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http://example.com/awesome-data [ http://example.com/awesome-data

.............. Transition in Task 5.1

AWESOME JOURNAL ARTICLE |--=========

n A
A
Human readable Human and machine readable

*http://example.com/awesome-data is resolvable PID for metadata describing data
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Enabling machine actionability

Field Value Field Value
Title insert_title http://purl.org/dc/elements/1.1/title Free text
Creator insert_creator http://purl.org/dc/elements/1.1/creator URL representing ORCID ID

Publication date

insert_publication_date

http://purl.org/gdmt/hasDatasetDate

datetime string

License insert_license http://purl.org/dc/elements/1.1/rights https://spdx.org/licenses/
Subject insert_subject http://purl.org/dc/elements/1.1/subject http://purl.org/neat

http://purl.org/gdmt/hasVariablelnfo http://purl.org/aspect
Variable insert_variable

)

~
)

Human readable metadata template

Human and machine readable metadata template



http://purl.org/neat
http://purl.org/aspect

Enabling machine actionability

Field Value Field Value
Title insert_title http://purl.org/dc/elements/1.1/title Free text
Creator insert_creator URL representing ORCID ID

Publication date

insert_publication_date

SPDX License List

— |

datetime string

NEAT: wiNd Energy tAxonomy of Topics

https://spdx.org/licenses/

a http://purl.org/neat

License insert_license
Subject insert_subject
Variable insert_variable

ASPECT: wind energy vAriableS ParametErs ConsTants

';L http://purl.org/aspect

)

N A

Human readable metadata template

Human and machine readable metadata template



http://purl.org/neat
http://purl.org/aspect

Vocabularies built and maintained on GitHub using sheet2rdf by A,

Data Collective

[ BN J ) DTUWindEnergy/NEAT-taxonom X + [ BON J ) DTUWindEnergy/ASPECT-taxor X |-
<« C O & https://github.com/DTUWindEnergy/NEAT-taxonomy 1.7 ® & In @O O a © ®© @ = &« C O B nhttps://github.com/DTUWindEnergy/ASPECT-taxonorn ¥ ® & In @D O o @ © @ =
‘=  README.md Y N ‘= README.md V4 Packages
® Python 70.9%
e g Sheet2RDF |passing No packages published

Publish your first package

NEAT: wiNd Energy tAxonomy of Topics ASPECT: wind energy VvAriableS

Languages
ParametErs and ConsTants —
Controlled vocabularies such as taxonomies allow an accurate and controlled e Python 70.9%
approach in describing datasets. One of such controlled vocabulary is Wind Energy This repository is meant for maintaining and updating the taxonomy (i.e. controlled Shell 29.1%

Taxonomy of Topics. This taxonomy is the result of EERA JP WIND IRPWind Open
Data initiative that took place in 2017 in which wind energy experts generated the
first version of the taxonomy as an input for defining and structuring wind energy
metadata.

vocabulary) of vAriableS ParametErs ConsTants (ASPECT) used in wind energy
community. In general, controlled vocabularies such this one allow an accurate and
controlled approach in describing assets such datasets.

We use sheet2rdf and OntoStack to build and serve ASPECT taxonomy. We use

The report of this work is available at Zenodo: https://www.zenodo.org/record purl.org to provide persistant URLs for ASPECT terms and properties:

/1199489#.XSD6haeQ3RY

. . . . . o the entire taxonomy purl.org/aspect
In 2018, the taxonomy of topics was improved during the internal project of DTU

Wind Energy titled 'FAIR Digitalization': https://www.zenodo.org/record
[1493874#.XSD7TaeQ3RY

o or an individual term such as wind_speed purl.org/aspect/wind_speed

sheet2rdf

In 2020, the definition of taxonomy terms were added and the taxonomy was

converted into FAIR machine-actionable controlled vocabulary using sheet2rdf. The
controlled vocabulary is served to humans and machines using an instace of . . -
OntoStack hosted by DTU Wind Energy. underlying shell and python scripts which:

This repository hosts automatic workflow, executed by means of Github actions, and

o Fetches Google Sheet from Google Drive, which contains definitions of
concepts (i.e., variables, parameters and constants), and converts it to x1sx
and csv and stores these files to this repository

1. If there is a needed to move the taxonomy to another domain (currently under « Converts fetched sheet to machine-actionable and FAIR RDF vocabulary using

In 2021, the persistent URL purl.org/neat has been registered for the taxonomy. This
allows us to:

https://github.com/DTUWindEnergy/NEAT-taxonomy https://github.com/DTUWindEnergy/ASPECT-taxonomy
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https://github.com/DTUWindEnergy/ASPECT-taxonomy
https://github.com/DTUWindEnergy/NEAT-taxonomy

Vocabularies resolved via OntoStack by

[ NON | E Ontology viewer: NEAT: wiNd £/ X +

& C

Ontology viewer

NEAT: wiNd Energy tAxonomy of Topics

Alphabetical Hierarchy

A I
Aerial

Airborne - Aerial
Ancillary Services
Array Cables

Black-Box
Blades
Business Models

5

Commissioning

Community Input - Social Acceptance
Concept Design

Controls

Cooling

D

Decommissioning
Design Conditions
Design Situation - Design Conditions

E

Groups

Economics

End-of-Life Extension
Enhancement - Revamping
Enviromental Impact

F
Floating

O & 52 datawindenergy.dtu.dk/ontologies/view/neatfen/ v ® %

neoe Pe e

About Feedback

Vocabularies Help

Content language English ~

Vocabulary information

TITLE NEAT: wiNd Energy tAxonomy of Topics
NEAT: wiNd Energy tAxonomy of Topics
DESCRIPTION A taxonomical organization of research topics in wind energy which
follows a typical lifecycle of wind farm development.
CREATOR http:/ /orcid.org/0000-0002-9381-9693
http:/ /orcid.org/0000-0003-4124-9040
TYPE http://www.w3.0rg/2004/02/skos/core#ConceptScheme
URI http:/ /data.windenergy.dtu.dk/controlled-terminology/neat/
Resource counts by type
Type Count
Concept 69

Term counts by language

Language Preferred terms Alternate terms Hidden terms
English 69 8 0

Download this vocabulary: TURTLE

http://purl.org/neat
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FAIR

Data Collective

[ NON ] E Ontology viewer: ASPECT: wind X

<« C

Ontology viewer

+

O 8 & datawindenergy.dtu.dk/ontologies/view/aspe T¥ @ ¥

noe Pe e =

Vocabularies About Feedback Help

ASPECT: wind energy vAriableS ParametErs and ConsTants

Alphabetical Hierarchy Groups

A

active_power

air_pressure

air_temperature

allowed_number_cycles
amplitude_characteristic_value_material_pr
amplitude_characteristic_value_material_pr
amplitude_load

angle_of_attack

annual_failure_probability

apparent_power

axial_force

azimuth_angle

base_factor - partial_base_factor
bending_stiffness

blade_torsion_moment
blade_torsion_moment - torsion_moment

C

characteristic_load

characteristic_value_material_property_con
characteristic_value_material_property_comn
characteristic_value_material_property_stra

Content language English ~

Vocabulary information

TITLE ASPECT: wind energy vAriableS ParametErs and ConsTants

DESCRIPTION Controlled vocabulary of variables, parameters and constants
used in wind energy community.

CREATOR Technical University of Denmark, DTU Wind Energy

RIGHTS https://spdx.org/licenses/CC0-1.0

TYPE http:/ /www.w3.0rg/2004/02/skos/corettConceptScheme

URI http:/ /data.windenergy.dtu.dk/controlled-terminology/aspect/

Resource counts by type

Type Count
Concept 140

Term counts by language

characteristic_value_material_property_stre Language Preferredterms  Alternateterms  Hidden terms
characteristic value material propertv ten: English 140 35 0
facie AT Enelist =

http://purl.org/aspect



http://purl.org/aspect
http://purl.org/neat

Vocabularies for review on Google Drive / simple representation

[ ] @ NEAT-taxonomy - Google Sheet X + [ ] [ ] ASPECT-taxonomy - Google Sh- X +
C O B =2 https://docs.google.com/spreadsheets/d/1dvfNjJODfhb7VEWObNm' ¥ Y In @ O Q Q@ ®© @ = C O B8 =2 https://docs.google.com/spreadsheets/d/11zJ9cCVmoU2tcZ-Pax bd L n @ © ﬂ Q@ ®@ @ =
NEAT-taxonomy  ¥¢ & savedto Drive = ASPECT-taxonomy  ¥¢ e = e
File Edit View Insert Format Data Tools Add-ons Help Lastedit was 15 minutes ago File Edit View Insert Format Data Tools Add-ons Help Lastedit was 9 minutes ago
e~ o~ @ P O00% v § % .0 .00 123v  Default(Ca. v 11 - B I & A & H R R A ~ o~ ow P 00% v § % .0 .00 123w Calibri >~ n - B I & A & H R S L R A B
Al - Top Terms H12 v
A B c D E F G H A B c D E F G H 1 J

1 Toé Terms . Narrow Terms 1 | Enviromental Condition Terms

Economics

air_pressure

2 2
3 Business Models 3 air_temperature o
4 Levelized Cost of Energy Models 4 crosswind
5 Market Models 5 flow_inclination_angle
6 Project Finance 6 headwind
7 Support Schemes 7 number_of particles_classified
8  Operation & Maintenance 8 particle_diameter +
9 Commissioning 9 particle_fall_speed
10 Decommissioning 10 radar_reflectivity
" End-of-Life Extension " radial_velocity_of scatterers_toward_instrument
12 Re-Certification 12 rain_status \
13 Recycling 13 rainfall_amount
14 Repowering 14 rainfall_kinetic_energy
15 Revamping 15 rainfall_rate
186 Forecasting 18 relative_humidity
17 Health & Safety 17 tailwind
18 Installation 18 wind_direction
19 Maintenance Scheduling 19 wind_speed
20 Siting 20  Generic Terms
21 Design Conditions 21 azimuth_angle
22 Turbulence 22 elevation_angle
23 Infrastructures 23 Wind Power Plant Terms
24 Long-Term Extrapolation 24 Wind Turbine Terms
25 Resource Assessment 25 Wind Turbine Nacelle Terms
26 Spatial Planning 26 gearbox_displacement
+ = simple representation ~ semantic representation ~ . + = simple representation ~ semantic representation ~ 4

NEAT taxonomy ASPECT taxonomy
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Vocabularies for review on Google Drive / semantic representation

[ XON ] NEAT-taxonomy - Google Sheet X |+
<« C O B = https://docs.google.com/spreadsheets/d/1dvfNjJODfhb7vVEWObNM' £ L In @ © ﬁ' Q@ ®© @
NEAT-taxonomy ¥ B & ‘ =) 5 2 Share
File Edit View Insert Format Data Tools Add-ons Help Lasteditwas 16 minutes ago
~ o~ ® P 100% v § % 0 .00 123v  Hehetica. v~ 12 - B I & A & H E-iclp-wr o A
Al - ConceptScheme URI
A B Cc D E
1 [ConceptScheme URI | http://data.windenergy.dtu.dk/controlled-terminology/neat/
2 PREFIX neat http://data.windenergy.dtu.dk/controlled-terminology/neat/
3 PREFIX pav http://purl.org/pav/
4 PREFIX dct http://purl.org/dc/terms/
s PREFIX rdf http://www.w3.0rg/1999/02/22-rdf-syntax-ns#
s PREFIX rdfs http://www.w3.0rg/2000/01/rdf-schema#
7 skos:prefLabel NEAT
8 dct:title NEAT: wiNd Energy tAxonomy of Topics
9 dct:description A taxonomical organization of research topics in wind energy which follows a typical lifecycle of wi

10 dct:creator

11 dct:creator

12 pav:version

13 pav:createdOn

14 pav:lastUpdatedOn

http://orcid.org/0000-0003-4124-9040
http://orcid.org/0000-0002-9381-9693
0.1
2020-12-01T00:00:00+01:00
2020-12-01T00:00:00+01:00

16 Identifier skos:prefLabel rdf:type rdfs:label | skos:definition@en

17 neat:IEVref |IEV ref rdf:Property IEVref  |A code used to identify certain concept

18 neat:Economics Economics

19 neat:BusinessModels Business Models A conceptual structure that supports th

20 neat:LevelizedCostofEnergyModels Levelized Cost of Energy Models An expression of the production cost of

21 neat:ProjectFinance Project Finance

22 neat:MarketModels Market Models

23 neat:SupportSchemes Support Schemes

24 neat:OperationMaintenance Operation & Maintenance Combination of all technical and manag

25 neat:Commissioning Commissioning Activities undertaken to prepare a syste

26 neat:Decommissionina Decommissionina Administrative and technical actions tak
+ = simple representation ~ semantic representation ~

T

NEAT taxonomy

&

[ ASPECT-taxonomy - Google She X |+
C O B =2 https://docs.google.com/spreadsheets/d/11zJ9cCVmoU2tcZ-Paxra . 1y Y In @ O ﬁ‘ © © @
ASPECT-taxonomy 7 [ Sl = snare
File Edit View Insert Format Data Tools Add-ons Help Lastedit was 15 minutes ago
o~ T 100% v § % .0 .00 123v  Helvetca. v 12 ~ B I S A e H Ev il o A
- ConceptScheme URI
A B c

[ConceptScheme URI | http://data.windenergy.dtu.dk/controlled-terminology/aspect/
PREFIX aspect http://data.windenergy.dtu.
PREFIX pav http://purl.org/pav/
PREFIX dct http://purl.org/dc/terms/
PREFIX rdf http://www.w3.0rg/1999/0:
PREFIX rdfs http://www.w3.0rg/2000/0"
skos:prefLabel ASPECT
dct:title ASPECT: wind energy vAriableS ParametErs and ConsTants
dct:description Controlled vocabulary of variables, parameters and constants used in wind energy comn
dct:creator Technical University of Denmark, DTU Wind Energy
dctrights https://spdx.org/licenses/CC0-1.0
pav:version 0.1.0
pav:createdOn 2020-10-22T22:00:00+01:00

pav:lastUpdatedOn

2021-06-21T15:00:00+01:00

Identifier [ skos:prefLabel [ rdf:type
aspect:iec-61400-13-name iec-61400-13-name rdf:Property
aspect:iec-61400-25-2-name iec-61400-25-2-name rdf:Property
aspect:prefUnit prefUnit rdf:Property
aspect:altUnit altUnit rdf:Property
aspect:GenericTerms Generic Terms
aspect:azimuth_angle azimuth_angle
aspect:elevation_angle elevation_angle
aspect:EnviromentalConditionTerms Enviromental Condition Terms
aspect:wind_speed wind_speed
+ = simple representation ~ semantic representation ~

FaR
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ASPECT taxonomy



WE NEED YOUR INPUTS ON EXTENDING NEAT AND ASPECT !!!

PLEASE COMMENT THE PREVIOUS GOOGLE SHEET DOCS!!!

START WITH SIMPLE REPRESENTATIONS AND OPTIONALY LOOK AT
SEMANTIC REPRESENTATION

() DO



() DO

ASPECT

‘ General purpose field

‘ Domain specific field




() DO

.y J
1
1

LEGEND

I Vocabulary
' Template field

O Template element




Creator

Name
hasField

() DO

Creator
Email
hasField hag
Element

.
oo

I

LEGEND

=F Vocabulary

' Template field
O Template element




Technical ’0‘ %ﬁg
oo Universityof A

@< Denmark L' 8 FAIR
<= Fa rm CDnnerS Data Collective

Generic Dataset Metadata Template (GDMT)

e Developed by FAIR Data Collective (FDC)
e Made by fusing and improving DataCite and DCAT scheme

e GDMT contains 100 fields (‘only’ 13 mandatory) grouped in ~20 elements

e Unlike the DataCite template, GDMT is MACHINE-ACTIONABLE, details at:
. CEDAR
- GitHub

e GDMT contains a ‘back-end’ ontology that enables machine-actionability and has:
- ~120 RDF properties (i.e., defined fields and elements with resolvable PIDs)
- ~1000 controlled terms (with resolvable PIDs)

© *PID = Persistent Identifier, URL = resolvable PID (e.g., your ORCID ID)


https://openview.metadatacenter.org/templates/https:%2F%2Frepo.metadatacenter.org%2Ftemplates%2F17cb90a2-05d0-4b1d-9f4a-6ee3bf9c362b
https://github.com/fair-data-collective/generic-dataset-metadata-template
http://vocab.fairdatacollective.org/gdmt/

PN

FAIR

Data Collective

DCAT (Data Catalog Vocabulary) organizations

—o] [—2] [—<
=!=!=!

1..N
Collection \

—-0

0..N
Dataset

Distribution

() OS] hitps://www.w3.org/TR/vocab-dcat-3/



https://www.w3.org/TR/vocab-dcat-3/

PN

FAIR

Data Collective

DCAT organizations

Collection
Metadata

Dataset
Metadata

Distribution
: Metadata
Collection

(e.g. FarmConners Collection) /
Dataset \

Distribution

() OS] hitps://www.w3.org/TR/vocab-dcat-3/



https://www.w3.org/TR/vocab-dcat-3/

FAIR

DCAT organizations

Collection
Metadata

Dataset
Metadata

Distribution
Metadata

Collection

Repository
concern

Distribution

This course
concern

() DS

18



Resource Type

Dataset Identifier
Related Resource
Version

Language

Title

Description

Subjects and Keywords
Creator

Contributor

‘Extension’ elements

Data Stream
Data Source
Variable
Spatial Coverage
Vertical Coverage
Dataset Temporal Coverage
Metadata

Publisher
Rights Dataset
Date Distribution
Funding Metadata
. Distribution
‘Typical’ elements .‘ —

‘Dataset distribution’ element(s)

You can find definitions of elements and fields on CEDAR and GitHub.
OntoStack serves the GDMT ontology, which contains a number of controlled terms and RDF properties that enable machine-actionability .


https://openview.metadatacenter.org/templates/https:%2F%2Frepo.metadatacenter.org%2Ftemplates%2F17cb90a2-05d0-4b1d-9f4a-6ee3bf9c362b
https://github.com/fair-data-collective/generic-dataset-metadata-template
http://vocab.fairdatacollective.org/gdmt/

Resource Type

Dataset Identifier

Related Resource

Version

NEAT Language
Title

Description

Subjects and Keywords
Creator

Contributor

Publisher

Rights

Date

Funding

‘Typical’ elements

‘Extension’ elements

Data Stream ASPECT

Data Source
Variable
Spatial Coverage
Vertical Coverage
Dataset Temporal Coverage
Metadata

Dataset
Distribution
Metadata

-~ Distribution

‘Dataset distribution’ element(s)

By creating domain specific controlled vocabularies and updating
GDMT to use them, we turn GDMT to Specific Dataset Metadata Template (SDMT)

() DO




Resource Type
Dataset Identifier
Related Resource

Version
Language
Title
Description
Subjects and Keywords
Creator
Contributor
Publisher
Rights

Date
Funding

‘Typical’ elements

‘Extension’ elements

Data Stream

Data Source <
Variable

If time allows we could define
controlled vocab of data sources
that produce data such as
instruments and models

Spatial Coverage

Vertical Coverage

Dataset Temporal Coverage
Metadata

Dataset
Distribution
Metadata

. -~ Distribution

‘Dataset distribution’ element(s)

By creating domain specific controlled vocabularies and updating
GDMT to use them, we turn GDMT to Specific Dataset Metadata Template (SDMT)

() DO




Resource Type
Dataset Identifier
Related Resource

Version
Language
Title
Description
Subjects and Keywords
Creator
Contributor
Publisher
Rights

Date
Funding

‘Typical’ elements

By creating domain specific controlled vocabularies and updating

Dataset
Metadata

‘Extension’ elements

If time allows we start making
Data Stream controlled vocab of data sources

Data Source t.hat produce data such as
. instruments and models
Variable

Spatial Coverage
Vertical Coverage
Temporal Coverage
Environmental Conditions
Activity k
If time allows we can

extend template with
extra elements/fields

Dataset
Distribution
Metadata

. -~ Distribution

‘Dataset distribution’ element(s)

GDMT to use them, we turn GDMT to Specific Dataset Metadata Template (SDMT)

() DO



Questions/Comments?

() DO



Implementation of semantics

() DO



doWIND: data aggregation and subsetting API

ordo ab chaos

" - =

/get-data
/get-metadata

=
SR
s O 8
i
- =

/get-variables
/get-variables-for-height
/get-heights-for-variables

Standard data format Unorganized data in all kind of formats
Rich metadata Limited or no metadata
©. 00 Single approach to access (meta)data Located evrywhere and nowhere



() DO



doWIND: key features

Data owners

API provided as a docker container / python package

Configuration of the API through a simple YAML file

Ability to control maximum file size served to user

Ability to control data access using auth package

Back-end data can be in various formats:
GeoTiff, NetCDF, Zarr, ...

Metadata make use of controlled vocabularies

 Data users

Ability to aggregate and subset data based on (currently):
— Variables
— Geospatial coverage (Bounding box, Height)

Access to data through HTTP calls (basically links)
Receive NetCDF file with rich metadata
NetCDF conforms to metadata schema

NetCDF variable attributes linked to controlled
vocabularies



doWIND instances

* New European Wind Atlas (NEWA):

e NEWA microscale atlas
e NEWA mescoscale atlas



https://wps.neweuropeanwindatlas.eu/api/microscale-atlas/v1/docs
https://wps.neweuropeanwindatlas.eu/api/mesoscale-atlas/v1/docs

DTU Wind Energy

Department of Wind Energy

Implementation of semantics in doWIND
« C ; 8 h:ftDSI//W:j::europeanwindatlas.eu/api/mesc ke ©® & In D OB @ © @ =

doWIND API: NEWA Mesoscale Atlas ©2 <=

/api/mesoscale-atias/v1/openapi.json

Servers

/api/mesoscale-atlasivl v

default A

GET /get-data GetData Bbox v

https://_ . ./get—metadata > = /get-metadata GetMetadata N
GET /get-heights-for-variable GetHeights For Variable v

13} /get-variables-for-height Get Variables For Height v

GET /get-variables Get Variables v

https://wps.neweuropeanwindatlas.eu/api/mesoscale-atlas/v1l/docs

() DO



https://wps.neweuropeanwindatlas.eu/api/mesoscale-atlas/v1/docs

DTU Wind Energy
Department of Wind Energy

Subject resolvable PIDs

[ NON wps.neweuropeanwindatlas.eufapi/r X =+
- C & https://wps.neweuropeanwindatlas.eu/api/me  150% ¢ @ & In @D © B © ©@ @ =
JSON Raw Data  Headers
Save Copy Collapse All Expand All Y/ Filter JSON
» distribution_statement: "These data follow DTU Wi..r product using data.\n"
» citation: ""Hahmann, Andrea N.; Sile..10.11583/DTU.14414096.v1"
featureType: "trajectoryProfile"
cdm_data_type: "Grid"
data_mode: ""Delayed-mode"
date_create: "2021-06-22T11:59:54"
date_update: "2021-06-22T11:59:54"
northBoundLatitude: 55.723127
southBoundLatitude: 55.36918
eastBoundLongitude: 8.584411
westBoundLongitude: 7.688282
» variable: [..]
0: “"http://purl.org/neat/Siting"
1: “"http://purl.org/neat/WindMapping"
SUbjECt PIDs 2: “"http://purl.org/neat/WindAtlas"
3: "http://purl.org/neat/ResourceAssessment"
4: “"http://purl.org/neat/DesignConditions"
history: o

(<) DO




DTU Wind Energy
Department of Wind Energy

Resolvable PIDs

00 E Ontology viewer: neat: Siting X +

C O & &2 datawindenergy.dtu.dk/ontologies/view/neat/ 7.7 Y In @ © ﬂ @ © @ =

Content language English ~

NEAT: wiNd Energy tAxonomy of Topics

Alphabetical Hierarchy Groups
o_ Y

~Economics PREFERRED TERM Siti ng R

-Operation & MainteNanCe | o e e

4-Siting .
i-Design Conditions DEFINITION A process qf 'evaluatlng a number of factor
-Infrastructures before deciding to pursue development of a
i-Long-Term Extrapolation new wind farm project. These factors include:
-~Resource Assessment wind resource and compatibility of land/area,
;-Spatial Planning environmental impacts and community input
~Wind Atlas (i.e., social acceptance)
“Wind Mapping ) .

Wind Power Plant NARROWER CONCEPTS Design Conditions

t-Wind Turbine Infrastructures

Long-Term Extrapolation
Resource Assessment
Spatial Planning

Wind Atlas

Wind Mapping
CONTRIBUTOR https:/ [orcid.org/0000-0002-9381-9693
CREATOR http:/ /orcid.org/0000-0003-4124-9040
URI http:/ /data.windenergy.dtu.dk/controlled-

terminology/neat/Siting 3§

Download this concept: RDF/XML TURTLE JSON-LD

@00
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Variables metadata

(<) DO

N

https://.../get-variables

DTU Wind Energy
Department of Wind Energy

[ NON ) © GoWIND API: NEWA Mesoscale - X +

&« C O 8 nttps:/wps.neweuropeanwindatlas.eu/api/mesos: 17 @ & In @D 0 B © @ @ =

doWIND API: NEWA Mesoscale Atlas “2 <=

/apiymesoscale-atlas/vi/openapi.json

Servers
/api/mesoscale-atlasivl

default A

“ /get-heights-for-variable GetHeights For Variable v

“ /get-variables-for-height Get Variables For Height v

4

> “ /get-variables Get Variables N

T e eSS e




Variables resolvable PIDs

00 wps.neweuropeanwindatlas.eufapi/r X +

(<) DO

< > C & https://wps.neweuropeanwindatlas.eu/api/me  150% ¢ ©® ¥

Variable PID

JSON Raw Data Headers

Save Copy Collapse All

» wind_speed_min:

» wind_speed_max:

v wind_speed_mean:
long_name:
standard_name:
units:
concept_pid:

v heights:
0:

o U A W N

7:

» wind_speed_std:

» air_temperature_min:

" air_temperature_max:

Expand All Y/ Filter JSON

{.}
{.}

"Horizontal Wind Speed"
"wind_speed"
llm S-1"

“"http://purl.org/aspect/wind_speed"

10

50

75

100
150
200
250
500
{.}
{-}

DTU Wind Energy
Department of Wind Energy

nmeooHe e @ =




DTU Wind Energy
Department of Wind Energy

Variables resolvable PIDs

[ NON | E Ontology viewer: aspect: wind_ X +
&« C O 8 & datawindenergy.dtu.dk/ontologies/view/aspe ¥ @ & N @ © ﬂ Q© ® @ =
ontOlogy viewer Vocabularies About Feedback Help

ASPECT: wind energy vAriableS ParametErs and ConsTants

Content language English ~

Enviromental Condition Terms > wind_speed

Search

Alphabetical Hierarchy Groups

4-Enviromental Condition Terms

-air_pressure PREFERRED TERM Wi nd_speed -»9

Al eMPeratUIe
~crosswind

-flow_inclination_angle DEFINITION Speed is the magnitude of velocity. Wind is
-headwind defined as a two-dimensional (horizontal) air
~number_of_particles_classified velocity vector, with no vertical component.
~particle_diameter (Vertical motion in the atmosphere has the
~particle_fall_speed standard name upward_air_velocity.) The wind

~radar_reflectivity

~radial_velocity_of_scatterers_toward_inst
-rain_status BROADER CONCEPT Enviromental Condition Terms

-rainfall_amount ENTRY TERMS horizontal_wind_speed
~rainfall_kinetic_energy

speed is the magnitude of the wind velocity.

. vh

~rainfall_rate

-relative_humidity ABBREVATION WS

Lol PREFERED UNIT m s-1

~wind_direction

~wind_speed CREATOR https:/ /orcid.org/0000-0002-9381-9693
t-Generic Terms . )
i-Wind Power Plant Terms URI http:/ /data.windenergy.dtu.dk/controlled-

terminology/aspect/wind_speed &

Download this concept: RDF/XML TURTLE JSON-LD
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Embedded metadata in data

o0 ° doWIND API: NEWA Mesoscale X +

&« C O 8 nttps:/wps.neweuropeanwindatlas.eu/api/mesos: 17 @ & In @D © B © ©@ @ =

doWIND API: NEWA Mesoscale Atlas “2 <=

/api/mesoscale-atlas/v1i/openapi.json

Servers
/api/mesoscale-atlasivl

default A

h .
https://.../data > “ /get-data GetDataBbox Ny
“ /get-metadata GetMetadata v>

“ /get-heights-for-variable GetHeights For Variable v

“ /get-variables-for-height Get Variables For Height v

“ /get-variables Get Variables v

https://wps.neweuropeanwindatlas.eu/api/mesoscale-atlas/v1l/docs
© T T T T T T TP e e



https://wps.neweuropeanwindatlas.eu/api/mesoscale-atlas/v1/docs

DTU Wind Energy

Department of Wind Energy

oJ

NetCDF global and variable attributes

O [ ] ' Untitled - Jupyter Notebook X +

nmeooe He e @ =

C O [ localhost:8888/notebooks/Untitled.ir E 90% ¥ YV,

j J Upyter Untitled Last Checkpoint: Last Friday at 7:54 PM (unsaved changes) P Logout
File Edit View Insert Cell Kemel Widgets Help Trusted & |Python3 O
B+ = @B 4+ v PRuin B C MW Code v &
In [1]: 1 import xarray as xr
Resul‘“ng NetCDF In [2]: 1 »ds = xr.open_dataset("./newa_mesoscale_data.nc")
In [3]: print(ds)
<xarray.Dataset>
Dimensions: (height: 1, south_north: 14, west_east: 20)

Coordinates:
* west_east
* south_north
* height
crs
Data variables:
wind_speed_mean
Attributes: (12/23)

Metadata embedded as attributes

subject attribute

(west_east) float64 4.174e+06 4.177e+06 ... 4.231e+06
(south_north) float64 3.626e+06 3.623e+06 ... 3.587e+06
(height) int32 100

int8 ...

(height, south_north, west_east) float32 ...

title: New European Wind Atlas: Mesoscale Atlas

authors: Andrea N. Hahmann, Tija Sile, Bjorn Witha, Neil ...
summary: The mesoscale part of the New European Wind Atla...
dataset_pid: https://doi.org/10.11583/DTU.14414096

subset_pid: https://wps.neweuropeanwindatlas.eu/api/mesoscal...
institution: DTU Wind Energy

southBoundLatitude: 55.36918

eastBoundLongitude: 8.584411

westBoundLongitude: 7.688282

variable: wind_speed_mean

subject: http://purl.org/neat/Siting, http://purl.org/nea...
history: 2021-06-24T04:00:36\tdaTap v@.1.1\thttps://wps.n...

In [ ]:




DTU Wind Energy
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Embedded and stand-off metadata linking

o o wps.neweuropeanwindatlas.eufapi/i X + [ ] @ &' Untitled - Jupyter Notebook X -
<« C & https://wps.neweuropeanwindatlas.eu/api/me  150% ¥ Y n @0 O B ©@ © @ = C O D localhost:88sgjnotebooksfuntiteds B 0% v © & I D © B © © @ =
JSON Raw Data Headers : Ju pyter Untitled wnsaved changes) P Logout
Save Copy Collapse All Expand All 7/ Filter JSON File  Edit View Insert Cell Kemel  Widgets  Help Trusted | Python3 O
» distribution_statement: "These data follow DTU Wi..r product using data.\n"
» citation: "Hahmann, Andrea N.; Sile..10.11583/DTU.14414096.v1" +([x @B+ PRn ] B C|» jCode V)| =
featureType: "trajectoryProfile"
cdm_data_type: "Grid" .
In [1]: 1 import xarray as xr
data_mode: "Delayed-mode"
date_create: "2021-06-22T11:59:54" In [2]: 1 ds = xr.open_dataset("./newa_mesoscale_data.nc")
date_update: "'2021-06-22T11:59:54" 113]
In [13]: 1 # print(ds
northBoundLatitude: 55.723127 : =
southBoundLatitude: 55.36918 In [11]: 1 print(ds.subject.replace(", ","\n"))
eastBoundLongitude: 8.584411 http://purl.org/neat/Siting
westBoundLongitude: 7.688282 http://purl.org/neat/WindMapping
. . http://purl.org/neat/WindAtlas
» variable: [..] http://purl.org/neat/ResourceAssessment
v subject: http://purl.org/neat/DesignConditions
0: "http://purl.org/neat/Siting" n ] y
n :
1: "http://purl.org/neat/WindMapping" f—
2: "http://purl.org/neat/WindAtlas"
3: "http://purl.org/neat/ResourceAssessment"
4: "http://purl.org/neat/DesignConditions"
history: "

JSON NetCDF (variable attribute)
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