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Classification of sediment management strategies for reservoirs (Morris, 2015)
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(Source: I'Sumi"}'

(i) Reduction of sediment input by
controlling erosion and trapping

b | upstream sediment loads
- (ii) Routing sediments by bypass, off

stream reservoirs, sediment sluicing
(drawdown routing) and as well as

. — venting of turbid density currents
— (iii) Sediment removal by dry

excavation, dredging, drawdown
Ipressure flushing and Hydro-suction
Sediment Removal System.

(iv) Adaptive strategies by reallocate
storage, dam heightening, operational
cnntmt and dam decommissioning4
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&R 1 L.214-17 (2006) B&LUHET (2013)

REOERGZHF I A-HITTHaEEmERZRRFR
CCTHRETHERIIHBA TR

L214- 17D FHEHEIX AIICERTH/KEEYBHE (AfE. KL
Y. L) DEFDREL

ARKREBOERES MEDHM. 7T—IIVIRE. TMBHEE GE%F
EHR/REABIICODIREET DD MRETHKELEYDIED

HFIZCESOTEE

“A list (list 2) of streams, parts of streams or channels in which it is necessary to
assure sufficient sediment transport and circulation of migratory fishes” In this
law, sediment means coarse sediments

The primary goal that is targeted by the article L.214-17, is to guarantee the
survival of aquatic communities (fishes, invertebrates, vegetation), habitats of
which are subordinate in the alluvial substratum.
It is a question of insuring, on the average/long term,

surface, thickness, gravel size distribution, layout (weak armoring), frequency of
movement of alluvial substratum, allowing for the survival of the species of the
aquatic communities inside the considered reach.
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« Point bar stockpile method » (Ock et al.. 2013)
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International Symposium on Bedload Management
Preliminary program

o

onsite +

8.11.2021

Why and how is bedioad
restoration dona?

Registration and welome poffes

Weltome

(-2 8

Introduction o Swisd bedlsad fedtaration
Dv: Manyel MERche, FOEN

River restoration - quo vadis? - The role of
sediment and sediment dynamics in the
aquatic emvironment

Dr. Chrirsogh Hower, BOWL

The importance of substrate heterogenaity
for ecolagual diversety

Dr. Eate Watfur, Lowghbordug® sty

Coffes & Snacks

Gravel sugmentation activities and
strategies worldwide

Peof Or. Afzchiar Koadol, Lsieenuny of Cakferma
Sediment re-injection in the Buéch
downstream of the Saint-Sauveur dam. From
munrbclnng to rna.nagement sl

Dr. Gelaums Srowiss, Ehrcanzitd dr France
Managemant of coarse sediment flukes and
morphological dynamics of alpine rivers:
lessons learned from South Tyrod

Prof Or, Francesco Comiti, Free Linkseveity Bofrona
Challenges on sediment replenishment
below dams in Japan

Prof Or, Tereya Sumi, Kyoes Lniveruity

Lunch

Introduction to Workshop series
Workshops - Series 1
Workshops - Series ¥

Summary Day 1

End day 1  free time

Sodial dinner

onsite + online

e WASSER-AGINDA 1

‘What are current concepts and
solutions for the future?

Registration and welcome coffes
Weloams
o
How to deal with the rolling stones
Auadi Sawger, WWF Juntomrioed
Effect of sediment supply an
marphodynamics in river widenings
Ennting Bachady, ETH Hinch
Influence of bed load transpart on channed
width
D it Sebdiebi. Funmsow A8
Coffes & Snacks
Balanced sediment reghmes in an alpine
Context
Prof Dr. Eidn Wadi Colarade Teete Lssmbrdily
Inm-avative marphalogical restoration
efforts
Prof. O, Silis Wipnechl, Unsse iy of Shobigarr
Hardrock Cafe Oberhach - Sediments from
an ecological and hydropower perspective
[ Staffan Schwacer, Kroftearks Dberton A0
Are we doing restoration right in the face of
climate change?

Prof. Or. Stuort Lang, Unisrsty of Lossasse

Lunch

Workshops - Sefies 3

Panel discussion: How to succesd of fail in
bedload restauration?

Istroduction o excursions

Summary Day 2

End day 2

https://www.research-
collection.ethz.ch/handle/20.500.11850/513098

FILTTEL Y T T e
Cemirdiration

Conlpgeagian w21

10.11.2021

Burdearyt f idreven BAFL

1. Bed load managemant and restaration I the Aare
headwaters Gadmaertal and Halsital {Canton Bern)

1. Ecomorphological effects of artificial floods In the
Sarine floodplain (Carton Fribourg)

3. Sediment management at Spiez hydropower plant
and river widenings at the Simme and Kander flood
plains (Canton Bern)

Workshops (8. & 5.11.2021)

1.1 What are meajures for sediment continuily
at dams and weirs and proof of concept?

1.2 What is the role of bed load randport
ntensity for monphodynamics and EEEIlII-g'I.'?
1.3 What are new toals far predicting and
meonitoring bed load transport and depositions?
1.4 How to appraach risks and uncertainties of
bedload restoratson measures?

2.1 How to restore bedload transport at &
cascade of installations?

2.2 How to deal with fine sediments in the
context of bed load restorations?

2.3 What are simple sediment managemant
strategies in small catchments?

2.4 How to plan and predict bed load add@ons?
3.1 How to design and plan an ervironmental
flow?

3.2 How can we prove the ecological success of
bed load restoration?

3.3 What are important research gaps for
suecessiul projects?

3.4 How to imprave bed load field
Measurements?

Intemational Sy mposam on Bediod Mansgement 7021

PROCEEDINGS OF THE
INTERNATIONAL SYMPOSIUM ON BEDLOAD MANAGEMENT
2021
8-10 NOVEMBER, INTERLAKEN, SWITZERLAND

Suggrnted citation: WYsS C.R., De Cesame G, Lane SN, Maril C, Nitsche M, Panlh M, Sciweiser 5.
‘Weitheecht V. (Ednors), 2021 Proceedings of the Intemational Symposium on Bedload Manage ment
2021, B-10 Movember 20210, Interlaken, Switterland. Wasser-Agends 21, DOE |69 i k005|300

v Chershiah




International Symposium on Bedload ~ JAW - gle 2

Management, Nov 8-10 , 2021. I <

ER0R Howvember 2021, Interlaken, Switzerknd

Comprehensive Assessment Approach on
Sediment Replenishment below dams in Japan

Tetsuya SUMI, Jiaqi LIN, Sameh KANTOUSH

Disaster Prevention Research Institute, Kyoto University
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Comparison between annual sediment replenishment and 3

reservoir sedimentation volumes

1,000000 (¢ p e e o [MNibutan * In Japan, many sediment replenishment
~| Nagayasuguchi Dam |~ 71| | *Miaru (SR) have been conducted. Annual target
N | |+ Futase volume is ranging around 1-10% of

a\- |1;1(]- Kawamata . . .
| |+ Hachisu annual reservoir sedimentation volume.

e —— SN S O O Y S ’r, a1 S T - ’ , - * Yahagl ° However, detailed Study Of the
A - 1 | & Nagayasuguchi

S BB , ....... &Urayama downstream effects are limited.
\ E AR S O Hitokura

100,000

10,000 e
s AR LA i';:;“a‘:::b" * Previous research mainly focused on
) . o o
1l 5 T 7T T | o Nunome morphological and ecological aspects.
1 000 / ol +>< : | |i1:]ﬂﬂﬂ :?ga:‘i — Morphology: channel width, depth, grain
— o ——— e e N 35:'1‘1 a size distribution of bed materials or
................ Rty e | @ Takizawa . . . .
171 14d 1 11+ Murou geomorphic unit variations
x/ e ........ x\f N T N B ............ i Takatakl _ ECOlOgy: habitat quality including Water

100 N | | - | Managawa temperature, water quality, POM
10,000 100,000 1,000,000 10,000,000

Annual Reservoir Sedimentation Volume (m?) Nagayasuguchi Dam is the largest SR volume in Japan.

.-\._‘

Annual Sediment Replenishment Volume (m?3)
n




Flow chart of the comprehensive
assessment of sediment
replenishment in Naka River

Several indices for riverine assessment, such as
- GUS (Geomorphic Units Survey)
- HMID (Hydro-morphological Index of Diversity)

- H Value (Fish Diversity Index)
have been quantified for multiple SR projects.

Key factors are the placed sediment volume,
transported rate, and flushing flow discharge.

The developed approach has been applied for
Nagayasuguchi Dam in Naka River, based on
collected data of topography, sedimentation, flow
regime, morphology and water quality.

[ —— —— — — — — — — —— — — — — — — — — — — —

Characteristics of

sediment replenishment

[
L] ¥ ¥

|
|
|
|
| Placed Transported Flushing
|
|
|
|

volume volume discharge
[ I I ]
3

Transported ratio
(TR)

L] ¥ ¥

Distribution of Flow velocity Species and
geomorphic and water numbers of
units depth fishes

|

|

|

|

|

|

Geomorphic Hydro- Index of fish |
{ Units Survey W {murphulogical Indexw { diversity 1 |
indices (GUSI) of Diversity (HMID) (H value) |
|

|

|

|

|

|

|

i Ty l" ™y l" ™y
Higher value of Higher value of Higher value of
GUsI HMID Hindex
L. L.

[ Feedback to the SR strategy ]

) 2

[ Successful SR ]




SRICAEFT (BHYLADFHGEHEE) -

. J'(Efaiz IREE GEFOEEIKOIAFEL, BROKUEZEFZE, )
%45 ADFIKERAETEEOB M EE, 1R LEEN DHIEX

e %739‘1\:51‘67](’[717173 (S5pUhiiie) %SEitE
(REXR - El L 5RE1L.

)

- KES(RFap1E) XK (TRIRENECHEER, BS1T2ER)

. ﬁ(‘ﬁ?(yj hijiﬁ) E/R - R P RlEE{L. SFailht.

EEIEIF_JEAm

- IBPUTES (\ - FR) & (&) L7, BfiaemE L (4

- tHDPRDKEE A

KM b 1RIVEE)

« SARSMEIIAS (RIEFZE) HPKRE, FHEAIEETEBRV, JL—-12I5THS

o YAIZ(Z, KADLZEMMERN (BIRDAZ1—-[CEFHZLEWN)
. T(at\ ES59Bh?

7k(§§ﬂg)gbt FB(C. FriskDiTEEhess D EFIA DA (
. G*Aﬁ%ﬁ’&‘a*w'c\

TH)

« TOIRIC, AKEER + TREBORBZI/IEAL (SANYIAR) ( JU-2RYLICETR
« TDTEHDMELXIRZIE(E GBI, HAT— RERE, mERHEAZ (29) S, )
- REMHOHIPELE (REHRE) \ HSNER. HEJAMERIMERE



Sediment Care Program ~ IvoitH

Cloud connection
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| Continous sediment transfer by - HSRSOKAZZMR 5 LRHFH S RT L) 3 N M = —
_permanently installed suction dredger Hydrosuction dredging using available head 0 L/dejj“ ‘3‘\\ __E/ &% | i; ((—
difference (gravity) to remove sediments j /]’ T— l\ } \\y 0 - ,%EHE@‘%EEE =~

Turbine Sediment Sluicing t\‘ (j:gq:?é?ﬁjﬁg
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Sediment Bypassing and Transfer
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ETH zurich

Case studies of fine sediment turbining in European Alps

1) HPP Kubel, P=15 MW,
H=97 m, Gubsensee Reservoir FRANCE
(SAK), Switzerland

HPP Walgauwerk, P=86 MW, Dijon s N\ ¥
H=160 m, compensation basins Z Voot o AP - AUSTE’!A
Rodund (lllwerke), Austria B w U 15 5 32 P .4) \ﬂ,\

HPP Langenegg, P=74 MW,
H=280 m, Bolgenach Reservoir
(lllwerke), Austria

HPP St. Anton, P=72 MW, Py Y , 4
H=596 m, Wangen Reservoir P 2 Venezia
(Eisackwerk), Italy

ITALY

HPP Aussois, P=30 MW, R
H=860 m, Plan d'Aval Reservoir 2N Genova
(EDF), France )

6) PSP C|1E}’|BS-BTEUB. P=250 MW 1) 1o 4). References see Felix D., Albayrak |., Boes R. (2021), Proc.6th Ir"'hHR Europe Congress
H=250 m, Le Flumet Reservoir 2020, https:/iahr2020 pl/'wp-content/uploads/2021/03/IAHR_2020 book_of _abstracts final pdf
ra V)4 (EDF), Fance 5) and 6): Caffo S. & Couzon P.-Y. (2019). Characterizing the impact of the tr insit of fine

sediment through hydraulic units H ydro Conf., Porlo

BN TIE, REMEZDDOHD., /KEDMEFREEE, TIWEEEEREMFTENTI\S. Source: Boes, 2021
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ETH:zirich = m

Which suspended sediment concentration (SSC) to select?
EDE O LTWREREZTEIRT AEHN?

Target for sustainable operation
(maintain active storage):
SSC = sediment input / turbine water volum

X LDBENBEDHE-RBIE

Erosion of mainly turbine parts and potential clogging: HFISEH: KEDER-FE

Required

To regain active storage (during limited time)

 (larger damage acceptable)
i for high

)
KEQEFEAEQ—T 1)

SR (X LERATED
=R R RGE)
SSC [g/]

KRE y SmpE

VaV)4 0.01 0.1 1 10

iy ol Hydiraulics Hydrnlnq-,.'nnd Glacciogy Source: Boes’ 2021

adiment

Aquatic ecology downstream (long term):

Acceptable
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