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Outline

▪ The Impetus: 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.wemcouncil.org



The World Energy & Meteorology 
Council (WEMC)

Sustainable 
energy
For a low carbon 

economy

Resilience
Of energy 

infrastructures

Efficienc
y
Of energy 

systems

Under ever changing weather and climate

WEMC primary goal is to enable 
improved:

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



Our Activities

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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The Impetus



Energy and meteorology go hand 
in hand

www.wemcouncil.org
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Energy Decisions & 
Meteorological Forecasts 

www.wemcouncil.org
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Strong growth in renewables

www.wemcouncil.org

REN21 (2018)



Impressive growth in Wind and Solar

www.wemcouncil.org

REN21 (2018)



Solar Radiation Inter-annual 
Variability

www.wemcouncil.org Davy and Troccoli (2012)

Percentage difference in monthly solar radiation in El Niño relative to La 
Niña

Winter (JJAS) Summer (DJFM)



Global changes in streamflow 
projections

www.wemcouncil.org

Change in streamflow for RCP8.5, 2040–2069 (2050s) 
vs1971–2000 

Reductions in usable capacity for 61–74% of the hydropower 
plants

van Vliet et al. (2016)



Global changes in water 
temperature projections

www.wemcouncil.org

Change in water temperature for RCP8.5, 2040–2069 (2050s) vs 
1971–2000 

Reductions in usable capacity for 81–86% of the thermoelectric power 
plants van Vliet et al. (2016)
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The 
Appetiser



Monthly forecasts for hydro power in FranceEuropean Climatic 
Energy Mixes (ECEM)

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.



Monthly forecasts for hydro power in FranceEuropean Climatic 
Energy Mixes (ECEM)
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Stakeholder Engagement: Workshops



An online interactive tool to test energy mixes

http://ecem.wemcouncil.org

https://www.youtube.com/
watch?v=U-w5_sTHqG4

http://ecem.wemcouncil.org/
https://www.youtube.com/watch?v=U-w5_sTHqG4


Seasonal Forecasting systems used in C3S ECEM

Bett et al (2017)



Seasonal forecasting skill: correlations for summer

Bett et al (2017)



Seasonal forecast: summary table skill for Summer

Copernicus Climate Change Service

Table 3: Summary table for skill of JJA forecasts from each model, for predicting cERAI data. Entries are high-
lighted if one , two or three of the skill scores (correlation [C], Brier [B] and ROC [R]) are significantly greater
than zero. The variables shown are 10mwind speed (WS), 2m air temperature (TA), 2m relative humidity (RH),
total precipitation (TP), and global horizontal irradiance (GHI). Countries are sorted by name.

Country Met Office ECMWF Météo-France
Code Name WS TA RH TP GHI WS TA RH TP GHI WS TA RH TP GHI
AL Albania - - - - - - - - - - - - - - - - - - C- - - - - - - - - - - - - - - - - - - - - - - - - -
AT Austria - - - - - - - - - - - - - - - - - - - -R - - - - - - - - - - - - C- - - - - - - - - - -
BE Belgium - - - - - - - - - - - - - - - - - - - - - - - - C- - - - - - - - - - - - - - - - - - - -
BA Bosnia-

Herzegovina
- - - C- - - - - - - - - - - - - - C- - - - - - - - - - - - - - - - - - - - - - - - - -

BG Bulgaria - - - C- - - - - - - - - - - - - - C-R C-R - - - - - - - - - C-R - - - - - - - - -
HR Croatia - - - C- - C- - - - - - - - - - - C-R - - - - - - - - - - - - - - - - - - - - - - - -
CZ Czechia - - - - - - - - - - -R - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
DK Denmark C-R - - - C-R - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
EE Estonia - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
FI Finland - - - - - - - - - - - - - - - - - - C- - - - - - - - - - - - - - - - - - - - - - - - - -
FR France - - - - - - - - - - - - - - - - - - C-R - - - - - - - - - - - - - - - - - - - - - - - -
DE Germany - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
GR Greece - - - C- - - - - - - - - - - - - - C-R - - - - - - - - - - - - - - - - - - - - - - - -
HU Hungary - - - C- - C- - - - - - - - - - - C-R CBR - - - - - - - - - C- - - - - - - - - - -
IE Ireland - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
IT Italy - - - - - - - - - - - - - - - - - - C-R - - - - - - - - - - - - - - - - - - - - - - - -
LV Latvia - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
LT Lithuania - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
LU Luxembourg - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
MK Macedonia - - - - - - - - - - - - - - - - - - C- - - - - - - - - - - - - - - - - - - - - - - - - -
ME Montenegro - - - C- - - - - - - - - - - - - - C- - - - - - - - - - - - - - C- - - - - - - - - - -
NL Netherlands - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
NO Norway - - - - - - - - - - - - - - - - - - - -R - - - - - - - - - - - - - - - - - - - - - - - -
PL Poland - - - - - - - - - - - - - - - - -R - - - - - - - - - - - - - - - - - - - - - - - - - - -
PT Portugal - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
RO Romania - - - CBR C- - - - - - - - - - - CBR C-R - - - - - - - - - C-R - - - - - - - - -
RS Serbia - - - C- - - - - - - - - - - - - - C- - - - - - - - - - - - - - - - - - - - - - - - - -
SK Slovakia - - - C- - - - - - - - - - - - - - - -R C-R - - - - - - - - - C- - - - - - - - - - -
SI Slovenia - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
ES Spain - - - - - - - - - C- - - - - - - - CBR C-R - - - - - - - - - - - - - - - - - - - - -
SE Sweden - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
CH Switzerland - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
UK United

Kingdom
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

C3S_441_Lot2_ECEM_2017SC2 – Seasonal forecast skill assessment of ECVs Page 29 of 57
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Bett et al (2017)



Climate Projection time series – Temperature
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Towards the Full 
Monty



The SECLI-FIRM project has received funding from European Union’s Horizon 2020 
Research and Innovation Program under Grant Agreement 776868.Grant Agreement

n. 776868

The Added Value of Seasonal Climate Forecasting 
for Integrated Risk Management

How can seasonal climate forecasts 
help your business?

The SECLI-FIRM project has received funding from European Union’s Horizon 2020 
Research and Innovation Program under Grant Agreement 776868.Grant Agreement

n. 776868
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The Added Value of Seasonal Climate Forecasting 
for Integrated Risk Management

Nine cases for Europe and S. 
America will be investigated. 

These represent recent 
seasons with anomalous 

climate conditions leading to 
problematic and quantifiable 
impacts for the energy and/or 
water industry. They will be 

co-designed by industrial and 
research partners

The How – Experiments



The SECLI-FIRM project has received funding from European Union’s Horizon 2020 
Research and Innovation Program under Grant Agreement 776868.Grant Agreement

n. 776868

The Added Value of Seasonal Climate Forecasting 
for Integrated Risk Management

Advancing the Seasonal Climate 
Forecast Science

Max [Grand MME]

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

Alessandri et al., 2017

The ‘power’ of 
the multi-model 



The SECLI-FIRM project has received funding from European Union’s Horizon 2020 
Research and Innovation Program under Grant Agreement 776868.Grant Agreement
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The Added Value of Seasonal Climate Forecasting 
for Integrated Risk Management

Advancing the Seasonal Climate 
Forecast Science

Bett et al (2017)

Beyond the simple 
long term statistics 

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



The SECLI-FIRM project has received funding from European Union’s Horizon 2020 

Research and Innovation Program under Grant Agreement 776868.
Grant Agreement

n. 776868

The Added Value of Seasonal Climate Forecasting 
for Integrated Risk Management

Decision Theory (and Trees), Avoided Costs, 

Cost-benefit analyses

Assessing the Value of 
Seasonal Climate Forecasts

Harrison et al., 2007
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The Added Value of Seasonal Climate Forecasting 
for Integrated Risk ManagementCase Study – Electricity Grid

Use of seasonal forecasts by the UK National Grid Operator 

The objective is to illustrate 
the benefits of using 
seasonal forecast 

information to better predict 
the UK winter mean 

electricity demand and wind 
power 

Winter weather and energy system 
balancing

Case study 8

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
•  This case study focuses on demonstrating the impact of using seasonal temperature, wind and atmospheric 

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 to the system ahead of the winter, we will explore whether it is possible to 
reduce balancing costs over the winter period.

Winter weather and energy system 
balancing

Case study 8
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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 
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to meet this demand. 

•  By identifying potential risks to the system ahead of the winter, we will explore whether it is possible to 
reduce balancing costs over the winter period.
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The Added Value of Seasonal Climate Forecasting 
for Integrated Risk ManagementCase Study – Water
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Case Study 9 
Water management to identify 
periods of stress to the 
supply-demand balance 

DRAFT DOCUMENT – v0 

Executive Summary: Use of seasonal 
forecasts for water management to identify 
periods of stress to the supply-demand 
balance. 
Boosting Decision Making 
The water industry case studies will explore the application of seasonal forecasting to identify 
periods of stress to the UK supply-demand balance.  These seasonal signatures may highlight 
chronic or acute periods of stress many weeks out, which will affect the operational 
management of the water system and experience of the consumer through supply restrictions. 

The seasonal forecasting context  

The ability to identify periods of chronic stress (prolonged excessively high demand) including 
conditions indicative of a drought or extreme prolonged peaks in demand due to long periods 
of below average temperatures or dry and hot summers will be explored. If such conditions 
were predictable at seasonal resolution, it would help flag high demand and support 
preparedness in terms of capacity and demand management. The ability to identify acute 
stress (highly variable demand) including heat waves or extremely cold winter conditions will 
also be explored. If such conditions were predictable at seasonal resolution, it would help flag 
high variability in demand and support preparedness in terms of resilience. 

 

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

By targeting periods of 
stress to the UK supply-
demand balance, we will 

assess the role of seasonal 
forecasts in the operational 
management of the water 

system and in the  
experience of the consumer 
through supply restrictions
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Edited by
Alberto Troccoli

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/


Upcoming Events

6th International Conference 
Energy & Meteorology

http://www.wemcouncil.org/wp/icem2019/

24-27 June 2019 
Copenhagen, Denmark

http://www.secli-firm.eu/events

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


Would like to learn more?

www.wemcouncil.org

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’ video: 
https://www.youtube.com/watch?v=uYW_TptJ
Jo0

http://ecem.wemcouncil.org/
http://www.secli-firm.eu/
https://www.youtube.com/watch?v=uYW_TptJJo0
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