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Energy. Context and motivation

Annual variability (percentage deviation from the average) of onshore wind resources in the 26 climate years

for the considered regions. Source: JRC, 2020



Applications
Weather forecast Climate predictions

Sub-seasonal Seasonal Decadal

Climate projections or 
multidecadal

1-15 days 15 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

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



Case study 6
US wind drought - JFM 2015 
Seasonal forecast



Wind anomaly Q1 2015



Widespread and extended in time



Fcsts available 3 to 1 months ahead

Start Date

Oct Nov Dec

RPSS 0.35 0.39 0.35

BS P10 ҍлΦлтҍлΦнтҍлΦмс

BS P90 0.1 0.04 0.07

CRPSS 0.14 0.11 0.14

EnsCorr 0.55 0.54 0.51

System: ECMWF SEAS5
Reanalysis: ERA-Interim
Bias adjustment: calibration
Hindcast: 1993-2015

Associated Skill Scores



Event impacts 

ñWenever anticipated a drop-off in

the wind resource as we have

witnessed over the past six monthsò
David Crane, RNG, September 2015.

ñUSclean energy suffers

from lack of windò
Financial Times, September 2015.

ñElNiño blowing down

wind projections in USò
Fierce Energy, July 2015.

ñElNiño Buffers U.S. Wind

Power Dreamsò
Wall Street Daily, September 2015.



NIÑO3.4 teleconnection

Impact maps between NIÑO3.4 teleconnection index 10m wind 

speed from ERA-Interim reanalysis. 
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System: EC-EARTH

Lledóet al., 2018: Investigatingthe effectsof Pacificseasurfacetemperatureson the wind drought of
2015overthe UnitedStates.



Case study 3
Heat wave and wind drought 
in Spain - Sep 2016
Subseasonal forecasts



Heat wave and wind drought in Spain. 
Sep 2016

Surface wind and temperature anomalies for the week 30/08/2016-
5/09/2016. ERA-Interim with respect to climatology (1981-2017)

A heat wave and wind drought
over Iberian Peninsulacreated a
combination of:

large increase in electricity
demand
lower than usual wind power
generation



Wind speed forecasts

fairRPSS: -0.01             -0.02             0.02 0.09

System: ECMWF monthly 
prediction system
Reanalysis: ERA-Interim
Bias adjusted ςcalibrated
Hindcast: 1996-2015
Lat= 40.5 N/Lon = 358.5 E



Temperature forecasts:

fairRPSS:        0.05               0.05              0.03              0.42

System: ECMWF monthly 
prediction system
Reanalysis: ERA-Interim
Bias adjusted ςcalibrated
Hindcast: 1996-2015
Lat= 40.5 N/Lon = 358.5 E



Decadal predictions



Decadal predictions

Between seasonalpredictions and climate projections
Both initial value and boundary condition problems
Different sourcesof predictability



Decadal predictions



Decadal predictions



Assessing seamless seasonal to 
decadal predictions



Method 1: ensemble member sub-selection methodology 

using global SST pattern correlation



Method 1: ensemble member sub-selection methodology 

using global SST pattern correlation



Method 1: ensemble member sub-selection methodology 

using global SST pattern correlation



Method 2: ensemble member subselectionmethodology 

based on RMSE at each grid cell



Codevelopment of a decission 
support tool



S2S4E DST

https://s2s4e.eu/dst


