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= World Energy &
€ Meteorology Council

= The /mpetus. the intimate relationship between
Meteorology and Energy

= The Appetiser. (Co-)Developing a Climate Service
prototype for the Energy Sector

= Towards the Full Monty. Climate Services for decision
making in the Energy Sector

Caveat: no mention of Climate Service definition nor that ‘Climate Services’ precede their
definition

www.wemcounc il.org



@WEMC

* World Energy &
5 Meteorology Council

The World/Energy & Meteorology
Council (WEMC)

WEMC primary goal is to enable
\Recvedr

Of energy
infrastructures

Sustainable
energy

For a low carbon
economy

In

Efficienc

Xf energy
systems

Under ever changing weather and climate

WEMC is (akin to) a professional association but ...
its membership is free of charge!




™ WEMC Our Activities

World Energy &

€ Meteorology Council

1. The dissemination of information on products, practices, and
experiences in Energy & Meteorology including the promotion of
our members’ work

2. The coordination of Special Interest Groups leading to the
production of reports, analyses and syntheses on key topics in
Energy & Meteorology

3. The development and maintenance of climate and energy
demonstration tools for the energy industry and the education of
the general public

4. The organisation of events such as the International Conference
Energy & Meteorology (ICEM), professional workshops, seminars
and webinars

www.wemcouncil.org
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M EMC Energy Decisions &
O oS Meteorological Forecasts

ff %
Paul Langrock Klaus Rockenbauer
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WINS FOWER GLOBA_CAPACITY AND ANNLAL ADDITIONS, 2007-2017
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M Wemc Solar/Radiation Inter-annual

| \I‘fAvgtrtla%rEt;}gggyyC&ouncﬂ Va ri a b i I ity
Wmter (JJAS) Summer (DJFM) percent

Percentage difference in monthly solar radiation in El Nifio relative to La
Nina
www.wemcouncil.org Davy and Troccoli (2012)



M Wemc Global,changes in streamflow
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& Wec Global changes in water
€ Veordhg) carea temperature projections

" Change in water temperature (°C)
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_ European Climatic Ciimate
( OPErMICUS - O

Change Service

oveseeniam £nergy Mixes (ECEM)

climate.copernicus.eu

The Copernicus Climate Change Services (C3S)

European Climatic Energy Mixes (ECEM) developed
a demonstrator to assess how well different
energy supply mixes in Europe will meet demand,
over different time horizons, focusing on the role

climate has on the mixes.

ﬁWEM c <~ ECMWF
2 WordEneigys LB\ & cepr B g womnes EINEIN X
&  Meteorology Council e - 8

Met Office

European |
Commission



European Climatic

Eermicus At

Change Service

oveseeniam £nergy Mixes (ECEM)

climate.copernicus.eu

+ Extreme Events Case Studies

STy
Define models & transfer functions S DA 76 ALONG SARVGY ..~
Select / Gather relevant datasets

Al =nergy Variables » Sub-Country = -_:
Hydro Wind S(Eale . ———
Power Power » Historical
d)\ Solar Thermal Period
... WEMC Power Power e
< World Energy & » Seas. Fcst e
€  Meteorology Council
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Stakeholder Engagement Workshops
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online interactive tool to test energy mixes
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http://ecem.wemcouncil.org/
https://www.youtube.com/watch?v=U-w5_sTHqG4

Seasonal Forecasting systems used in C3S ECEM

Originator Forecast Model Spatial Hindcast Hindcast Forecast
System resolution | period ensemble size | ensemble size
ECMWEF System 4 IFS Cyc36rd T255 L91 | 1981-2010 @ 51 51
(~ 80 km) | (30 years)
Météo-France | System 5 Arpege-IFS T255 L91 | 1993-2014 15 51
Cyc37 (~ 80 km) | (22 years)
Met Office GloSea5-GC2 | HadGEM3-GC2 | N216 L85 | 1993-2015 28 42
(~ 60 km) | (23 years)

Bett et al (2017)
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correlations for summer

Il
Precipitation

Seasonal forecasting ski

Relative humidity

Irradiance

Wind speed

Temperature
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Seasonal forecast: summary table skill for Summer

Country Met Office ECMWF Météo-France
d m H

E\(E e Z:L a:ia WS |TA |RH | TP [ GHI|| WS |TA | RH | TP | GHI|[ WS [TA | RH | TP | GHI JJ Sk'":

AT Austria . . e o fu

GE | Belghum Where a skill score is significantly

L | peresovin greater than zero, it is marked with a
ulgaria

R | coati C (correlation), B (Brier skill score)

OK | Denmar or R (ROC skill score).
stonia
stonia )

fl | Finlan Colours: 1 score, 2 scores, -

DE Germany

GR Greece

HU Hungary

IE Ireland

| ey Skill is diverse across models,

7| Lithuania variables and seasons.
uxembourg

MK Macedonia

ME Montenegro

NL | Netherlands Having more significant skill scores can
orway

e add confidence, but the behaviour of

RO | Romania the models should be examined in

SK Slovaki \

Sk | Slovakda detail for each use case.

ES Spain

SE Sweden

CH Switzerland

k| Unice Bett et al (2017)
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Climate Projection time series — Temperature

Climate Projection - France | Summer (JJA/Jun-Aug)

. WEMC

World Energy &
Meteorology Council
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The Added Value of Seasonal Climate
Forecasting for Integrated Risk Management

,g 3 @%&%ﬂ}ﬁu ' .
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You Mongy !

How can seasonal climate forecasts
help your business?

Grant Agreemen t
n. 776868



)The How
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The How — Experiments

!

Nine cases for Europe and S. [ @789
America will be investigated.
These represent recent
seasons with anomalous —
climate conditions leading to atenner

problematic and quantifiable =
impacts for the energy and/or

water industry. They willbe [ @ 3"

Case study 1
enel

eurac
research

Case study 2
enel alperia

eurac
m research

Case study 3

CNeY

AWS TRUEPOWER C E LS I A

co-designed by industrial and | e\ @ags chivor ; (
research partners cnel () TEA

Case study 4

University of East Anglie

UL\ ENEN P9

Univeruty of Cast Angla.
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Advancing the Seasonal Climate

Forecast Science
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The ‘power’ of
the multi-model

w
(&)

Latitude
(@)

Max [Grand MME]

w
(&)

o)
S

©
o

Max [Grand MME] minus
Max [ENSEMBLES or
CliPAS/APCC] JJA

(o)}
o

dBSS (%)
(0, 5%]
(5%, 10%]

w
o
]

(10%, 20%]
L (20%, 30%]

B >30%

Latitude
o

Alessandri et al., 2017

w
o
]

604

(E\ cro ENn B

University of East Anglia

0 30
Lonaitude



Advancing the Seasonal Climate

Forecast Science

. v e
Beyond the simple L iy S0,
. . s% 1
long term statistics i
281t
3

I
w N
Y

lllllllllllllllllllllll

1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016
Date

Standardised forecasts of solar
PV capacity factor for DJF, using
Met Office (top, Lithuania) and
Météo-France (bottom, Ireland)
SF systems.

llllllllllllllllllllll

R Z

- N
o 0o
LI B

Ireland, r =0.43 (001,072)

B8 MeteoFrance Syss
e Solar PV CF

Solar PV capacity factor
(standardised)
b oo
0o ;m

81 ¢
o n o
L7~ % -R--:R

llllllllllllllllllll

Bett et al (2017) 91904 1996 1998 2000 2002 2082192006 2008 2010 2012 2014

Grant Agreement



Assessing the Value of

Seasonal Climate Forecasts

Group A “control”

Group B “test”

S| ' Climatological
Decision Theory (and Trees), Avoided Costs, [ CAatsogied ] Sutoliged
Cost-benefit analyses information

tailored climate
model forecasts

Crop status  Climate information Crop prices Crop value @ | |

Favourable Hedge risk < €2
' ) . .
- in forecast <| €10 Wl RM J“\f‘\NFlRM

Food not sufficient, 30%
use climate prediction

Buy now
-€7.6 -
/ - < et @
Buy later: no confidence
Unfavourable in forecast
\ Food sufficient, conditions <] -€30 Decision A Decision B
no action <] (margin, risk-reward (margin, risk-reward
i ratio, ...) ratio, ...)
Harrison et al., 2007

| ISR, N

Assessment of
seasonal climate

forecast value-add




Case Study — Electricity Grid

Use of seasonal forecasts by the UK National Grid Operator

The objective is to illustrate

DS the benefits of using

Winter weather and energy system

balancing seasonal forecast
information to better predict
the UK winter mean
electricity demand and wind
power

Met Office

Case study 8

Winter weather and energy system
balancing

Focus: The use of seasonal forecasts by the UK National
Grid Operator

Boosting decision making

+ The main objective of this case study is to illustrate the benefits of using seasonal forecast information to
better predict the UK winter mean electricity demand and wind power.

The seasonal forecasting context

circulation forecast information for the United Kingdom (UK) National Grid operator.

+ The climate forecasts will be translated into energy information, to give a forecast of winter UK energy
demand and wind power.

Sectoral challenges and opportunities

+ The grid network has a central role to play in the future energy mix. In a fast-changing energy landscape,
National Grid is working to meet ambitious low carbon energy targets, connect new sources of energy to
the people who use them, and find innovative ways to enable the decarbonisation of heat and transport.

+ Ahead of each winter, the UK grid operator must estimate the demand over the coming winter, with a
particular focus on peak electricity demand. This is to ensure there is sufficient electricity supply available
to meet this demand.

+ By identifying potential risks o the system ahead of the winter, we will explore whether it is possible to
reduce balancing costs over the winter period.




Case Study — Water

Use of seasonal forecasts for water management to identify
periods of stress to the supply-demand balance

By targeting periods of
Water management to identify o stress to the UK Supply-
Supply-demand balance | Sl v i demand balance, we will
e assess the role of seasonal
forecasts in the operational
management of the water
system and in the
experience of the consumer
through supply restrictions

Case Study 9

Met Office

Grant Agreement
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To download it (it's free!), please visit:
https://link.springer.com/book/10.1007%2F978-3-319-68418-5 or
http://www.wemcouncil.org/wp/resources/



https://link.springer.com/book/10.1007/978-3-319-68418-5
http://www.wemcouncil.org/wp/resources/

M Wemc Upcoming Events

= World Energy &
& Meteorology Council

Seasonal Climate Forecasts:
Latest-Advances in their
Skill and VValue Assessment

Milan - Italy 17:01.2019

“‘M"
24-27 June 2019
enhagen, Denmark

WORKSHOP http llvwvw wemcouncil.org/wpl/icem2019/

STAKEHOLDER
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Join climate researchers and experts
from the energy and water industries,

to explore the ways seasonal climate
forecast models can be assessed and —
combined to increase their value.
Collaborate with colleagues and help RANEND .
influence the next stage of our research. P i
WEMC
5.' w d gy& »
eurac
. research

] ]
The SECLI-FIRM project has received funding from the European al erla [ ]
Union’s Horizon 2020 Research and Innovation Program under p ™ WWW. s e c I - I rm ™ e u eve n s

Grant Agreement 776868.



http://www.wemcouncil.org/wp/icem2019/
http://www.secli-firm.eu/events

N WEMC \Would'like to learn more?

= World Energy &
€ Meteorology Council

For C3S ECEM, please visit:
http://ecem.wemcouncil.org

For SECLI-FIRM, please visit:
http://www.secli-firm.eu/

See also ‘what’s SECLI-FIRM’ vid&8&:
https://www.youtube.com/watch?v= uYW _TptJ

JoO

www.wemcounc il.org
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