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Futureclimate projections
(IPCC 2014)
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A SeeJP variperselpresentation!!
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Global modelegIPSI-_CM) Regionaimodel

Why?

A Toprovide higherresolutionclimateprojections for impacstudies
A Tobetter describeextremeevents

A Toevaluatethe effects of regionalpolicies (for someissues)
Uncertainty. useensemblesof simulations
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Example what will European
climatelooklikein a +2C world?
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When is +2°C relative to pre-industrial reached?
Scenario SRES A1B : quite soon: 2030 - 2050
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@ Robust climate changes in a +2AC
Scenario (statistics from 15 models)

LSCE

AWarming (relative to 1971-2000) doubled over Mediterranean

areas in Summer

AWarming (relative to 1971-2000) doubled over Mediterranean

areas in Summer
AAll models agree on sign
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€' Robust changes in precipitations
LSCE

ALess précipitation over Southern/Central Europe in summer
AMore winterime precipitation almost everywhere, but models
agree on sign only over Northern Europe

30 £ &)

50 JJA Precip. Change (%) I

Coloredareas:where 12 modelsat leastagreeover 15
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e CORDEXClimateprojections m
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Howcanregionalmodelinghelp
for energyscenarios?
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@ Impacts ofclimatechange on ¢
LSCE energy

A Extremeevents(heat& coldwaveg expectedto change
(frequency intensity)
A Energydemandvariabilitymodified
A Risk9f lackof coolingwater availability
A Riskf poweroutagechanged

A Change imenewableenergyresources& their variability
I Waterresource
I Wind resource
I Solarresource

A Other applications:provide « extreme event generators»
with fully consistentphysics
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Impact ofclimate change orwind
power potential and production
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Regional Climate Model (RCM) Impact model
fprced by
a Global Climate Model (GCM) INPUT OUTPUT
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Impact model : from surface wind to wind power
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A Calculatiorfor eachwind farm and nationalfleets
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Source http://www.thewindpower.net
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normalissd mean wind powar
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e Scenariqclimateandenergypackage)

Wind energy

On shore

Off-shore

Pl

Operaticonal end

Flanmed ZO020

Operaticnal end

Plammed 2020
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Changes In national productio

power change (%)

10

[T]

]

[T ]
1

-10

-15

—

- - E"El[nﬂ“m[“m:"m—“

DE

ES

=GB FR

country

PT

DK

ML

SE

Laplace



Institut
iences | PIEI’I’E
e Simon
Laplace

6 .
( Conclusion

A No majorthreat for A1B
A Needof aneconomicanalysis
A Needother CO2 scenarios

A Needof further downscalindor better
resolvingcoasta) orographyeffects



LSCE

A Observatioreffects?

A Climatechangeeffect?

A Landuselcover
changeeffect?

A Aerosoleffects?

A Doesit affectenergy
resource

Wind stilling: atopic of concerr?®
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The impact of &uropeanwind
energydeploymenton regional
climate

The case olvind energyin Europe
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© Energeticof awind turbine @

LSCE

Flowkinetic
energy(wind)
Flowkinetic 7/ Turbulence
energy(wind)
Power
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= Wind turbine power extraction¥
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Characteristicurves
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Adams & Keith, 2013
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@ Temperaturedifferences
~“" aroundlarge texarwind farms

Lap/ace

Zhou et al., 2013



