Iffezheim

reservoir)
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Spatial distribution of SSC bfg s
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Spatial distribution of SSC within the reservoir

Measurement |
5./6. Nov. 2013, Q = 1700 - 1800 m¥s 14
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Spatial distribution of SSC within the reservoir ~ bIgm==_

Measurement
5./6. Nov. 2013, Q = 1700 - 1800 m?3/s
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Spatial distribution of SSC within the reservoir
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Spatial distribution of SSC within the reservoir
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Spatial distribution of SSC within the reservoir ~ bfg===

Measurement
5./6. Nov. 2013, Q = 1700 - 1800 m3/s

Wassertiefe [m]

350 400 450

150 200 250 300
Abstand vom Hektometerstein [m]

50 100

Slide 16



3D-model of suspended sediment transport bfg e

SSIIM
Total number of cells: 612.543

A i ':
- il W,
Q=1750 m3s F:_ |

— SSC [mgf]

; Jr' .II —— i 1 ! 1 ..":"J
— i -~ — i /l 90

80
‘_\1_,_, % sl

3 60
' =20

i ~ | 40
30

20

: v 10

Slide 17



Results | bfo e

e Net deposition rate as function of discharge:
— sediment supply from upstream

e |[nfluence of changes in reservoir operation (e.g. additional
turbines)
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Suspended load entering weir channel bfg i
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M remen bfo e
easurements g

e 11 ADCP measurement campaigns

Discharge (m?¥s) Portion weir channel

(km 332.9)
10.06.2010 1555 38,8 %
31.01.2011 791 3,9%
07.02.2011 710 -6,9%
08.02.2011 730 -45%
25.01.2012 1673 31,1%
26.01.2012 1519 20,2 %
14.05.2012 1609 249 %
15.05.2012 1545 20,5%
16.05.2012 1422 58,1 %
12.06.2012 2025 77,6 %
13.06.2012 2679 62,1 %
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Measurements bfgesser

e 11 ADCP measurement campaigns
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Comparison with results of 3D-model bfgu=es
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Effect of 5t turbine bigee
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Division of suspended loads on average (4T)
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on average:

ca.40-45%
(high uncertainty/variability)

for comparison:

portion of discharge to weir channel

on average:
ca.21%

%

Portion of sté.lsp. load

(= main deposition

entering weir channel

Total discharge (m?/s)

area) as f(Q) - %KX

0
: o
: 4 m
N 4
¥

I D

1 DD 1 1 1 1
0 500 1000 1500 2000 2500

3000 Slide 26



Results Il & Further considerations bfg s

Influence of changes in reservoir operation (e.g. additional
turbines)

» less sediment input to deposition areas
- lower deposition rates

» but: lower discharges in deposition areas
—> potentially less erosion Side 27
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