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Introduction. Motivation
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Annual variability (percentage deviation from the average) of onshore wind resources in the 26
climate years for the considered regions. Source: JRC, 2020
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Introduction. Motivation
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The day ahead prices for 16/12/2021.
Large differences across the continent,
with a core region of around €420. UK
prices are the highest in Europe due to
low wind energy production, while Iberian
system prices are the lowest due to high
wind resources (source: EnAppSys).
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Aplications
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Weather forecast : . Climate predictions Climate projections :

Il Sub-seasonal Seasonal Decadal l

1-15 days : 10 d-1 mJ::}nth 1 month—6 months 1-10 years 20-100 years :

. " I

Applications for wind/solar/hydroigeneration Time |
Post-construction decisions 1 Host—construction decisions Pre-construction decisions I

Energy producers: I Energy producers: resource management strategies Power plant developers: Site selection. '

commit energy sales for next day : Energy tr.faders: resource effects on markets Future risks assessment. :

Grid operators: market prices and grid balance | Plant opera;tors: 0&M, especially offshore wind Investors: Evaluate return on investments
Energy traders: anticipate energy prices I Plant investors: anticipate cash flow, optimize Policy-makers: Assess changes to energy mix |
Plant operators: plan cleaning and O&M 1 ' investments River-basin managers: manage the river flow 1

| |

Applications for demand I I
Daily operation decisions I . Mid-term planning Long-term planning I

Grid operators: Anticipate hot/cold days. |  Grid operators: Anticipate hotter/colder seasons.  Grid operators: Anticipate addition of more :
Schedule power plants to reinforce supply. :  Schedule power. capacity. Adaptation of transmission lines :
Energy traders: Anticipate energy prices. | Energy traders: Anticipate energy prices. Policy-makers: Plan addition of more

| : capacity. Understand changes to energy mix |
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Heat wave and wind drought in Spain. Sep 2016

A heat wave and wind drought

Observed weekly means and climatology
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Heat wave and wind drought in Spain. Sep 2016

Forecasts for week starting 2016-08-30
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Heat wave and wind drought in Spain. Sep 2016

Forecasts for week starting 2016-08-30
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Novel research lines: Decadal predictions

Atlantic Multidecadal Oscillation

Between seasonal predictions and climate projections &~
Both initial value and boundary condition problems
Different sources of predictability

Monthly values for the AMO index, 1856 -2013
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: Decadal predictions

Novel research lines

sfcWind - EC-Earth3-i4 vs ERA5 - Annual mean
Start dates: 1960-2021 - Forecast period: years 1-5 - Reference period: 1981-2010
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Novel research lines: Seamless seasonal to decadal
predictions

Constrained decadal prediction skill Difference in skill between constrained decadal
(FY1 May-Oct) and seasonal prediction (FY1 May-Oct)
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Novel research lines: DestinationEarth
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Novel research lines: Economic assessment

Decision tree explaining user choices based on skill scores and probability distribution functions. In step
1, decision-makers look at the skill. In step 2, decision-makers look at the probability distribution of the
forecast compared to the climatology of the weather variable of interest and, if this is informative, it can
be incorporated into the decision-making either as qualitative or quantitative information in step 3.

Yes ‘ No

5 Not informative,
' use climatology

‘ No ‘

3. Decision-making Not informative
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RPSS / Issued on 12-01-2023 / 1993-2016 RPSS / Issued on 12-01-2023 / 1993-2016

Valid from 16-01 to 22-01 of 2023
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Valid from 23-01 to 29-01 of 2023

Valid from 30-01 to 05-02 of 2023
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RPSS_3 between calibration bias of Multi-model-mean and ERAS

RPSS_3 between calibration bias of Multi-model-mean and ERAS
Period: 1961-2018 - Annual mean - 1 year averaged

Perlod: 1961-2018 - Annual mean - 1 year averaged
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