Climate change and wind energy; how can you estimate future yield?
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What will the future energy yield be?
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What will the future energy yield be?

Future

f? Wind power density: In cold climate, icing also
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Temperature increase by 2041-2060 (SSP2-4.5)
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Air density decrease as temperature increase
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Decreased air density negatively affects power production
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Change in wind speed (V)

General consensus (Pryor et al. 2020, Nature reviews):

» Natural variability in wind speed appears to dominate over
global-warming-induced change over most areas with large
wind energy installations or potential.

» However, wind resources in Northern Europe may show
small magnitude increases over the current century.

» Increases are generally larger in winter.
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Change in (daily max. nearsurface)Wind Speed (U) (2071—2100 VS. 1985—2014)
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Change in icing hours (2040-2065 vs. 1990-2015)
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Agreement in icing condition changes

SSP245

Agreement in change
signal of:
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What will the future energy yield be?

Future

f? Wind power density: In cold climate, icing also
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We need to perform site specific analysis of change in future yield
Icing hours WRF_CESM2 ssp245
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Concluding remarks

» Although there are large uncertainties
involved in climate projections, this is a better

approach than not considering the future What will the future energy yield be?
climate at all.
. , : To invest, or Project X

* |f climate change is not considered, the l not to invest? \
uncertainties will be unknown. g é(

« With this approach, the uncertainties will be O O O Jl
explored and thereby constrained, which (N ) Jl
serves as a better foundation and a larger

security for investment decisions.
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Thank you!

Emilie.iversen@norconsult.com
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