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Flexible hydropower and the energy system

Hayes et al. 

(2022). In: 

Encyclopedia 

of Inland 

Waters, 2nd 

edition.



Department Water, Atmosphere and Environment

Fluctuating water levels due to hydropeaking

Data from Casas-Mulet

et al. (2016). Sci. Tot. 

Env., 573: 1660–1672.
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“No thresholds or mitigation targets for cyprinids“1

A growing body of hydropeaking research, but …
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Moreira et al. (2019). Sci. Tot. Environ. 

https://doi.org/10.1016/j.scitotenv.2018.12.107

Fotos: Wikipedia



Department Water, Atmosphere and Environment

Project aims

1.To study how hydropeaking 

affects cyprinid fish 

populations nation-wide.

2.To assess how single and 

multiple hydropeaking events 

impact early life-stages of the 

target species. 
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Methods

Hydrology

Individual fish

Experimental approach

a – Larvae b - Juveniles

Morphology

Daytime

Database approach

Other
stressors

Fish population

Biomass, Abundance, Recruitment
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Database approach
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Presence/absence of cyprinid fishes in Austria

Hayes et al. (2022). Front. Environ. Sci. 

https://doi.org/10.3389/fenvs.2022.991722
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n=1,430 n=763 n=730
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Presence/absence of cyprinid fishes in Austria

Hayes et al. (2022). Front. Environ. Sci. 

https://doi.org/10.3389/fenvs.2022.991722
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Population status of cyprinid fishes in Austria

Hayes et al. (2022). Front. Environ. Sci. 

https://doi.org/10.3389/fenvs.2022.991722

Nase:

Grand median: 0.0 kg/ha

Barbel:

Grand median: 0.02 kg/ha
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Chub – first results

Alex Piro et al.
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Experimental approach
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Fluctuating water levels due to hydropeaking
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Foto: Führer et 

al. (2022). 

Front. Environ. 

Sci. 

https://doi.org/1

0.3389/fenvs.2

022.966418
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Channel experiments

▪ Mesocosm experiments in nature-like channel

(HyTEC: http://hydropeaking.boku.ac.at)

Foto: Thomas Hasler, in: Mameri et al. (2023)

Foto: Führer et al. (2022)

http://hydropeaking.boku.ac.at/
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▪ 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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Nase: flat gravel bar

▪ 2 lateral slopes [2%, 5%]

▪ 5 different ramping rates [0.7, 1.1, 1.5, 2.0, 3.0 cm min-1]

▪ Day/night

▪ 2 different larval stages1 [III-IV, V]

▪ 2 morphological

setups:

a. Flat gravel bar

b. Structured river 

bank (sill and 

ditch)

▪ Day/night

Nase: riverbank structures

Methods

Foto: Thomas Hasler

Foto: Führer et al. (2022)

1 Peňáz (1974). Zoologické Listy, 23(3), 275-288
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Results

Part A

Führer et al. (2022). Front. Environ. Sci. 

https://doi.org/10.3389/fenvs.2022.966418
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Results

Part B

Foto: Thomas Hasler

Hayes et al. (2023). Ecohydrology & Hydrobiology, 23, 

152-161. https://doi.org/10.1016/j.ecohyd.2022.12.001

n=15 n=10 n=16 n=13
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Results

Thermopeaking

Mameri et al. (2023). Aquatic Sciences, 85, 56. 

https://doi.org/10.1007/s00027-023-00955-x
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Results

Multipeaking

Auer et al. (in prep.)
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Results

Species comparison

Führer et al. (in prep.)
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