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License to operate - Environmental design of hydropower
Atle Harby, SINTEF Energy Research

...from the perspective of:

biodiversity people regulations
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Stop emitting CO2
Increase use of 
electricity
Carbon neutral by 
2050

By 2030:
Protect 30 % and 
restore 30 % of 
nature on land 
and sea



Climate change Mitigation Adaptation

Impacting hydrology

Replacing fossil energy 
with low-carbon sources Flood protection and 

drought management

Can we prove it?
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State-of-the-art for nature in Norway

Foto: Atle Harby

4957 species on  the  Red List (21%), 
and half of  all nature typesɎ.
Norwegian nature index  < 0.5 

None of  Aichi -targets 
fulfilled . OECD: Decision -
making  does  not consider  
nature, climate  and the  
environment  sufficiently
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Global freshwater index

Migratory fish index

Global biodiversity status

from IUCN Red List of Threatened Species

from WWF Living Planet Index
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Increasing electricity generation with renewables

Onshore wind Offshore wind Solar PV

Hydropower:
ÅNew developments
ÅMore and larger 

reservoirs
ÅRefurbishmentand 

modernisation for more 
capacity
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Hydropower impacts



EcologyHydrology

Hydropower

Environmental design    



ÅMethods for Atlantic salmon

ÅThese methods also applicable for 
other species and services

ÅPrinted and pdf available in English, 
Norwegian and Chinese

Free download at:
www.cedren.no

Environmental 
design ςwhat is it?
ÅA method to consider power 

production, societal needs and 
the environment

ÅA systematic approach 
combining recognized and new 
knowledge

ÅHandbook, course and a set of 
tables and graphs for 
hydropower and salmon

ÅUnder further development to 
include other species, 
biodiversity, recreation and 
other services
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Fish dies only once!



Design solutions ïhow to use water?



Mitigation measures ςdesign solutions

Environmental flow release Stable temperature and ice cover Introduce "a river in the river" 
when water is withdrawn

Two-way migration solutions Improving habitats "Water bank"



Species, activities and services

Recreation and tourism

Energy servicesFlood protectionOther species and habitats

Guidance, methods and tools
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Societal acceptance

All stakeholdersmust be heard �t�Z���š�[�•���]�v���]�š���(�}�Œ���u���M

The image ofhydropower ?


