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Dams

e Migration barrier

e Loss of connectivity
e Less access

e Loss of biodiversity
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Landscape effect
Impacts on wildlife
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Resettlement



Lack of undisturbed nature?




How much water 1s needed?

for hydropower
and ecology




Flow and the environment
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Flow and the environment
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Variation
Important
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» 10 large research projects — two more from 2015
» 7 Norwegian research partners

» 16 Industry partners and 2 management partners
» Budget: ~350 MNOK (47 MNOK in 2014)

» 21 PhD and 7 Post-doc positions

» International student and professional exchange

Renewable energy respecting nature
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Hydropower
technology

Environmental
impacts of
hydropower

Environmental
impacts of wind
power and power
transmisson

How to reconcile
energy and
environment
policy?
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Minimum flow and weirs limit loss of water
covered area — but do they create natural
riverine habitats?



e - compensation flows
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Handbook for environmental

I”egulated salmon rivers « Guidance developed

for Atlantic salmon

Editors: « Methods suitable for
Torbjrn Forseth and Atle Harby other species and
end users
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« Download free copy:
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DATA COLLECTION AND TOOLS

Data collection ...take the river
and tools system to the doctor!

~
CLASSIFICATION SYSTEMS

® The salmon population

® The hydropwer system .

~
DIAGNOSIS

Diagnosis

DESIGN SOLUTIONS AND MEASURES

Design solutions

Measures (methods) (T1-T5)
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ASSISTING TOOLS

Tools




Design solutions

Sometimes the use of water
IS most important,
sometimes habitat mitigation
measures are more
Important

— IN most cases both are
necessary
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Design solutions — use of water

—Before regulation

2140 - — After regulation
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&0 1 ~— Before regulation
= After regulation

Flow [m3/s]
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Water release
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Habitat mitigation

Renewable energy
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Hydropower production design
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Contact: atle.harby@sintef.no

SINTEF @NTNU

100 skapende &r

NATURHISTORISK MUSEUM
UNIVERSITETET I OSLO S

NINA

Norsk institutt for naturforskning

uniResearch



http://www.cedren.no/
mailto:atle.harby@sintef.no
http://www.ntnu.no/
http://www.ntnu.no/
http://uni.no/
http://uni.no/
http://www.nhm.uio.no/
http://www.nhm.uio.no/

	Slide Number 1
	Dams
	Slide Number 3
	Change in downstream flow regime
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Flow and the environment
	Slide Number 13
	Flow and the environment
	Variation important
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Mitigation
	Fishway for�upstream migration
	Slide Number 21
	Weirs
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Design solutions
	Design solutions – use of water
	Slide Number 30
	www.cedren.no��Contact: atle.harby@sintef.no

