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Mainly salmon rivers!



www.nina.no

The environmental design approach
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…how to explore, develop and 
implement measures that improves 
conditions for Atlantic salmon in 
regulated rivers in optimal trade-
offs with hydropower production
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Classification - Spawning 
habitat
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Classification – Shelter 
availability
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Combined classification –
habitat bottlenecks and productivity
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Diagnosis  Habitat measures

The right measures in the right 
place!
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Laudal HP

Bjelland HP

Residual  flow

Minimum flow

20-40 % loss in salmon smolt
production
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The Laudal minimum flow reach

8 weirs!
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Pre-restoration work

• Wetted area and meso-habitat distribution 
after weir removal as function of discharge

• Diagnosis:

 Mapping of present and potential spawning area

 Mapping og shelter availability

• Restoration plan – how to handle each weir

• Estimates of effects of restoration (changes in 
smolt production)

• Information and local oposition
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Establishing a hydraulic model
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Wetted area and meso-habitat

3 m3/s 6 m3/s

Shallows

Pool

Riffles

Glides

Winter habitat, 
growth & 
survival, 
spawning and 
fishing
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Depth and velocities
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Wetted area vs disharge
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The restoration plan

• Remove 7 out of 8 weirs – modify the last

• Use the weir material (stones and bolder) to 
construct high shelter areas and increase local 
velocities

• Construct two new spawning areas
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Dignosis og smolt production
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The core area
Existing spawning area

Possible spawning area

Spawning area after weir
removal
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Results

• 60-100 % increased smolt production

• Easy and rapid upstream adult migration

• Strongly improved fishing opportunities

 New fishing beats

 Homing adults
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Foto på side 1: P. Jordhøy, J. Thomassen, E. B. Thorstad, A. Staverløkk, T. Aarvak, B. Løken/Samfoto
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