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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 return times
particular classes of forecasts be used for the of events under future
events and their impacts energy sector? climate
2 Pattern based analysis of Identifying vulnerabilities
large-scale drivers using under future power
historical reanalysis systems
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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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ECEM CASE STUDIES

* Aseries of case study documents available from the ECEM
demonstrator

Record power demand In winter 2010 EUROPEAN CLIMATIC Boosting Declslon Making
ENERGY MIXES (ECE! 1 Winter 2010 saw amongst the coldest seascoal
temperatures and highest power demand in recent
history acress much of northern Europe, which can
EVENT CASE STUDY be seen in the ECEN demonstrater
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2 consistent way over a range of time scales

2 The Demonstrater toel has been valuable for
Qaining Insight into the winter 2010 event and can
be used to study other extreme events

3 Analysis of the ECEM datasets has revealed
dependencies and risks across European countries
and between energy 3nd dimate variabies

Key Lessons

1 The ECEM historical reanalysis dataset provides
the abiity to:
+ Investigate an event of tyge of event in the
context of recent history
+ Ask 'what ' questions based on todays
energy mix and the cimate drivers

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

*  Seasonal forecasts

*  Climate projecticns
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@ CASE STUDIES — WINTER 2009/2010

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

 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

* 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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CASE STUDIES — WINTER 2009/2010

(G,

Climate
Change * Record power demand in 2010
ECEM Timeseries
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CASE STUDIES — WINTER 2009/2010

 Avery cold winter
ECEM Timeseries

—-— FR TADJF — UK TA DJF

T o~ ~

\ i
4 . PAY 9 il
2 ) 9 ; (@) it
© Countries Clusters :f;:nqw, / o 6 -‘
v L
- T .
[N} A
Time Period | Historical B 2 ‘.‘I
. : i
Variables | Climate [ E 5 o . il
v i i it
? | Air Temperature E — i iy i
= R i
Temporal [+ ! N i K]
Resoaton 3OS B 5 4 ) ; i
Q A A Y ! H
Season | Winter (DJF/Dec-Feb) E E “ ,’ H i i i
o [ | i i
Statistics ~ Anomalies (difference) B - 3 t V V \1
—
Country | United Kingdom B - < V \/ w
‘ New graph ‘ Ref
}1 2
PRAV,'4
‘ Labels On ‘ " Reset Map E Lb& )
AN 1
s / 1980 1985 1990 1995 2000 2005 2010 2015

Click here for help and information...

Produced by the ECEM Demonstrator (demos.the-iea.org/ecem)
Historical Air Temperature - Statistics:Anomalies (difference) [DIF & %
only]

d S Sros; DIF 1979 . ) DIF2016 8 )
gl V) ) L © 1« <« DIF2010 » » » Gpernlcus n European
L/ T j oot e i

Europe’s eyes on Earth Commission
# Legend -7,1°C NN BN 7 i°C

- T 4

. T



’@ CASE STUDIES — WINTER 2009/2010

Climate

Change * Linking temperature and demand
— Temperature and modelled electricity demand over UK
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Change

@ CASE STUDIES — WINTER 2009/2010

What if winter 2009/2010 happened today?

Wind (WIN) Capacity Factor (CFR)
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’@ CASE STUDIES — WINTER 2009/2010

Climate

Change  (Can we anticipate cold spells and their impacts?
— Climate projections useful to anticipate changes in risk

Air Temperature (TA) Anomaly [degC]

* Fewer cold winters likely in future
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Climate
Change

@ CASE STUDIES — WINTER 2009/2010

Can we anticipate cold spells and
their impacts?
— Seasonal forecasting shows some skill

Words of caution! R

— Seasonal forecasts not skillful o

everywhere o —

— Some variables from reanalysis still e |, s | e
have some weaknesses e |

Click hera for heln and infarmatinn

The demonstrator does provide
valuable insight for a wide range of
energy-relevant applications/
questions




CASE STUDIES — SEASONAL FORECASTS

limate

 Change * Highlight current state of seasonal forecasting

— Skill in some variables, seasons and models (e.g. Balkans in JJA SAT)
— Skill in seasonal forecasts of winter North Atlantic Oscillation

i — How could NAO forecast be used for energy applications?
Winter NAO Ensemble Predictions
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CASE STUDIES — UNDERSTANDING VARIABILITY

Climate
Change

* Use 30yr reanalysis based on current power system to study:

— Co-variability between climate and energy indicators

— Dependencies between European countries
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Figure 4. Left: scatter plot of daily temperature (°C) and GB electricity demand (GWh) between January 1975 and March 2013, during
week days and non-holidays, coloured by season. The Pearson correlation coefficient (r) is given for the annual relationship, with
linear fits for each season and annually. Right: as left but detrended GB electricity demand and detrended CET.

e.g. H. Thornton, B. Hoskins and A. Scaife, ERL, 11 (2016)
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CASE STUDIES — UNDERSTANDING VARIABILITY

Climate

Change * Use 30yr reanalysis based on current power system to study:

— Large-scale modes of variability — e.g. North-South dipole, NAO

* Pattern-based (EOF) analysis 10
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CASE STUDIES - SUMMARY

©

Climate

Change * Current cases:

— Winter 2010

— Seasonal Forecasting (focus on the Balkans region)
— Climate projections

— Technical report on historical variability

» e (QOther cases:

— This is open for suggestion!
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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

 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

* 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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