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Offshore Wind Energy

 EU carbon-neutral by 2050*

 EC Offshore Renewable Energy strategy 

 Need for 230-450 GW by 2050

 European Floating Offshore Alliance: 100 GW by 2050 

 Currently 25 GW installed

 116 wind farms

 12 countries

 Expected by 2030: 111 GW offshore wind capacity

 1 of 5 major barriers: Finding enough space at sea

*WindEurope, The EU Offshore Renewable Energy Strategy, June 2020

https://windeurope.org/wp-content/uploads/files/policy/position-papers/20200610-WindEurope-offshore-renewable-energy-strategy.pdf
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How can EO help? 

Assessing resources offshore:

Meteorological masts, Lidars

 Expensive

 Difficult to maintain

 Challenging for depths more > 60 m 

Numerical Weather Prediction models

 Reanalyses readily available, low spatial resolution

 Dedicated simulations, not readily available

EO winds readily available

 Higher spatial resolution

 Lower temporal resolution

 At 10 m, extrapolation to turbine heights needed
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Sentinel-1A and 1B 
constellation

https://sentinels.copernicus.eu

MetOp satellites
A, B, C

ASCAT

https://www.eumetsat.int/

Ocean wind fields from space

https://sentinels.copernicus.eu/
https://www.eumetsat.int/website/home/Satellites/CurrentSatellites/Metop/MetopDesign/ASCAT/index.html
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Low wind speed High wind speed

Wind speed vs. radar backscatter
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Geophysical Model Functions (GMF)
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Sentinel-1A wind retrievals over the UK

October 31, 2016 at 06:06 UTC October 27, 2016 at 17:50 UTC
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Sentinel-1B wind retrieval over Japan
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Wind speed comparisons
– SAR vs. ocean buoys

In situ measurements from Met Eirinn, MetOffice, BSH

Wind retrieval processing with inter-calibration of NRCS

Source: Badger, M., Ahsbahs, T. T., Maule, P., & Karagali, I. (2019). Inter-calibration of SAR data series for offshore wind resource assessment. 

Remote Sensing of Environment, 232, 111316. https://doi.org/10.1016/j.rse.2019.111316

https://doi.org/10.1016/j.rse.2019.111316
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Near-real-time winds from SAR

https://science.globalwindatlas.info

https://science.globalwindatlas.info/
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October 1st 2020. Source: ESA Ocean Virtual Laboratory Explore at https://odl.bzh/Fod_4JQ-

Wind farm wakes

https://odl.bzh/Fod_4JQ-
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Source: Ahsbahs, T.; Nygaard, N.G.; Newcombe, A.; Badger, M. 

Wind Farm Wakes from SAR and Doppler Radar. Remote 

Sens. 2020, 12, 462.

SAR image (left) and 10-m wind speed (right)

Ground-based Doppler Radar 10-m wind speed
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Wind atlas for Europe

Envisat and Sentinel-1 A/B SAR ASCAT

Mean wind speed at 10 m above 
m.s.l.

Source: Hasager et al. (2020). Europe's offshore winds assessed with synthetic aperture radar, ASCAT and WRF. Wind Energy Science, 5(1), 375–

390. https://doi.org/10.5194/wes-5-375-2020.

https://doi.org/10.5194/wes-5-375-2020
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Wind atlas for Europe

Envisat and Sentinel-1 A/B SAR ASCAT

Mean wind speed at 100 m above m.s.l.

Source: Hasager et al. (2020). Europe's offshore winds assessed with synthetic aperture radar, ASCAT and WRF. Wind Energy Science, 5(1), 375–

390. https://doi.org/10.5194/wes-5-375-2020.

https://doi.org/10.5194/wes-5-375-2020
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Wind atlases from SAR and scatterometer

https://science.globalwindatlas.info

https://science.globalwindatlas.info/
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Model validation - instantaneous wind conditions
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Satellite-based 10-m wind speedModelled 10-m wind speed (WRF)

Hasager et al. (2020). Europe's offshore winds assessed with synthetic aperture radar, ASCAT and WRF. Wind 
Energy Science, 5(1), 375–390. https://doi.org/10.5194/wes-5-375-2020

https://doi.org/10.5194/wes-5-375-2020
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Model validation - wind resources
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Ahsbahs et al. (2020): US East Coast synthetic aperture radar wind atlas for offshore wind energy, Wind Energ. Sci., 5, 
1191–1210, https://doi.org/10.5194/wes-5-1191-2020.

Satellite-based 10-m mean wind speed Modelled 10-m mean wind speed

https://doi.org/10.5194/wes-5-1191-2020
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Workshops with end users – using tools from e-shape
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Rémi Gandoin

Senior Specialist, 
C2Wind

Gil Lizcano,

R&D Director, VORTEX 

Wei He

Principal Engineer, 
Equinor



DTU Wind Energy
Thursday, 29 September 

2022
[Division / Section]

Outcome: Improved documentation pages



DTU Wind Energy
Thursday, 29 September 

2022
[Division / Section]

Outcome: Extended coverage of SAR wind retrievals
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Summary and Conclusions

 EO winds available for more than 20 years 

 EO winds have higher spatial resolution compared to standard mesoscale models

 EO winds offer a large spatial coverage

 Temporal sampling is reduced compared to in situ stations and numerical simulations

 10-m reference height requires extrapolation to wind turbine hub heights (~100 m)

 Readily available for basic wind resource assessment to guide further analysis steps:

 Installation of in situ measuring stations

 High resolution numerical simulations

 Wake analysis 

 Decision-making
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https://e-shape.eu/
https://eo4society.esa.int/projects/atlantic-regional-initiative-applications-offshore-wind-energy/
https://ceaseless.barcelonatech-upc.eu/en
https://www.neweuropeanwindatlas.eu/



