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Find the data: Metadata and taxonomies for FAIR data
shareuse in Wind Energy.

Anna Maria Sempreviva & Many More

Technical University of Denmark
DTU Wind Energy
Coordinator of metadata and taxonomy creation
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Presentation Notes
The title is ……………..
I will focus on data sharing 
I have been the coordinator of the creation of metadata and taxonomy and this talk is about the why and how we did it 
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OPEN SCIENCE: SHARING DATA, TOOLS AND WORKFLOWS
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« The digital transformation of the Wind Energy sector, e e

Tha main goal: increase collaboration by sharing the three main type of
digital objects e.g. data sets, saftware, and warkfloes. @

. I_EIE‘E E'JL‘E& digital abjects ra)w:' a lifecyde: design, management, @ + m:m -
 The stakeholders: data owner, data user, the funding body b o e =~ 0—= %:
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Method: the DTU Wind Energy FAIR strategy
- From Open to FAIR, the culture of sharing "
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+ Metadata and Taxonomies for the Wind Energy what and why? *E

- Data Portal and data registry s I e =

Results: Taxonomy and metadata, connecting stakeholders. Meet the data owner and the data user

DTUdaga, a ressarch data reposttory with a metadata catalog has the potentiality bo connect users to data owners, starting or mn‘l:r:mg coopermaton.

. gn . Data owner foreatar Diarta Warket Place? Diata user
« The FAIRIfication process ; cen

Can tag and make visible data wia i = Can find data by searching the same
k E Serwices
metadata, choosing suitable terms Co-craation? berms as used by the data owner

from: stand and, wacshe aries, and Can retrieve information an availsble

= Can maintain contral an data access o % ! LA : data
H without necessarly uploading  any _M"I' -v = s - - - .H': A M
« Conclusive remarks e secesth o -;mu;.,,!;l B ooy

conclusions: FAIR data makes work more efficient, connected, and visible

O Feesnanch Dala are assels giving campetiive advantage bul oon sleo insre sisiblty
O i Is possible o cecure Information sharing in colaboraiive enyronmenis Increasng the wodk efflolenoy and broadening the Impasd of research
O Findable and Aocessisie in FAIR do nol mean dirsoby accessitie. On thae other hand, you and your company &l be dirsotly vielbls and marketabls:
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This presentation  purpose is to disseminate the sharing culture in the wind energy community because the are prejudices about it
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Context: Digital transformation of Wind Energy sector
Grand challenge: 2050 be the leading renewable

There is a bottleneck in whatever workflow if data is not properly engineered and managed

ideas meet data

New
- Big) data = Products
Digital ( ata ata /
g (Volume, Velocity, ~nademe = PI"OCG-SSGS &
Variety, Vericity) Business
models

objects
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Context: the stakeholders

The data owner (Most
Industry) demands:

« Control on data as assets
« Recognition

« Protection of competitive
advantage

But willing to expose his data
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The data user needs:
« Improved efficiency
| « Money saving
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= Ig' Willing to sign NDAs & reward
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DATA SHARIMG

Visibility - Efficiency — Networking - Control — Recognition - Reward
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Presentation Notes
The goal is to support a standardised data seach to find needed data.

The reason


DTU
= Context:The Funding body, H2020

from Open to FAIR

. 2014 H2020: Open Data Panic! Other’s ideas meet your data

5 &
« 2016 H2020: FAIR Data Principle(s)*......... Milestone: g% @—é@
= =

« FAIR changes focus: From Available to Findable data

|
Re-usable Visibility
Inter- by Data value

Findable Accessible

Efficiency

operable multiple multiplied
Applications Networking

I R 7

« Data as open as possible as closed as necessary

ISSUE: How to make data findable but safe?

SOLUTION: Create a searchable data catalog for distributed data

*Wilkinson, M. D. et al. (2016). The FAIR Guiding Principles for scientific data management and stewardship. Scientific Data, 3, 160018. doi:10.1038/sdata.2016.18
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Findable accessible and inter operable are all finalized to Re-usable
If data is reused in multiple applications means that the investment has multiplied its value also in term of and you earn Visibility Efficiency Networking
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How it started. A bottom up approach.

i

ABOUT US SUBPROGRAMMES NEWS EVENTS CONTACT US OPEN & FAIR DATA EERA JP WIND REl STRATEGY

8 , 3 -, 2
European Energy Research Alliance, Joint ——EERA /%‘ - ’f"\ j< 5 il

Programme on Wind Energy,
EERA JPWind Community
50+ European Research Organizations

FP7 Integrated Research Programme in

Wind Energy IRPWind project £ g energy research for a low carbon Europe

27 E E RA J PW' n d O rgan |Zat| on The European Energy Research Alliance (EERA) is an alliance of European public research centres and universities. It is one of the
cornerstones of the European Strategic Energy Technology Plan (SET-Plan).

Goal : create a new WP for open data

O g -
\W oo | I R PWI n d Integrating EU R&D efforts on wind energy
Yt Yy

ABOUT IRPWIND INTEGRATION INFRASTRUCTURE KNOWLEDGE TRANSFER MOBILITY RESEARCH

EERA JP Wind digital object findability
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Issue EERA digital object findability
Datasets are distributed in the “cloud”, organized and

stored in different ways.
Datasets often miss documentation (Metadata)

Action: we needs 3 ingredients

Create a list of metadata
Assign taxonomies to metadata:controlled vocabularies to

tag data
Design a data portal as a Virtual Library with a

metadata catalog

Date 7 October 2021
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How virtual distributed data catalogs / libraries work?

HE

Search Engine ADVANTAGES
_I'L - Data owner has control
Search engine | V
Reqist “"ef;_’a"" " Eas - Data are visible without being accessible
egls ry ‘ ,",‘ Catalogue
o P \ .
* No uploading data and no need of
. storage and data preservation.
@ « By applying filters, users can accurately
Storage | - locate needed data
ase ‘w\\ '\E;!Q ’/:’:' N
™~ \ &
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DTU
= IRPWind Project 2014-2018 - Metadata & taxonomies*.......

Wind Atlas
Long-Term Extrapolatione
SHting @ Resource Assessment
Economics® Design Conditions
Topics #— Wind-Turbine®

Wind Power Plante Spatial PI %
Operation & Maintenance e é\
Measurementise
Activities #— Modelin lanufacturing
90\/2 Reliability and Testing

tructures

zata Dublin Core (DC) metadata element set

Validation &——
Certification

7 Metadata Locatione Uncertainty Analysis
DC elements Dublin Core (DC) and non DC metadata elements

Topography e
Non DC terms External Conditions #—— Terfai?l 'I'p -
Y Shallow Water

Water Depth G
| cE)r(wtdelLr;aan @ Deep Water

4. De c.nptuon - Activity oo
5. Publisher M ical Models e—— M |
6. Contributor o » e dcost

7._Date

9. orma

™ Instrument Hindcast
Model anographic Modelse Linearized
\, RANS
Term: Subj;

. Identifier
11. Source
12. Language DC Term: Type : Iod LES
13. Relation Material Flow Model DNS
. Coverage Taxonomy of Taxonomy of A~ oW Models @
. Rights NPl J N, variables | Aeroelastic Models® Vortex Method
— — Structural Models® Analytical
Electrical Models® Physical
* Forthe 7 metadata elements we defined specific taxonomies as VOCABULARIES with acknowledged terms O Financial lModels®
(} IMeterological Data
Topagraphic Data *Sempreviva Anna Maria, Vesth Allan, Bak
) SCADA Data Christian, Verelst David Robert, Giebel
Data Categories #—= Wind Turbine Data Gregor, Danielsen Hilmar Kjartansson, ...
Wind Farm Data Hermans Koen W. (2017, December 12).

Taxonomy and metadata for wind energy
Research &Development. Zenodo.
http://doi.org/10.5281/zenodo.1199489

Uncategorized Data
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Creating a taxonomy

Expert elicitation

« 8 Experts from DTU were
engaged in the task of creating
taxonomy for WE topics

* Results were submitted and
discussed to the IRPWind core
group from Forwind, CENER,
ECN, SINTEF
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Wind Energy Topics Taxonomy

Wind Energy
Siting
Economics

Wind Turbine

Wind power
plant

Operation &
Maintenance

Siting

Wind kapping
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» Generic work flow can be specialized and
automatized using element taxonomies
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Metadata &Taxonomy: cataloguing workflow components

[ Acquire dataﬂ

_____________________________ Analysis

: [ Reformatand |: | b

' clean data .| Edit analysis] P P [l
----------------------------- ! scripts D]
Preparatlon / : 1

Explore
alternatives | |

[ Make comparisons | '
‘| Take notes
: [ Hold meetings

Reflection

[ Write reports ]

] E . [Deploy online ] .
|  Archive experiment |

( Share experiment | |

.............................

Online
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“~ IRPWind — EERA JPWind Energy. www.ShareWind.eu
Data registry and metadata catalogue

s | “EERA
Wind

European Energy Research Alliance

HELP COMMUNITIES UPLOAD CONTACT PROJECTS +JlLogin

Store and publish your research data
Search in public datasets or register as a user to upload and publish your data!

Login or Re

Create Record

Latest Records

High-resolution full-scale wind field measurements of the ECN's 2.5 MW aerodynamic research wind turbine Lidars for Wind Tunnels (L4WT) and Lidar Data for Use (LD4U) - Joint experiment and open dala set within the
using DTU's 3D WindScanner and SpinnerlLidar for IRPWind's and EERA's benchmark (ScanFlow) IRPWind project

0 Dec 201g by Wagen: W Tarl , Nikolas; g Dec 2019 by Sjoholm, Mika aroli, Andrea; Angelou, Nikolas

Sjoholm, Mikael, The IRPWind jeint experiment project Lidars for Wind Tunnels (L4WT) was a collaboration between DTU Wind

In the framewaork of the IRPWind 1st call for joint experiments DTU and ECN have executed the ScanFlow project Energy in Denmark. VTT in Finland, NTNU in Norway. and Sintef in Norway, where coherent continu

The aim of the project was to establish a unique turbine power performance and induction

sen, Torben; An

rlotte Bay: Alting, Ingmar; Mikke

Mere Records ..

L L L IS
EERA Project funded by EERA JP Wind HTTR APl v212
JP WIND.
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Results — taxonomies

EERA Wind Energy Metadata

Activity ¥
© Add

Link to the data
External conditions v
© Add

Geo Locations

Model v
© Add

Sensors Other sensor
Sensor v
© Add

List of sensors used for data collectior

Sensor supports Other support
Sensor support d
© Add

Variables Other variable
Variable d
© Add

Submit draft for publication

When the draft is published it will be assigned a PID. making it publicly citable. But a published record's files can no longer be modified by its owner.
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A web data portal with a data catalog has a two-fold purpose
- To connect safely data owners to users

- Inform on the availability of shared resources NOT necessary direct access

Data owner /creator Data user
- : Data= t : :
« Can make visible data via metadata ata= asse « Can find data accurately by searching the
Market Place? same terms used by the data owner
« without uploading any data, and €£$?
] « Can retrieve information on available data
. Services?
* maintain control on data access _
Co-creation? - Efficient path to results
* Multiply value of data f
Wind Energy

- ™

\aln Portal R
. > . .
- M a -

Data users cdtaloguie Data users
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Presentation Notes
Users will have ability to explore metadata cards through the search engine of the WE portal.
By viewing the metadata cards users will be able to get information how and where to access the data.
For example, data portals might provide a direct download link to their datasets through the expose of the metadata cards to the WE portal.
Or if data portal has its own web interface and for example requires that data users need to register to be able to acquire data, then the data portal will expose only a link to their web page.

The presented architecture is decentralized, in the sense that data providers have a full control on their resources. �The WE portal supports and facilitates process of finding the right dataset for an end user and does not have influence on the datasets themselves.


FAIR

=== Current work: taping into machine-actionability

Nikola Vasiljevié

U

« Made taxonomies machine-actionable using FAIR Data Collective tools and workflows
e.g., http://purl.org/neat

- Creating and exposing machine-actionable metadata templates and theirs instances
https://lwww.youtube.com/watch?v=60ZRKeUe9D4

- Harvesting machine-actionable metadata for next generation share-wind portal

« Developing share-wind v2.0, https://www.share-wind.com (in production from Oct 28 2021)

- Created rapid M4AM workshops, which have been successful beyond wind energy domain

Date 7 October 2021 Online
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