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WEATHER/CLIMATE IMPACTS ON ENERGY SYSTEM

Seconds Minutes Seasons Decades

. High s
: . Passing Heat Temperature Precipitation Sea
Lightning clouds Thunderstorms pressure waves Droughts increase change level rise
system
Flickering Drop in Flooding of Low wind Cooling water Reduced Change in Changein Risks for
solar power electric power constraints for hydropower  overall heating hydropower coastal
substations thermal plants production and cooling potential infrastructure
demand
VRIJE Source: European Environment Agency, “Adaptation
\m UNIVERSITEIT challenges and opportunities for the European energy
BRUSSEL

system: Building a climate-resilient low-carbon energy
system”, EEA Report no 01/2019. Luxembourg, 2019



ASKING THE RIGHT QUESTIONS

“"What will be the impact of
climate change on renewable
energy resources?”

“"What is likely to change
about [X] due to climate
change?”
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“How will renewable
resources be affected
by [X]?”
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ASKING THE RIGHT QUESTIONS
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EXAMPLE: PRECIPITATION ACROSS WEST AFRICA

* 50% of the ensemble projects a generally drier and 50% a generally
wetter future

— On average nothi ti-model mean)?

— Uncertaintie eaningful message?
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“Climate change projections & interpretation”;
CIREG stakeholder workshop, Accra, Ghana, 28/10/19

Thanks to: S. Liersch, PIK-Potsdam;



EXAMPLE: PRECIPITATION ACROSS WEST AFRICA

* 50% of the ensemble projects a generally drier and 50% a generally
wetter future

— On average nothins

ameaningful message?

* Hope for the best, plan for the worst!
— Analysis of individual models
— Analysis of projected changes in extremes
* Floods, recurrence intervals
* Droughts, consecutive dry years...

— Ex.: generally wetter future & unprecedented droughts — no contradiction

“Climate change projections & interpretation”;
CIREG stakeholder workshop, Accra, Ghana, 28/10/19

Thanks to: S. Liersch, PIK-Potsdam;



ASKING THE RIGHT QUESTIONS

“"What will be the impact of
climate change on renewable
energy resources?”

“What will be the
overall impact on the
energy system?”

“"What is likely to change
about [X] due to climate
change?”

“How will renewable
resources be affected
by [X]?”
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British Isles

= Offshore energy production (™
infrastructure (wind, oil, gas)

B Coastal energy infrastructure €5y (™
(power plants and refineries)

B Transmission and distribution grids

B Electrical susbtations @)

Heating and cooling demand @-

Central western Europe

B Offshore energy production £ (™
infrastructure (wind, oil, gas)

= Thermal power plants m w @'

(fossil, nuclear and biomass)

= Transmission and distribution grids

B Electrical susbtations )

Heating and cooling dermand )

MNorthern Europe

Hydropower &) [ Coastal energy infrastructure Om
(power plants and refineries)

= Cil and gas transport ™
B Transmissicn and distribution grids

Offshore wind power @-

Biomass energy 8

Oil and gas extraction '3' Heating and cooling demand @

Snore ene roduction
= Offsh rgy production (@ (™

infrastructure (wind, oil, gas)

Central eastern Europe

B Thermal power plants (™ ) &)
(fossil, nuclear and biomass)

B Transmission and distribution grids €

B Electrical susbtations ()

Heating and cocling demand @

Adaptation measures

» Hydropower expansion in

response to glacier melt
(Iceland)

Adapting distribution grid
design standards (Britain,
Finland)

Flood risk management for
hydropower plants (France)

>\l

Iberlan Peninsula, Apennine Peninsula and South-eastern Europe

BN Hydropower & B Transmission and distribution grids (g
B Concentrated solar power & B Pumped hydro storage

B Biomass energy &)

B Thermal power plants (™)@ [ Energy demand for desalination @
(fiossil, nuclear and biomass)

B Peak electricity demand )

Predominantly benefidal impacts @n Renewable energy sources

[ Predominantly adverse impacts (™ Fossil energy sources
Impacts not classifiable as benefidial or adverse

@) Other energy sources and carriers
due o complex economic and environmental effects

{nuclear, electricity, heating and cooling)

» Adapted power plant design

to avoid flood damage
(Britain)
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