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Motivation

Sediment management of alpine rivers is crucial to ensure 

sustainable hydropower production. 

Dams inhibit not only biological consistency but also drastically 

restrain natural sediment dynamics. 

Upstream of the dam, coarse material is accumulated, leading to a 

progressive sedimentation of the reservoir. This causes a reduction in 

the effective water head and can even lead to the blockage of lower-

lying operation organs.

Downstream of the dam, reduced flow velocities promote the settling 

of suspended sediments, causing the clogging of open pore spaces in 

the bed material that naturally serve as fish spawning ground. The 

lack of coarse sediment also provokes extended streambank erosion 

and the channeling of the river, leading to a less altered river 

morphology and reduced living space for a large biodiversity.

An integrated sediment management helps to optimize ecological, 

economical and social effects linked to hydropower.
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This project is part of a PhD Thesis on the Eco-Morphological 

Assessment of Sediment Replenishment (E.ASSERT). 

It is conducted in the framework of the research program Hydraulic 

Engineering and Ecology from a joint initiative of the Swiss Federal 

Office for the Environment (BAFU) and four research institutions:

• Swiss Federal Institute of Aquatic Science and Technology (Eawag)

• Swiss Federal Institute of Forest, Snow and Landscape (WSL)

• Platform of Hydraulic Constructions (PL-LCH) of the EPFL

• Laboratory of Hydraulics, Hydrology and Glaciology (VAW) of the 

ETH

The objectives are to outline the state of science and practical 

applications of Integrated Sediment Management of Alpine Rivers

in Switzerland and to identify key research questions for future 

investigation.

The approach is based on comprehensive literature research, contact 

of officials and the analysis of the latest national statics.

A comprised source of information on integrated sediment management 

will outline its importance for sustainable hydropower production. It can 

deliver key aspects for strategic decision making in the framework of 

the Energy Strategy 2050.

Research Gaps

The following research questions are addressed:

• Influence of hydrographs and duration of artificial floods on 

alternating gravel banks

• Durability of gravel banks with regard to natural flood events 

• River morphological structures formed by debris from different water 

morphologies

• Influence of bedload cover on sole stability in channel widenings 

• Characterization of the ecological value of the resulting habitat 

structures 

Practical Application in Switzerland

In Switzerland, about 140 hydropower and 360 non-hydropower plants 

have been identified to require remediation.

The procedure and responsibilities are regulated by the Swiss Water 

Protection Law (GSchG).
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State of Science

Understanding sediment dynamics of alpine rivers and its sequential 

effects is subject to ongoing interdisciplinary research.

Field studies quantify the effects of reservoir flushing combined with 

sediment replenishment on short-term morphologic [1] and ecologic 

changes [2].

Laboratory experiments provide insights on optimization potential for 

replenishment techniques [3] as well as reference for sediment 

transport theories [4].

Computational Models deliver predictions of altered sediment 

dynamics based on high-level numerical [5], morphodynamical [6] or 

statistical modelling [7].

Due to the complexity and variability of alpine rivers, research is 

generally performed based on specific study conditions.

Artificial Flooding at the Sarine underneath the Rossens

Dam [8]

Experimental channel with sediment 

replenishment in the PL-LCH [3]

Scheduled Laboratory Work 

at the EPFL PL-LCH

Ongoing Field-Work at the 

Sarine River


