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Thesis research goals 

Water reservoirs used to produce electricity have an impact on the environment and 
durability by :
• stopping the natural sediment flux 
• changing the flow regime downstream of the reservoirs
• storing (fine) sediments that reduce the storage volume

Those 3 issues have been leading to the development of strategies in order to 
improve the equilibrium of the ecosystem downstream such structures, with solution 
such as sediment flushing and simple water flushing reproducing flood events.

Those operations produce excessive sediment inflow on certain river sections, 
which can lead to the clogging of the gravel bed. River construction work, soil 
erosion, emergency actions and natural river bank erosion can also bring similar 
problematic. 

For example, a dramatic event happened in 2013 on the Spöl River in Eastern 
Switzerland. Due to some operations on a Punt dal Gall dam, important amounts
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of fine sediments were flushed downstream the reservoir and resulted in significant 
damages to the river ecosystem1. A strong clogging of the river bed was noted (see 
fig. 1). A clean water flushing a few months later led to a cleaning of the clogged 
areas (fig 2.).
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The hyporheic layer represent the interface between groundwater and surface flow, 
and play an important role in the vertical connectivity of rivers.  It is also a decisive 
zone for the life and reproduction of aquatic fauna. Many studies2 concluded on the 
impact of clogging by fine sediments on the development of fish spawns and 
benthos. In order to understand the clogging of rivers, numerous on-field, flume and 
numerical experiments were undertaken in the last 50 years3.

However, the influence of factors such as up- and downwelling (exchange with the 
groundwater) and the self-cleaning process remain hard to quantify and poorly 
documented. A better understanding of the physical processes and influences of the 
different parameters is needed in order to assess new solutions to prevent the 
damaging of river bed ecosystems.Fig. 1 : Clogged bed of the Spöl river after the release of fine sediments, from De Cesare, G et al. 2015 (1)

Fig. 2 : River-bed at the same location as fig. 1 after the clean water flushing, from De Cesare, G et al. 2015 (1)


