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C o n t e x t  a n d  m o t i v a t i o n

Renewableenergy:
a) essentialto reduceGHGemissions
b) largelyimpactedby climatevariations

Understand climate variability.
Anticipatechanges.
Build resilience.

A future with higher penetration 
of renewables
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C L I M 4 E N E R G Y  ( S I S  e n e r g y )

Weather forecast Climate predictions

Sub-seasonal Seasonal Decadal

Climate projectionsor 
multidecadal

1-15 days 10 d-1 month 1  monthς2 years 2-30 years 20-100 years

Time

Å wind/solar/hydro generation
Å transmission 
Å demand
Å offshore assets
Å bioenergy
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2 0 1 5  U S  w i n d  d r o u g h t

Q1 2015
ά²Ŝnever anticipateda drop-off in the
wind resourceaswe havewitnessedover
the pastsixƳƻƴǘƘǎέ
DavidCrane,RNG,September2015.

ά¦{clean energy suffers from lack of
ǿƛƴŘέ
FinancialTimes,September2015.

ά9ƭNiño blowing down wind projections
in¦{έ
FierceEnergy,July2015.

ά9ƭNiño Buffers U.S. Wind Power
5ǊŜŀƳǎέ
Wall StreetDaily,September2015.
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P o t e n t i a l  a p p l i c a t i o n s

O&M planning

Energy trading

Balance supply
and demand

Cash flow anticipation
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I m p a c t  o f  N A O
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S e a s o n a l  f o r e c a s t s  o f  w i n d  s p e e d

Will the coming season be: 
Å less windy than normal?
Å normal?
Å more windy than normal?

QUESTION ANSWER

Å Bias adjust/calibrate model output
Å Average whole season
Å Distribute the ensemble members into 3 

categories
Å Compute probabilities
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P r e s e n t i n g  p r o b a b i l i s t i c  i n f o r m a t i o n

Wind speed forecast       
for DJF 2015/16

(ECMWF System4)

Displaying: 
Å category with more 

probability to occur 
Å its probability
Å negative skill masked
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H i n d c a s t

Retrospective forecasts for JJA at Site1 (2000-2015)

CRPSS   = - 0.01

RPSS    =  0.08

EnsCorr =  0.44
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S k i l l  A s s e s s m e n t

Season: DJF 

Hindcast: 1981-2013

Source: ECMWF S4

Obs: ERA-Interim

Bias adj.: Calibration

Metric: RPSS 

ά! prediction has no value without an estimate of 
forecasting skill based on past ǇŜǊŦƻǊƳŀƴŎŜέ

Ranked Probability Skill Score
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R E S I L I E N C E  p r o t o t y p e

http://www.bsc.es/ess/resilience/
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D J F  2 0 1 7 / 1 8  f o r e c a s t
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S t a y  t u n e d :  S 2 S 4 E

Qualitative estimate of forecast skill based on forecast range from short-range weather 
forecasts to long-range seasonal predictions, including potential sources of predictability. 
Relative skill is based on differing forecast averaging periods. (Source: White et al., 2017 )
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C L I M 4 E N E R G Y  P r o t o t y p e
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I m p a c t  o f  E N S O
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R P S S  b y  s e a s o n



Climate
Change

D J F  2 0 1 7 / 1 8  - n o  m a s k


