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Context and motivation

Climate
Change

Renewableenergy
a) essentialto reduceGHGemissions
b) largelyimpactedby climatevariations

)
A future with higher penetrationQ
of renewables

Understand climate variabllity. @
Anticipatechanges.
Build resilience.
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CLIMAENERGY (SIS energy)

Weather forecast

1-15 days

Subseasonal

10 d-1 month

Climate predictions

Seasonh

1 month;2 years

Decadal

2-30 years

Climateprojectionsor
multidecadal

20-100 years

ime

transmission
demand
offshore assets
bioenergy
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wind/solar/hydro generation

(OP‘?ED@H% ]

European
Commission



~ Climate
Change

50N

30N

2015 US wind drought

a | flean energy suffers from lack of
gAYRE
FinancialTimes Septembef015.

, |
a 9 Nifo Buffers US Wind Power
5NBI Ya¢é
Wall StreetDaily, Septembef015.

¥

a 9Nifio blowing down wind projections
inl { ¢
FierceEnergyJuly2015.
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Standardized wind anomaly

& 2 ®ever anticipated a drop-off in the
wind resourceaswe havewitnessedover
the pastsixY 2 y 0 K & €
DavidCrane RNG Septembef015.

European
Commission

(opernicus |



Balancesupply
anddemand
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Energy trading

Cash flow anticipation

(opernicus |

Potential applications
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Climate ERA-Interim / 10m wind speed / NAO point correlation map
Change DJF | 1981-2015
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Seasonal forecasts of wind speed

Climate
Change
QUESTION ANSWER
Will the coming seasobe: A Bias adjust/calibrate model output
A less windy than normal? A Average whole season
A normal? A Distribute the ensemble members into 3
A more windy thannormal? categories
A Compute probabilities

4.0 6.0

Wind

Probability for
each tercile
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Presenting probabilistic

InNform

Below normal (% Normal (%)
4 55 0 85 100 40 55 70 85 15)0 40 55

Above normal (%
85 100

Wind speed forecast
for DJF 2015/16

(ECMWEF System4)

Displaying:

A categorywith more
probability tooccur

A its probability

A negative skill masked
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Retrospective forecasts for JJASe1 (20002015)
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Skill Assessment
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Climate RankedProbabilitySkill Score

Change
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Season:
Hindcast
Source:
Obs

Bias ad].:
Metric:

DJF
19812013
ECMWF S4
ERAInterim
Calibration
RPSS

= O Iprediction has no value without an estimate |c

RPSS
nf 0 0.05 0.1 0.2 0.4 0.8 1
J
Worst than Better than Perfect
climatology climatology forecast
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RESILIENCE prototype

Developed as part of the
EUPORIAS and CLIMAENERGY

projects. http://www.bsc.es/ess/resilience/

SEASONAL WIND PREDICTIONS FOR THE ENERGY SECTOR
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WHY?

Weather forecasts predict futur
conditions only in the range of v
Climate predictions look at big
changes over years and decade:
However, for energy traders, wir

OBSERVATIONS PREDICTIONS

farm managers and many other > INSTALLED WIND POWER
would be crucial to understand
conditions in the next few mont
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DJF 2017/18 forecast
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Below normal (% Normal (%) Above normal (%
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Stay tuned: S2S4E

(a) WEATHER FORECASTS
predictability comes from initial
atmospheric conditions

S2S PREDICTIONS
predictability comes from initial
atmospheric conditions, monitoring the
land/sea/ice conditions, the stratosphere
excellent and other sources
o g SEASONAL OUTLOOKS
o g 1 predictability comes primarily from
— good sea-surface temperature conditions;
0% accuracy is dependent on ENSO state
0 .
< fair
> aa= o
O oor
T P
: ZEero
Daily values
1-10 days Weekly averages
30-90+ days

FORECAST RANGE

Qualitative estimate of forecast skill based on forecast range from shoge weather
forecasts to longange seasonairedictions, includingotential sources of predictability.
Relative skill is based on differing forecast averagaripds. (Source: White et al., 2017 )
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CLIMAENERGY Prototype
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Wind capacity factor

Sub Indicator

Start Time of Forecast

R

Probability of the most likely
tercile of wind power capacity
} factor for a IEC1 class turbine
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Ensemble member
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Eisopa’s ayes on Earth

* European

Commission



Climate
Change

Impact of

ENSO

ERA-Interim /| 10m wind speed | NINO3.4 point correlation map
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RPSS by season

Climate MAM JIA
Change

FRPSS
(1981-2012)
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DJF 2017/18- no mask
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