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Fluctuating water levels due to hydropeaking
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A growing body of hydropeaking research, but ...

“No thresholds or mitigation targets for cyprinids‘!

IHG®

Institute of
Hydrobiology and Aquatic
Ecosystem Management

Department Water, Atmosphere and Environment



Project aims I H G m

1. To study how hydropeaking Large-scale assessment
affects cyprinid fish
populations nation-wide.

2.To assess how single and
multiple hydropeaking events ’FFLUC
Impact early life-stages of the
target species.

Channel experiments
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Methods

Experimental approach

Database approach

Biomass, Abundance, Recruitment

Hydrology a — Larvae b - Juveniles

Morphology

Individual fish

Fish population
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Other
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Database approach
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Presence/absence of cyprinid fishes in Austria

A Chub (Squalius cephalus) Barbel (Barbus barbus) Nase (Chondrostoma nasus)
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Presence/absence of cyprinid fishes in Austria

B Chub (Squalius cephalus) Barbel (Barbus barbus) Nase (Chondrostoma nasus) Legend
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Population status of cyprinid fishes in Austria

Fish biomass [kg/ha]

@) HG

Grand median: 0.0 kg/ha

Chub (Squalius cephalus) Barbel (Barbus barbus) Nase (Chondrostoma nasus)
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Chub —first results
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Experimental approach
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Channel experiments

= Mesocosm experiments in nature-like channel
(HyTEC: http://hydropeaking.boku.ac.at)
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http://hydropeaking.boku.ac.at/

Channel experiments

= Test parameters:

Down-ramping rate
Time of day

Gravel bar slope
Morphological structures
Fish size & larval stage
Fish species
Thermopeaking

Multi-peaking
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Methods I H G m

Nase: flat gravel bar Nase: riverbank structures

= 2 lateral slopes [2%, 5%] = 2 morphological

= 5 different ramping rates [0.7, 1.1, 1.5, 2.0, 3.0 cm min-] setups:

a. Flat gravel bar

= Day/night
= 2 different larval stages? [lll-1V, V] b. Strucwred rver
bank (sill and
ditch)
= Day/night
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Results
Part A

Stranding risk
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Stranding of larval nase
(Chondrostoma nasus L.)
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Flat gravel bar

Sill and ditch structure

Results
Part B
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Ecohydrology & Hydrobiology 23 (2023) 152-161

Contents lists available at ScienceDirect

Ecohydrology & Hydrobiology

P st
FLSEVIER journal homepage: www.elsevier.com/locate/ecohyd

Original Research Article

The interactive effect of river bank morphology and daytime
on downstream displacement and stranding of cyprinid larvae
in hydropeaking conditions

Daniel S. Hayes®* Stefan Auer?, Elora Fauchery®, David Graf?, Thomas Hasler?,
Daniel Mameri¢, Stefan Schmutz? Simon Fiihrer?

2 University of Natural Resources and Life Sciences, Vienna, Department of Water, Atmosphere and Environment, Institute of Hydrobiology
and Aquatic Ecosystem Management, Gregor-Mendel-Strafe 33, 1180 Wien, Austria

b Graduate School of Engineering, University of Tours, 64 Avenue Jean Portalis, 37200 Tours, France

Forest Research Centre (CEF) and Associate Laboratory TERRA, School of Agriculture, University of Lisbon, Tapada da Ajuda, 1349-017
Lisboa, Portugal

Check for
updates

day

n=15

night
n=10

day night
n=16 n=13

Department Water, Atmosphere and Environment




Results
Thermopeaking

Temperature (°C)
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D. Mameri'®. D. 5. Hayes(® . 5, Filhrer?® . E. Fauchery® - 5. Schmutz? - A. Monserat* . T. Hasler? . D. R. M. Graf? .
J. M. Santos'® . M.T. Ferreira’ - S. Auer?

Received: 12 June 2022 / Accepted: 8 March 2023
©The Author(s) 2023

Abstract

Research on how intermittent water releases from hydropower plants affect the early life stages of fish has advanced in the
last years, focusing not only on the direct impacts of rapid flow changes (hydropeaking), but also on the short-term fluctua-
tions in water temperature (thermopeaking). Flow and thermal fluctuations caused by hydropeaking may affect fish move-
ment patterns and migration at critical stages of a species” life cycle, e.g., by inducing passive downstream drift. Using two
experimental outdoor channels, we investigated how nase (Chondrostoma nasus, Cypriniformes) larvae respond to a rapid
drop in water temperature during hydropeaking (simulating a cold thermopeaking event), reaching on average 5.5 °C under
peak flow (maximum discharge) conditions, in comparison with a hydropeaking treatment with a constant water tempera-
ture regime. Responses of fish larvae were analyzed during acclimation, up-ramping (increase in discharge), peak flow and
down-ramping (decrease in discharge) phases. Fish drift increased during peak flow in the cold thermopeaking treatment
compared to hydropeaking. Higher drift rates were also negatively associated with pronounced water temperature drops
during peak flow conditions. In addition, the starting temperature of the experiment influenced drift during up-ramping.
Overall, the results suggest that cold thermopeaking may increase drift in the early life stages of cypriniform fish compared
with hydropeaking with stable water temperature. Hence, monitoring and active water temperature adjustments following
hydropower releases should be adopted as strategies to mitigate power plant-related impacts on aquatic organisms.

Keywords Thermal fluctuations - Young-of-the-year - Cyprinids - Hydropower - Flume experiments - Pulsed flows
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Results

Multipeaking

Stranding rate
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Results
Species comparison
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