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Weather forecast  is a familiar concept …



… and climate change too, but what 
about climate variability?

Link: https://youtu.be/PhbdyNnUliM



Context and motivation
 Energy sector routinely uses weather forecast, especially between day-ahead

and one week. Beyond this time horizon, climatological data are used.



Applications
Weather forecast Climate predictions

Sub-seasonal Seasonal Decadal

Climate projections or 
multidecadal

1-15 days 10 d-1 month 1-6  months 1-10 years 20-100 years

Pre-construction decisions
Power plant developers: Site selection. Future 

risks assessment.
Investors: Evaluate return on investments

Policy-makers: Asses changes to energy mix
River-basin managers: understand changes to 

better manage the river flow

Post-construction decisions
Energy producers: Resource 

management strategies
Energy traders: Resource effects on 

markets
Plant operators: Planning for 

maintenance works, especially offshore 
wind O&M

Plant investors: anticipate cash flow, 
optimize return on investments

Post-construction decisions
Energy producers:

commit energy sales for next day
Grid operators: Market prices and 

grid balance
Energy traders: Anticipate energy 

prices
Plant operators: planning for 
cleaning and maintenance

S2S4E project

Applications for demand

Long-term planning
Grid operators: 

Anticipate addition of more capacity. Adaptation 
of transmission lines

Policy-makers:
Plan addition of more capacity. 
Understand changes to energy mix

Mid-term planning
Grid operators:

Anticipate hotter/colder seasons 
Schedule power plants to reinforce 

supply.
Energy traders: 

Anticipate energy prices.

Daily operation decisions
Grid operators:

Anticipate hot/cold days.
Schedule power plants to 

reinforce supply.
Energy traders: Anticipate 

energy prices.

Applications for wind/solar/hydro generation Time



S2S4E challenges



Predictability
 How can we predict climate for the coming season if we cannot predict the

weather next week? Slow components (sea surface temperature, soil

moisture, etc.) force the atmosphere.
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Skill

“A prediction has no value without an estimate 

of forecasting skill based on past performance”

Forecast available in the S2S4E DST for 14-20 Dec 2020, 

issued three weeks before, for wind



Main achievements



Interdisciplinary team working together

 User: How much

energy will I

produce next

month?

 Scientist: Skill
assessment, bias
adjustment,
probabilistic
information, etc.



Project results

 Publications

 Project deliverables

 Cases studies

 Forecast outlooks

 Temperature extremes outlooks

 Webinars



Why energy? Why another “tool”? 

 Main contributor to GHG

emissions

 Advanced users, in many

cases with experience in

meteorology, crucial for a

climate services project

 Replicability

“A failure to adapt to a changing

technological environment (…)higher

temperatures over the last two

summers in the United Kingdom

meant that people on lower incomes

opted to stay at home.”

 Operational service: key to get

user involvement and foster

climate services.

 Way to learn not only for

users, but also for scientists.



Why another “tool”?

Forecast available in the S2S4E DST for 30 July - 5 August 2018, 

issued three weeks before, for wind

s2s4e.eu/dst



Why another “tool”?

Forecast available in the S2S4E DST for 30 July - 5 August 2018, 

issued three weeks before, for wind

s2s4e.eu/dst



Current forecasts

Forecast available in the S2S4E DST for December 2020, 

issued in November, for temperature

s2s4e.eu/dst



Current forecasts

Forecast available in the S2S4E DST for January 2021, 

issued in November, for temperature

s2s4e.eu/dst



Current forecasts

Forecast available in the S2S4E DST for February 2021, 

issued in November, for inflow anomaly

s2s4e.eu/dst



Current forecasts

Forecast available in the S2S4E DST for February 2021, 

issued in November, for wind capacity factor

s2s4e.eu/dst



Current forecasts

Forecast available in the S2S4E DST for February 2021, 

issued in November, for precipitation

s2s4e.eu/dst



Current forecasts

Forecast available in the S2S4E DST for February 2021, 

issued in November, for precipitation

s2s4e.eu/dst



Thank you
Contact: albert.soret@bsc.es
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