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e-shape Renewable Energy Showcase:

Pilot 3: Merging offshore wind products

Team: loanna Karagali, Merete Badger, Charlotte Hasager, Neil Davis, Martin Steen Nielsen

The e-shape project has received funding from the
Gpernicus European Union's Horizon 2020 research and
innovation programme under grant agreement 820852
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#3: Merging offshore winds renewable

v : , energy
» Objective: Provide EO-based enhanced offshore wind resource assessment from
blended Synthetic Aperture Radar (SAR) and scatterometer wind retrievals, covering the

European Seas.

« Expected user community: Offshore wind farm developers and operators, consultants
for offshore wind farm siting and resource assessment, researchers and policy makers.
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e-shape

Rationale & Objectives renewable
energy

EO winds can serve as roadmaps for

— “climatological” conditions

— decision-making for installation of offshore meteorological masts
— higher resolution model experiments

— validation of models.

Optimise, improve and “advertise” existing satellite-based services for offshore wind
energy

Develop a new, satellite-based wind product
Add value to raw satellite observations and tailor to the wind energy industry needs
Co-design the service together with end users
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Satellite winds at 10 m over the ocean renewable
energy

* Microwave radar technology
» Backscatter from small scale (~cm) waves

» Synthetic Aperture Radar (SAR) « Scatterometer (ASCAT)

F"."

®

4 April 2014

Launch
Launch & LEOP
News and updates
Sentinel-1
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e-shape

Sentinel-1s selfie from space. (ESA) Source: ESA Source: EUMETSAT
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Sensor advantages renewable
ener
« SAR « ASCAT gy
— Spatial resolution: 500 m — Spatial resolution: 12.5 km
— 2014 to now — 2007 to now
— Coastal coverage — Global, consistent temporal coverage
| | — Only wind speed — Wind speed & direction

| — Requires wind direction input
e-shape =
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Existing DTU services: satellite wind fields renewable
_ _ energy
 https://satwinds.windenergy.dtu.dk/
Department of wind Energy Satellite Winds
Home About the data sets Methodology Guidance Terms of use Contact
Total suitable records: 275949
Pagesize
Page: 1 % 13798[ Go |
7 _ JM iﬁmiwmﬁﬂ;:”:;mam S owond
; : RAlfﬁ'_:

rEs PORT: . %

e 'S h a p e Selected file: S1A_ESA_2020_09_30_05_46_27_0654759987_11.47E_66.56N_VV_C11_GFS025CDF_wind_level2.nc
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Existing DTU services: wind resources renewable
energy

» http://science.globalwindatlas.info/science.html
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Existing DTU services: wave climate demo renewable
energy

» http://science.qglobalwindatlas.info/science.html
oTu wind Energy Global Wind Atlas 1.0 X euor)

Home Map Methodology Datasets Tutorials
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DTU developments: Merging Offshore Winds cnewable
energy

W

Mean Wind 10m SAR & ASCAT

* A new, unique and unified wind product from existing

EO wind data. {112

111

64°N
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« Combine advantages from different sensors
— long-term and global coverage 48°N
— high spatial resolution near coast lines
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Simulated 10-m wind speed

Demo: Instantaneous wind conditions renewable
energy sources

(d) 10 m wind speed SAR 2017-05-06 04:24:18 UTC
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Satellite-based wind speed

Source: Hasager, C. B., Hahmann, A. N., Ahsbahs, T., Karagali, |., Sile, T., Badger, M., and Mann, J.: Europe's offshore winds assessed with synthetic aperture radar,
ASCAT and WRF, Wind Energ. Sci., 5, 375-390, https://doi.org/10.5194/wes-5-375-2020, 2020.
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Demo: Wind Resources renewable
energy sources
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e_shape Source: Hasager, C. B., Hahmann, A. N., Ahsbahs, T., Karagali, I., Sile, T., Badger, M., and Mann, J.: Europe's offshore winds assessed with synthetic aperture radar,
ASCAT and WRF, Wind Energ. Sci., 5, 375-390, https://doi.org/10.5194/wes-5-375-2020, 2020.
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Demo: Wind Resources at hub height renewable
energy
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ASCAT 100-m wind speed SAR 100-m wind speed Simulated 100-m mean wind speed
e-shape Source: Hasager, C. B., Hahmann, A. N., Ahsbahs, T., Karagali, I., Sile, T., Badger, M., and Mann, J.: Europe's offshore winds assessed with synthetic aperture radar, ASCAT and
WREF, Wind Energ. Sci., 5, 375-390, https://doi.org/10.5194/wes-5-375-2020, 2020.
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Demo: Wind variability near wind farms renewable
2 energy
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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.
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User involvement renewable
energy

* Prior experience of servicing the industry

The great thing about the Belgium part of the North
Sea, are the in-situ data from @jmeesvliz, see below on
2019-12-06 how the Westhinder in-situ (red diamond)

compare with the #Sentinel1 SAR ~18Z. Slightly stable
conditions, possibly.

» Currently 4 users expressed support

* One more may be onboarded

e

e-shape

1008 PM - Dec 3, 2019 - Twitter Web App
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Co-design: Type 2 “Technology-push renewable
. . . | energy
* Technology-push: pilot looks for potential applications to a certain technology.
* Major issue: fixation on a “presumed identity” of the technology, drawing from an
initial set of uses assessed as promising - risk of overlooking other promising
applications (Gillier and Piat 2011). U
New U(F) =P U, 0
Technique Z e o — Uy NG Technique Z
F: function
U: usage Search for new applications with a ﬁ UZ
) limited perception of the
technology (functions from usage Organising the ~ Maximizing
initially assessed as promising) cqnfrontatlon with dlscovery on the
different contexts service
» Solution: Need of maximizing functional discovery on the technology by organizing the
@ confrontation of the technology to several different contexts
e-Shape ﬁg:;c;7d‘§l3lg|rz;1'ga1r11d1 ?/je.:zzlg;:_’s(g&‘l.;)d1E1>T81)osri1nfxéver: The Presumed Identity of Emerging Technology. Creativity and Innovation Management 20 (4): 238-52.
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Organisation of Co-design Type 2 renewable
energy

Assessing the service in 3 Methods:

— M1: known contexts as a substitute of existing tools

— M2: contexts with unmet needs

— M3: unknown contexts

Analyses of related stakeholders for all M1, M2, M3

Methods tested in sequence of several cycles:

— Initially with the pilot alone (internal workshop)

— Workshops with relevant stakeholders (stakeholder workshops)

Combination of relevant methods to be identified with the pilot in the preliminary

phase.  —_""— /N /N
M1 M2 M3 M1 M2 M3 M1 M2 M3
Preliminary phase Stakeholder workshop 1 Stakeholder workshop n

Preparatory meetin ) . ey . e
& Ineternalre//vorkshlog Pilot + initial contact Pilot + initial & new

WP2 & Pilot points (+WP2) "] contact points (+WP2)
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Thank you for your attention



