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Abstract
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Abstract: To fight against global warming, we have to change our ways of consuming energy. Due to
its low carbon impact and strong dispatchability, hydroelectric production will be one of the bases of
this transition. However, peak electricity demand produces rapid and artificial flow fluctuations in
tailwaters, i.e., hydropeaking, which has negative effects on fish biota. Thus, developing effective
mitigation measures against hydropeaking is an urgent matter. The present study aims to limit the
impact of this flow fluctuation on an Iberian cyprinid fish: the Iberian barbel (Luciobarbus bocagei).
We experimentally tested different angles of flow refuge entrances (45◦ and 70◦) in an indoor flume
(6.5 m × 0.7 m × 0.8 m) to determine if this would affect the behavior of the fish. For each angle
configuration, two refuges were installed and distanced 2.30 m from each other on the same side of
the flume. Three possible resting locations were defined: downstream, inside, or upstream of each
structure. Both angles were tested at 7 L/s (base flow), simulating the normal conditions of the river,
and 60 L/s (peak flow), simulating a hydropeaking event. Each replicate comprised a group of five
fish. For each, the frequency and residence time were quantified. The preliminary results indicated
that the fish movement patterns changed when peak flow occurred. The downstream refuge was
more frequently used in both configurations during peak flow. Additionally, the inside parts of the
refuges were more frequently used, instead of the parts immediately downstream or upstream, and
the time spent inside the refuge at peak flow was higher when compared to base flow. Additionally,
hydraulic experiments were carried out at each configuration to determine the velocity field using
ADV (Vectrino) technology. For the base flow, mean water depth and average velocity were 8 cm and
12 cm/s, respectively, increasing to 24 cm and 39 cm/s during peak flow. Measurements showed
that velocity was equal to 74 cm/s in the narrowed area due to the refuge location, and velocity
was null inside and directly downstream of the refuge. The results from this study will allow the
development of guidelines for designing flow refuges for cyprinid fish, and hence mitigate the impact
of hydropeaking.
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