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« Background of C3S European Climatic Energy 
Mixes (ECEM)

« The pillars of C3S ECEM: Climate and Energy 
Variables

« Stakeholder engagement

« The C3S ECEM Demonstrator
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Increasing share of power supply 
from variable renewable energy 
(RE) sources. Demand variability 

is also increasing. 
The transformation is taking place 

against a variable and 
changing climate.
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Integration of energy & climate information for 
energy mixes assessment

« Is climate important for energy operations and planning?

« What can climate R&D learn from interaction with energy sector and 
make output more easily adopted by the industry/policy makers?

European Climatic Energy Mixes (ECEM) is developing 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.
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C3S ECEM in brief
• Budget: €1.6 m
• Length: 27 mth (from Nov 2015) 
• Six partners: UEA (lead) EDF,

U Reading, Met Office, ARMINES
and ENEA

Target: proof-of-concept or demonstrator
Stakeholder engagement central to ECEM

• Five stakeholder workshops, one every 6 months
• A tailored engagement plan



« Energy Mix assessment for:
« Present day
« Seasonal Forecasts
« Climate Projections

Monthly forecasts for hydro power in FranceEuropean	Climatic	
Energy	Mixes	(ECEM)
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Multi-faceted Stakeholder Engagement

« Workshops
« Advisory Committee
« (Survey)
« Presentation at events
« Fact sheets (Variable, Case

Studies, Key Messages) 
« Webinars
« Web site
« Twitter



Stakeholder Engagement: Workshops
 

  

 

  

European Climatic 
Energy Mixes (ECEM)  

 
Workshop to showcase 
the Copernicus Climate 
Change Service (C3S) 
Energy Demonstrator 

 
 

 
 

Villa Romanazzi Carducci 
Bari, Italy 

 
 

30 June 2017 

Bringing together climate and energy scientists, industry 
practitioners and policy makers to showcase the recent 
developments of the C3S Energy Demonstrator designed 
to assess how well energy supply will meet demand in 

Europe, focusing on the role of climate 
 



Stakeholder Engagement: Workshops



Climate variables

« Assessing ERA-Interim quality by comparison to gridded observed 
data (over land areas) for various variables

« Emphasis here on Climate Variables of greatest relevance to 
Renewable Energy (radiation/sunshine and wind), but others 
(e.g. temperature, RH influence Demand, precipitation influences 
HEP) are also relevant

« ERA-Interim despite possibly being the best Reanalysis is not 
perfect. We can assess how good it is (when and where) by 
comparisons with gridded observational datasets. Improving on it 
is termed bias adjustment



ECEM Domain and ERA Interim
« ERA-Interim regridded from its 

~0.7° by 0.7° grid to a 
latitude/longitude grid at 0.5°
by 0.5° spacing 

« ERA-Interim available every 6-
hours. Some variables are from 
the analysis, some from the 
forecasts

« Many gridded climate datasets 
available for assessment on the 
0.5° by 0.5° grid

« Gridded climate datasets 
produced by interpolation of 
station observations accounting 
for elevation

ECEM will also average variables across 33 
countries and 96 clusters within Europe from the 
E-Highway 2050 project



Ensuring Climate variables are fit-for-purpose
Fit of 10 m observations to Weibull distribution

Low number (blue) good fit; high number (red) poor fit
Jones et al (2017)



Seasonal forecast information will be part of the 
ECEM Demonstrator

What seasonal statistics can be provided 
to the energy sector,
to help with energy system balancing?

How skillful do seasonal 
forecasts need to be,
to help in decision-making?

Skill is varies across countries, 
variables, seasons or models.
à Seasonal forecasts must be 
used carefully and selectively.Main points:

1. How skilful are current models in 
predicting relevant climate variables in 
European countries?

2. Where there is skill, can it be translated 
into skilful forecasts of energy indicators 
(supply/demand)

3. Demonstrate the use of seasonal 
forecast information through Case 
Studies and in the Demonstrator.



Ensuring we use the most accurate Energy data

The Energy data challenge:
« There is no single reference database for energy
« Many data sources, inconsistencies between them, incompleteness, access rights (minimal 

open/free access data) …

è Need strong support to collect & organise the huge amount of energy data required for a useful service
è ECEM is demonstrating that good data allows a good service!



Demand modelling – Historical (2)
Training Assessment

RMSE 36761 MWh 40194 MWh
MAPE 2.1% 2.2%

France



The purpose of the ECEM demonstrator is to enable the energy 
industry and policymakers to assess how well different energy 
supply mixes in Europe will meet demand, 
over different time horizons (from seasonal
to long-term decadal planning), focusing on
the role climate has on the mixes. 

ECEM Demonstrator



An online interactive tool to test energy mixes



An online interactive tool to test energy mixes



An online interactive tool to test energy mixes



General Documentation and Key Messages
 

 

 

Warming trends are evident in time-series plots of 
historic air temperature data (°C) for 1979-2016 
including those for the seven countries shown here 
(Sweden, UK, France, Italy, Spain, Germany and 
Romania). The plot below shows the trends for 
summer (June, July and August). 
 
 
 

 

 

 

 

 

 

For more information visit 
www.ecem.climate.copernicus.eu  

or contact the ECEM team at 
support@ecem.climate.copernicus.eu 

Date of publication: 25 June 2017 
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KEY MESSAGES 

ECEM KM 01 
 

A warming Europe 
 

 
 
 
 

A series of Key Messages for 
the European energy sector 
based on the analysis of data 
in the ECEM Demonstrator. 

 

 

 

 

 

 

 

 

 

 
Key messages: A warming Europe 
¾ Temperatures have risen consistently across 

Europe over the last ~40 years 
¾ In countries such as Germany the warming has 

been strongest in winter whereas in Spain, for 
example, it is strongest in summer 

¾ At the same time, variability from year-to-year and 
day-to-day persists, and cold events have 
continued to occur in recent years 

¾ Temperature is a major driver of the ECEM models 
for energy demand and of solar and hydro supply 
thus these trends and patterns of variability will 
impact estimates of these energy variables 

How do we know Europe is warming? 



Variable and Event Case Study Fact Sheets
 

 

 

For more information visit   
http://ecem.climate.copernicus.eu 
Date of publication: 12 June 2017 
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VARIABLE  
FACT SHEET 
ECEM VFS E01 

 
Energy demand 

 

 

 

A series of fact sheets which 
provide metadata for the 
climate and energy variables 
produced by ECEM 
 

 

 

 

 

1 General 

1.1 Description  
1.2 Units  
1.3 Links 
1.4 Data format  
1.5 Keywords  
1.6 Contact  
 

2 Dataset coverage  
 

2.1 Geographic area  
2.2 Temporal resolution  
2.3 Time period  
2.4 Spatial resolution  
 

3 Usage  
 

3.1 License conditions  
3.2 Citation(s)  
 

4 Lineage statement  
 

4.1 Original data source  
4.2 Tools used in production of indicators  
 

5 Data quality  
 

 

 

 

 

 

For more information visit 
www.ecem.climate.copernicus.eu  

or contact the ECEM team at 
support@ecem.climate.copernicus.eu 

Date of publication: 30 June 2017 

 

EUROPEAN CLIMATIC 
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EVENT CASE STUDY 

ECEM CS 001 
 

Winter 2009-2010 
 
 

 
 
A series of case studies 
based on extreme events 
which illustrate how the 
ECEM Demonstrator can be 
used by the energy sector to 
enhance understanding and 
support decision making. 

 

 

 

 

 

 

 

 
 

 
Boosting Decision Making  

1 Winter 2010 saw amongst the coldest seasonal 
temperatures and highest power demand in recent 
history across much of northern Europe, which can 
be seen in the ECEM demonstrator 
 
2 The impact of a winter like 2010 would be 
greater today, given the increase of renewables in 
the energy mix. The ECEM reanalysis shows the UK 
would have seen a significant drop in wind power 
capacity factor if 2010 conditions occurred today 
 

Scientific/Technical Advances 
1 ECEM has brought together credible data from 
the climate and energy communities, processed in 
a consistent way over a range of time scales  
 
2 The demonstrator tool has been valuable for 
gaining 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 and climate variables 
 

Key Lessons  
1 The ECEM reanalysis dataset provides the ability 
to: 

x Investigate an event or type of event in the 
context of recent history 

x Ask ‘what if’ questions based on todays 
energy mix and the climate drivers 

 
2 The demonstrator tool could be useful for 
anticipating future risks through: 

x Seasonal forecasts 
x Climate projections 

 
 

 
 



Focus on exploring and exploiting the demonstrator
« Exploring the demonstrator (11.00–13.00)

§ Energy data
§ Demonstrator walk through
§ Testing the demonstrator
§ Case studies 
§ Plan your own test case 

« What can the demonstrator do for you? (14.00–16.00)
§ Build your own tailored data assessment 
§ Showcase your demonstrator results

« Looking towards operational roll out of the demonstrator



Summary

Integration of energy & climate information for 
energy mixes assessment

« Is climate important for energy planning?

« What can climate R&D learn from interaction with 
energy sector and make output more easily adopted 
by the industry/policy makers?

More info at: http://ecem.climate.copernicus.eu/
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