DESTINATION EARTH Climate Information in Action : wnsecs | (@ =
Advancing Renewable Energy Services Through Streaming Climate Simulations

Sushovan Ghosh, Francesc Roura-Adserias , Katherine Grayson,
Aleksander Lacima-Nadolnik, Albert Soret, and Francisco J. Doblas-Reyes
HimaaAtaration Digioiwl (e 00) Earth Sciences Department, Barcelona Supercomputing Center, Barcelona, Spain

INTRODUCTION TECHNICAL DESIGN WORKFLOW & ENERGY-APPLICATION

Renewable energy is vulnerable to climate change |rable 1 summary of novel features introduced by the ClimateoT in GEMs™
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Visualizations in the following sections: IFS-NEMQ historical

simulation (1930-2020) at 3 km resohition. Data listening mechanism: Software that automatically notifies the

downstream worlflow that data is available (2).

One-pass algorithms (OPA): Mathematical algarithms that compute
statistics required by the user on the stream data (3).

Generic State Vector (GSV): A standardised representation of the
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Figure 1 Global wind power generation (onshore ond offshore) for the climate model output, that can be seamlessly used by data
period 2015-2023 and target for 2030 to ochieve net zero emissions by Future + SSP3-7.0 farcings from 2020-2040, put, Y Y

2050 (NZE Scenario] (1. Source: International Energy Agency (IEA} Fut_ensemble 2015-2040 (3 member ensembles) consumers downstream.

2023 "Wind power generation in the Net Zero Scemario, 2015-2030",
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LOCAL/REGIONAL TAILORED INFORMATION
GLOBALLY

KEY-USER SPECIFIC TAILORED INFORMATION

The North Seo is one of the
most promising regions far
wind energy and is home to
the world's largest offshore
wind farm, with a capacity of
~1300 MW [4]. More than N
countries have wind farms in
the area, and one of our key
users, Ocean Winds, also
operates wind farms there.

Figure 2 Wind speed at 100m averaged aver one week Figure 3 Capacity foctor at 100m hub height for a closs S Figure 6 Wind speed at 100m (lefti same os Figure 2 but over North Sea (o
fram 1-hourly wind components (100u, 100v). Data was Vestas Vie4 wind turbine, averaged aver ane week ond patential wind resource zane). The biack dot shows the operational wind farm
obtained from the ClimoteOT IFS-NEMO histarical computed from T-hourly wind companents (100u, 100v). Data of Geean Winds [key-user), Capacity factor at 100m hub height (right] same as
simulation. wos obtained from the ClimaoteDT IFS-NEMO historical

Figure 3 but aver North Sea.
simulation,
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Figure 7 Distribution of Wind Speed (left) and Capcity Factor
fright} over Moray East for closs § Vestas ViG4 wind turbine
over one week and computed from T-hourly wind components
(100w, 100v). Manufacturer power curve [relotion between wind
speed and power) for Vetas V164 wind turbine with Weibull
COF approximation (center).

Figure 4 Percentage occurrence of Low Wind Events
{LWE] at 100m accumulated over one week from
T-hourly wind components (100u, 100v). Data was
obtained from the ClimateOT IFS-NEMO historical
simulgtion. The threshold for LWE: Wind Speed
below 3m/s.

Figure 5 Percentage accurrence af High Wind Events [HWE]
at 100m occumulated over one week from Fhourly wind
companents [(100u, 100v). Oota wos obtained from the
ClimatedT IFS-NEMO historical simulation. The threshold for
HWE: Wind Speed above 25m/s.
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