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Empirical model:
FIA vs. hydromorphological variables
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adapted from Schmutz et al. 2013

www.boku.ac.at/ihgCase study Drava river

Unfer et al. 2011



4

www.boku.ac.at/ihgResponse of juvenile grayling to multiple 
peak events in Drava river

Ratio control / hydro peaking

• 6 years
• May-July

Unfer et al. 2011

Water level reduction during peak decrease: 0.6-1.6 cm/min

www.boku.ac.at/ihgResponse of benthic invertebrates
to hydro peaking – Enns River
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Graf et al. in prep.
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HyTEC facility in Lunz am See

Experiments

www.boku.ac.at/ihg

Cold subsurface water
intake

Warm surface water intake

Valves and gauging station

Channels

HyTEC – Hydromorphology and Temperature 
Experimental Channels
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Results benthic algae
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Schülting et al. 2016
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SGC-model: Should I stay or should I go - choice model
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Drift and stranding of larval grayling
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Larvae
• High dift and stranding risk already with low downramping rates (>0.1-0.2 cm/min)
• Attractive habitat structures without continuous connection to main channel (potholes) create traps for fish 

(grayling)
• Permanent connected habitats represent refuge habitats and reduce stranding risk. 

• Higher risk during night

-
Juvenile
• In general, lower drift- und stranding risk
• However, 

• during night still stranding risk 
• Potholes represent traps at high downramping rate 
• Lower bank gradient increases stranding risk (brown trout) 

• Thermopeaking (decrease of temperature) increases drift and stranding risk (grayling)

www.boku.ac.at/ihgSUMMARY
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Life stages
� Spawning
� Eggs
 Larvae
 Juvenile (0+ life stage)

� Subadult
� Adult

Fish species
 Brown trout
 Grayling
� Bullhead
� Cyprinids

Life cycle of brown trout

Open questions fish species and life stages

www.boku.ac.at/ihg
Open questions benthos

 Upramping

 Ramping rates

 Larval stages

 Substrate

 Peak flow

 Taxa specific sheer stress limits

 Stranding
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