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INTRODUCTION USERS & STAKEHOLDERS

As the global push for decarbonisation grows, renewable energy is key
towards achieving net-zero emissions. However, unlike fossil fuels,
renewables are more vulnerable to climate change and extreme weather.
Wind energy is especially sensitive to the effects of climate change, so
accurate projections of wind speed are essential for optimizing output from

Potential key user:

= Joint Research Centre (JRC) i e _ _. : ™
Invited as the primary key user for How can the initiative help to improve the state of the art methods in this sector?
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Figure 1: Global wind power generation (onshore and offshore) for the period 2015-2023 and target for ' g _ demands and prices. are valuable as input for energy models.
2030 to achieve net zero emissions by 2050 (NZE Scenario) [2]. farm owners, power gl'ld operators,
Source: International Energy Agency (IEA) 2023; “Wind power generation in the Net Zero Scenario, technical consultuncy groups and
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R&D university departments focused

The overall goal of the Energy use case is to provide estimates of the on renewable energies.
changes in wind resources under present and future climate conditions.

The Energy Onshore application is being developed as a Python library
(current version: 0.7.0), with a main script containing a set of indicators and
supporting scripts containing auxiliary functions for data pre- and [ ENERGY APPLICATION ]
post-processing GSV-INTERFACE T (™~ Gipigenduser
Table 1: Summary of novel features introduced by the ClimateDT in GCMs [3]. 1. Wind Speed at hub height The current vision is for the
(100m/ 150 m) output data to be stored
-0 1-1the- ; 2. Capacity factors either as data files (e.q.
Feature State-of-the-art ClimateDT HIGH-RES ESM - ~ erle vlvixr/wd . i e e
. PR e L g . y different types of graphic
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resolll)ltion 3 t0 6 hourly 1 hourly to sub-hourly 7. Anomaly of wind speed and \ /
More details about workflow: See % capacity factors P
Spatial 100 km (CMIP) 55 5 Kkm Poster Roura-Adserias et al., rdicaton dhd sl arebased
1 - | on User needs and requirements
resolution 12.5 - 50 km (CORDEX) ) |
: RCMs / downscaling required for | Regional climate information
Location . . : . . . . L o o :
regional climate information available globally Figure 2: Architecture of the Energy Onshore application and its implementation in the DestinE workflow [4-6].
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Figure 3: Wind 5 peed at 100m qveraged over one Week' fr O,m 1-l?aur ly !/wnd components (100u, 100v). Figure 6: Percentage occurrence of Low Wind Events (LWE) at 100m accumulated Figure 7: Percentage occurrence of High Wind Events (HWE) at 100m
Data was obtained from the ClimateDT IFS-FESOM projection simulation. over one week irom 1-hourly wind components (100u, 100v). Data was obtained accumulated over one week from 1-hourly wind components (100u, 100v). Data
from the ClimateDT IFS-FESOM projection simulation. The threshold for LWE: was obtained from the ClimateDT IFS-FESOM projection simulation. The
Wind Speed below 3m/s. threshold for HWE: Wind Speed above 25m/s.

North Sea: Moray East (58.235 N, -2.773 E) North Sea: Moray East (58.235 N, -2.773 E)

Figure 5: Wind speed (left) and capacity
factor (right) distributions for a class S
Vestas V164 wind turbine over one week and
computed from 1-hourly wind components
(100u, 100v). Data was obtained from the

—I_H’h_‘_‘—hﬂ | | ClimateDT IFS-FESOM projection simulation.
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Figure 4: Capacity factor at 100m hub height for a class S Vestas V164 wind turbine, averaged over one 0.0 2.5 5.0 7.5 100 125  15.0
week iand computed from 1-hourly wind components (100u, 100v). Data was obtained from the ClimateDT Wind'speecini®)
IFS-FESOM projection simulation.

([1]: Lledé, L., Torralba, V., Soret, A., Ramon, J., & Doblas-Reyes, F. J. (2019). Seasonal forecasts [3]: Doblas-Reyes, F.,, Steger, C., Niemeld, S., Kontkanen, J., Frih, B, Stevens, B, .. &

v . . .

J . . : : : . ) [5]: Roura-Adserias, F., i Avilg, A. G., i Mikele, L. A., Andrés-Martinez, M., Mora, [6]: Lacima-Nadolnik, A, Grayson, K, Versteeg, G., Roura-Adserias,

| of wind power generation. Renewable Energy, 143, 91-100. Grayson, K. (2023, May). User-driven climate model data streaming for climate adaptation. D. B, Yeregui, I. G, .. & Castrillo, M. (2024). The data streaming in the F., Soret, A, & Doblas-Reyes, F. J. (2024). Streamed climate

g https://doi.org/10.1016/j.renene.2019.04.135 In EGU General Assembly Conference Abstracts (pp. EGU-10933). Climate Adaptation Digital Twin: a fundamental piece to transform climate information from high-resolution global climate models for.the

w— | [2]: International Energy Agency (IEA), 2023, [4]: Grayson, K., Thaber, S., Adserias, F. R, Lacima-Nadolnik, A., Sharifi, E., & Doblas-Reyes, F. (2024). data into climate information (No. EGU24-2164). Copernicus Meetings. renewable energy sector (No. EMS2024-563). Copernicus

= Qlttns://www.lga.0rq/m_erqv-svstgm/ren_ewulles/wnd Statistical summaries for streamed climate data (No. EMS2024-782). Copernicus Meetings. Meetings. y

AL Funded by

t***: the European Union DEStinatiOl‘l Eal‘th implemented by cECMWF ®esa GEUMETSAT



https://doi.org/10.1016/j.renene.2019.04.135
https://www.iea.org/energy-system/renewables/wind

