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Energy transition

► Renewables substitute 
coal & nuclear

► Highly variable      
resource
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Atmospheric circulation impacts 
Energy production & demand

Temperature

Wind speed

Precipitation and snow melt

Cloudiness and humidity



...but the weather is going crazy???

Oslo, December 2019 ---->

<---- Girona, January 2020
Gloria storm, ~400mm in 4 days



Hottest January ever in Europe



Anomaly (%)

Rainiest January ever in Catalunya



January 2020: strong NAO+ pattern



Climate Stripes for Germany

Evident trend   ------------------------->
Climate change

Substantial variations from one year to the next one
Interannual variability

Climate stripes from Ed. Hawkins



Can we anticipate unseasonal weather 
months ahead?
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Earth System predictability
► How can we predict conditions for the coming season if we cannot predict the weather next week?  

Slow components of the Earth System force the atmosphere.

SNOW COVER

ATMOSPHERE

OCEAN  CIRCULATION

SEA ICE EXTENT

SOIL MOISTURE



► Low arctic sea ice
► Solar radiation is not reflected
► Ocean temperature rises
► Atmospheric circulation 

changes
► Energy demand & generation 

is affected

Climate forcings

Arctic Sea ice extent from NSIDC

This is happening now,
not in 50 or 100 years!!!



Decision Support Tool (DST)

s2s4e-dst.bsc.es

http://s2s4e-dst.bsc.es


January 2020 forecasts



s2s4e-dst.bsc.es

http://s2s4e-dst.bsc.es


s2s4e-dst.bsc.es

http://s2s4e-dst.bsc.es


Energy indicators

Temperature and energy demand anomalies 
(January 2020)

France:     +3ºC  ---->   -6GW

Sweden:   +5ºC  ---->   -2GW 

Source: S2S4E demand model, Hannah Bloomfield, UREAD

Converting forecasts of atmospheric 
variables into forecasts of energy 
variables: 

► Solar and wind capacity factors
► Energy demand at country level
► River basin streamflows



Ciara storm Feb 2020



s2s4e-dst.bsc.esOne week ahead

http://s2s4e-dst.bsc.es


s2s4e-dst.bsc.esTwo weeks ahead

http://s2s4e-dst.bsc.es


s2s4e-dst.bsc.esThree weeks ahead

http://s2s4e-dst.bsc.es


Winter is over?



Who would you ask?

Punxsutawney Phil

or  

S2S4E DST

s2s4e-dst.bsc.es

http://s2s4e-dst.bsc.es




Wind speed forecasts

System: ECMWF monthly 
prediction system
Reanalysis: ERA-Interim
Bias adjustment: calibration
Hindcast: 1996-2015
Area: 5W-12E/47N-54N



Lead times



Wind drought in UK


