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@ MOTIVATION

Climate

Change * Using a case study approach to:

— Demonstrate the value of climate information for understanding
variability and informing risk

Understanding Variability Seasonal Forecasting Future Change
Return times of How can seasonal Changes in risk of events
particular classes of forecasts be used for the  under future climate
events and their impacts energy sector?
ldentifying vulnerabilities
Pattern based analysis of under future power
large-scale drivers using systems

historical reanalysis
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MOTIVATION

Climate

Change * Using a case study approach to:

— Get the best out of the ECEM demonstrator tool and datasets
— How might demonstrator tool be used to understand risks of
particular events?
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. series of case study documents available from

ECEM CASE STUDIES

emonstrator

Can we anticipate cold spelis and thelr Impacts?
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EUROPEAN CLIMATIC Boosting Declslon Making

ENERGY MIXES (ECEM) 1 Winter 2010 saw amongst the coldest seasceal
temperatures and highest power demand in recent
history acress much of nort Europe, which can
be seen in the ECEN demonstrator

EVENT CASE STUDY

ECEM CS 001 2 The impact of a winter like 2010 would be
greater today given the increase of renewables in
the energy mix. For the UK, the ECEN historical
reanalyss shows 2 significant arep in wind power
capacky facter f 2010 condtions ocourred today

Winter 2009-2010

Sclentific/Technical Advances

1 ECEM has brought together credidie data from
the climate and energy communities, processed in
2 consistent way over & range of time scales

2 The Demonstrater teel has been valuable for
Qaining nSight nto the winter 2010 event and can
be used to study other extreme events

3 Analysis of the ECEN datasels has revealed
case  sfudes dependencies and risks acreas European countries

o e owenfs and betmeen energy and dimate variables
which Kusvele how ihe

ECEM Damensimior can be Key Lessons

used by the enevgy secler b

enhance, usdersisading and 1 The ECEM histerical reanalysis dataset provides

SPPOT decizion makin the ability to:

= Investigate an event of type of event in the
context of recent history

= Ask ‘'what ' questions based on todays
enerQy mix and the cimate drivers

2 The Demonstrater can Be useful for anticipating
future risks through:

*  Seasonal forecasts

*  Clmate projections

ITIAON visit
Zo0ermicus. oy
Qocontact the ECEM team ot
SupRerT "<l
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Climate
Change

CASE STUDIES - FUTURE COLD WINTERS

e Use ECEM demonstrator and data to boost decision-making

Fewer temperature-related winter demand peaks seen in future

Increasing sensitivity of power system to weather as renewables
generation increases

Likelihood of low wind winters in future is similar to their occurrence in
past

e The ECEM datasets:

Bring together credible climate and energy data
Processed in a consistent way over Europe
Covering a range of time scales and resolutions

* Historical data and projections data has been used to:

Explore the changes in occurrence and impact of winters like 2009/10

Highlight the changing balance between temperature/demand-driven
power systems and renewables generation driven systems

Ask ‘what if’ questions
Help to anticipate future risks
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CASE STUDIES — WINTER 2009/2010

Climate

Change * Record power demand in 2010

ECEM Timeseries
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CASE STUDIES — WINTER 2009/2010

Climate

Change * Avery cold winter
ECEM Timeseries
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Climate

CASE STUDIES -

WINTER 2009/2010

Change * What if winter 2009/2010 happened today?
ECEM Timeseries
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Change

CASE STUDIES - FUTURE COLD WINTERS

Can we anticipate cold spells and their impacts?

— Climate projections useful to anticipate changes in risk
* Fewer cold winters likely in future, although still possible
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Change

CASE STUDIES - FUTURE COLD WINTERS

Anticipating future demand (UK)

Demand (DEM) Anomaly Power (PWR) [%]
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CASE STUDIES - FUTURE COLD WINTERS

©

Climate

Change * Future potential for renewables supply (wind - UK)
ECEM Timeseries: Wind (WIN) Capacity Factor (CFR)
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wind (WIN) Power (PWR) [MW]

CASE STUDIES - FUTURE COLD WINTERS

Risk to supply under future energy mixes (wind - UK)

60k

40k

20k

ECEM Timeseries: Wind (WIN) Power (PWR)

| = Large-scale RES
RS 100% RS

- Big & market

= Fossil & nuclear
Small & local

2020 2030 2040 2050 2060 Fossil with CCS Exchanges

Produced by the ECEM Demonstrator Vn5.0 (http://ecem.climate.copernicus.eu/demo)

GpernK:US H European
- Ewrope’s eyes on Earth Commission



CASE STUDIES - SUMMARY

©

Climate

Change e (Current cases:

— Winter 2010

— Climate projections of cold, still winters

— Seasonal Forecasting (focus on the Balkans region)
— Spanish heat wave 2015

— Technical report on historical variability

 Other cases:
— Getin touch if you have cases you’d like to explore!
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CASE STUDIES - SUMMARY

@

Climate

Change  Use ECEM demonstrator and data to boost decision-making

— Unusually cold winter of 2009/2010 can be seen in the ECEM data

— Impact of a winter like 2009/2010 would have bigger impact on
energy sector today

— In future fewer temperature related winter demand peaks are
expected

— Low wind winters still possible in future and will have a larger impact
due to increased wind power capacity

 Reanalysis, seasonal forecasts and climate projection data can:
— Reveal dependencies and risks across Europe
— Put an event into context of recent history
— Ask ‘what if’ questions
— Help to anticipate future risks
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