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FISH GUIDANCE FISH PASSAGE 
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FishPath.. The origin



www.nina.no

Drawings and Sketches
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FishPath: 
Turbulent eddies to create paths for safe downstream migration 
for salmonids and eel past hydropower intakes

Project:  NINA;
Project leader: Ana T. Silva & Torbjørn Forseth, 
Duration: April 2021-2026;
Budget: 20 mill. Kroner (NFR) ~2million euros
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Main goal 

Guidance Systems

Source: Beck (2020)



Main goal 

Guidance Systems

Source: Beck (2020)

Eddies-based behavioural fish Guidance Systems (EGS) 



Project structure (4WP) 

• WP1- Links between turbulent eddies and fish behaviour
• WP2- Innovative design of guidance structure
• WP3- Guidance efficiency
• WP4- Design guidelines for guidance structure
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Why turbulent eddies?
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Background

Liao et al . 2003
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Research on turbulent eddies and fish

+significantly increased knowledge of turbulence vortices as a hydraulic phenomenon and model tools to describe them 

Turbulence affects fish awimming behaviour
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IPOS. A method for organizing and discussing the 
various ( Lacey et al 2012)

Eddies  characteristics
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FishPath: 
Turbulent eddies to create paths for safe downstream migration 
for salmonids and eel past hydropower intakes
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Project structure (4WP) 

• WP1- Links between turbulent eddies and fish behaviour

• WP2- Innovative design of guidance structure

• WP3- Guidance efficiency

• WP4- Design guidelines for guidance structure
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EDDIES – single elements : 



www.nina.no

EDDIES – single elements : 
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EDDIES – single elements : 
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Spear

Delta wing

Single elements
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• CFD modelling of the flow field for 
different elements (OpenFOAM) /

• Two campaigns of life-fish tests (Spring 
2022 and 2023 – salmon smolts) 

WP1- Links between turbulent eddies and 
fish behaviour
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CFD Modelling and validation

CFD
ADV

Literature

Validation

Velocity from CFD at X= 4.497Velocity from ADV at X= 4.497

Spear
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Life-fish experiments
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Live-fish test experiments: 
Atlantic salmon ( Salmo salar) 
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Fish tracking (Trex)
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Fish seem to be guided by eddies!
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Live-fish tests with single elements

Salmon smolt (March 2023)
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MORE INFORMATION ON THE PROJECT: 

Webpage: FishPath (nina.no)

https://www.nina.no/fishpath
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Thank you for your attention!
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