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What are data standards?

I"'

Data standards are documented agreements on representation, format, definition, structuring,
tagging, transmission, manipulation, use, and management of data



And why do we want them?

Communication ....
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https://www.force11.org/group/fairgroup/fairprinciples
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Standardization recognition

Data standardization: common data
definitions, formats, representation and
structures - broad or narrow recognition
We all use data standards as part of
making data and results useful for our self
More advantages

o Reproducibility = others (and yourself)
may actually understand what your
done

o Quality = data integrity
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researcher

Institution

National

International
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Ecological Data Should Not Be So Hard to Find

and Reuse
Timothée Poisot ! 2@ &, Anne Bruneau 1+ 2, Andrew Gonzalez > @,
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exemplified by Darwin Core or other specialized ontologies), but rather domain-
specific data representations informed by real research use-cases, which can be

oL B ilea g ol The challenges of standardized data formats lie in creating a

way of representing the many possible ways in which ecological data can be

integrated, and finding which way is amenable to research work while ensuring the

Sslir=auta ey Mi Bl ta)sssbtale)s BBy D vataated 1 his requires a discussion at the interface
between technical constraints and the needs of researchers, who act as both

producers and consumers of data. Although adopting a domain-specific perspective

Heterogeneity of ecological data perceived as
barrier to publishing and re-use (FAIRIfication)
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A conceptual schema for (field) ecological data

Photo; David Glass, CC-BY-SA 3.0
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The Darwin core “standard” and extensions extensively
used for sharing ecological data

OCEAN BIODIVERSITY
INFORMATION SYSTEM
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What is Darwin Core?

Broadly definition: A body of standard
practices to facilitate biodiversity data
sharing

Narrow definition: A library and
definitions of common biodiversity data
terms (ca. 200 of them)

Maintained by Biodiversity
Information
Standards

Some online resources: The Darwin Core Standard, History of DwC and biodiversity informatics in
general, Quick reference quide (the DwC “human-friendly” access point), Darwin Core Questions &
Answers site, Darwin Core Hour Webinars, academic reference



http://www.tdwg.org/
http://rs.tdwg.org/dwc/
https://tinyurl.com/jbt77c2
https://tinyurl.com/jbt77c2
https://dwc.tdwg.org/terms/
https://github.com/tdwg/dwc-qa
https://github.com/tdwg/dwc-qa
https://github.com/tdwg/dwc-qa/wiki/Webinars
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0029715
http://www.tdwg.org/

DwC builds upon and share terms with other standards
(examples)

Dublin Core (DC): Describing
resources in general (e.g. type, DwC
modified)

Audubon Core (AC): Terms
describing biodiversity media DC
resources

HC

Humbolt Core: Terms for
biodiversity inventory

AC



http://dublincore.org/
http://terms.tdwg.org/wiki/Audubon_Core
https://doi.org/10.1111/ecog.02942

Exsample: describing an occurrence

occurrenceID: “urn:uuid:e122e87f-3207-458c-9f21-c5231960c674"
recordNumber:”12244"

organismID: “orcid.org/0000-0003-4529-6266"

organismName: “Anders Gravbret Finstad”

scientificName: “Homo sapiens Linnaeus, 1758"
occurrenceStatus: “present”

organismQuantity: 101 _
or§an1$mQuant1tyType:.“blomassKg"
establishmentMeans: “invasive”

recordedBy: “Zaphod Beeblebrox”
identifiedBy “Ford Prefect” ....

See e.g. Quick reference quide, Darwin Core Questions & Answers site, |IPT wiki


http://rs.tdwg.org/dwc/terms/
https://github.com/tdwg/dwc-qa
https://github.com/gbif/ipt/wiki/DarwinCore.wiki
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A dataset consists of a set of
records (a.k.a rows for
tabular representation)
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https://github.com/tdwg/dwc-qa/wiki/Controlled-Vocabularies
https://github.com/tdwg/dwc-qa/wiki/Controlled-Vocabularies

Examples of ecological data types documented
using Darwin Core and extensions

AL GBIF
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Amateur Entomologists' Society (http://www.amentsoc:org), CC-BY. 2.0

https://www.gbif.orag/dataset/aeal7af8-5578-4b04-b5d3-7adf0c5a1e60



https://www.gbif.org/dataset/aea17af8-5578-4b04-b5d3-7adf0c5a1e60
https://www.gbif.org/dataset/aea17af8-5578-4b04-b5d3-7adf0c5a1e60
https://www.gbif.org/dataset/aea17af8-5578-4b04-b5d3-7adf0c5a1e60
http://www.amentsoc.org/

Panel data

DATASET | 17,2019

Rock ptarmigan (Lagopus muta) radio telemetry in Lierne, Norway

Published by Norwegian Institute for Nature Research

Erlend B. Nilsen « Hans Chr. Pedersen « Henrik Broseth « Pal F. Moa « %2 Roald Vang

DATASET  PROJECT  METRICS  ACTIVITY & DOWNLOAD _ _

BECAUSE YOU ARE TRUSTED CONTACT

This data set is based on a small radio telemetry project on rock ptarmigan (Lagopus muta) in Lierne icipalit last modified: 18,2019
central Norway. In total, 85 rock ptarmigans were captured and radio-collared. After release, the birds were re-located Hosted by: Nonwegian Institute for Nature Research
with variable geographical precision (noted in the data). When mortality were detected, cause of death was as far as
possible recorded. In the published data, cause of death is attributed to one of two causes (hunting OR other causes),
and this information is avail.  More » EEEE oo RESECRTES
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https://www.gbif.orag/dataset/b848f1f3-3955-4725-8ad8-e711e4a9e0ac



https://www.gbif.org/dataset/b848f1f3-3955-4725-8ad8-e711e4a9e0ac

Vegetation plots

Get data How-to Tools Community About

SAMPLING EVENT | REGISTERED JUNE 22, 2016

InboVeg - NICHE-Vlaanderen groundwater related vegetation relevés for
Flanders, Belgium

Published by Research Institute for Nature and Forest (INBO)

&2 Els De Bie « Dimitri Brosens « Peter Desmet

The NICHE-Viaanderen project had the goal to develop an hydro-ecological prediction model, used in ecological impact
assessment studies. The data in this dataset is part of the vegetation-plot data used to feed the model and contains R ES EARCH l N ST' T U TE

terrestrial on relevées in relation to groundwater levels. Vegetation plot relevés were NATURE AND FOREST

performed near selected piezometers (WATINA database, groundwater network Flanders) between May and August in Metadata last modified: December 13, 2017
Mor

2002, 2004 and 2005. Initially the veg... More Hosted by: Res
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License: CC0 1.0
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https://www.abif.org/dataset/3d1231e8-2554-45e6-b354-e590c56ce9a8



https://commons.wikimedia.org/wiki/File:Botanist_Fleur_Nicklen_enjoys_the_sunshine_while_counting_spruce_seedlings_during_vegetation_plot_installation_(8447450019).jpg
https://www.gbif.org/dataset/3d1231e8-2554-45e6-b354-e590c56ce9a8

Line transects

SAMPLING EVENT | REGISTERED FEBRUARY 11,2020

Vessel line-transect surveys of Arctic cetaceans in the Chuckchi Sea,
Arctic Marine Biodiversity Observing Network (AMBON) research cruise
on the vessel Norseman Il, 2015-08-09 - 2015-09-03

Published by United States Geological Survey

=2 Kate Stafford « Sue Moore « Katrin lken « Chris Turner

DATASET METRICS ACTIVITY & DOWNLOAD o> HOME PAGE

This dataset contains cetacean lion data during shif transects in the Chukchi Sea during the
9 August - 3 September 2015 Arctic Marine Biodiversity Observing Network (AMBON) research cruise. The dataset is
two comma-separated values (csv) files describing the dates, times, latitude, longitude, species and best-high-low
estimates of numbers for each cetacean (whales). This dataset was exported from the marine bird and mammal
observation software WinCruz from the entire survey, and later transformed from the WinCruz format into Darwin Core
formatted tables (DWC, occurrence core), with DwC term names as column names.
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https://www.gbif.org/dataset/f4b56e69-4ff5-4cd2-bc48-ec273232d9e0



https://observation.org/photos/21084304.jpg
https://www.gbif.org/dataset/f4b56e69-4ff5-4cd2-bc48-ec273232d9e0

SAMPLING EVENT | REGISTERED FEBRUARY 16, 2018

Limnic freshwater benthic invertebrates biogeographical
mapping/inventory NTNU University Museum

Quantitative monitoring
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https://www.gbif.ora/dataset/33591b80-0e31-480c-82ce-2f57211b10e6



https://www.gbif.org/dataset/33591b80-0e31-480c-82ce-2f57211b10e6

eDNA based inventories

Get data How-to Tools Community About

OCCURRENCE DATASET | REGISTERED OCTOBER 11,2018

Ecosystem biomonitoring with eDNA: metabarcoding across the tree of
life in a tropical marine environment

Published by Atlas ing Australia

Effective marine management requires comprehensive data on the status of marine biodiversity. However, efficient
methods that can document biodiversity in our oceans are currently lacking. Environmental DNA (eDNA) sourced from
seawater offers a new avenue for investigating the biota in marine ecosystems. Here, we investigated the potential of
eDNA to inform on the breadth of biodiversity present in a tropical marine environment. Directly sequencing eDNA
from seawater using a shotgun approach res. More
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https://www.gbif.org/dataset/f8ceb4e6-82ff-4325-afc8-eb5e64b5f842

Camera traps

Get data How-to Tools Commui About

SAMPLING EVENT | REGISTERED OCTOBER 17,2019

Wildlife inventory in the Azores using camera trapping

Published by Universidade dos Acores

&4 Lucas Lamelas-L6pez « Xose Pardavila « Isabel Amorim  Paulo A. V. Borges

DATASET  PRO acTvITY &
The present publication provides a data set from five camera-trapping sampling campaigns on two islands of the Project ID: AZORESBIOPORTAL
Azorean archipelago (Pico and Terceira islands). Between 2013 and 2018, two sampling campaigns were conducted Metadata last modified: October 31, 2019
on Terceira island (‘"TER_13-15" survey) and on Terceira and Pico islands (TTER-PIC_18" survey) aimed to study the &
Hosted by: Instituto Superior de Agronomia
ecology of introduced mammals. A third sampling campaign was performed between 2015 and 2017 sampling was it s
versidade de Lisboa
performed in vineyards on Terceira island in order to evalu..  More &
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https://www.gbif.org/dataset/7d6b90d2-14c0-4ba6-9e45-449b56bab878



https://doi.org/10.3897/BDJ.8.e47865
https://www.gbif.org/dataset/7d6b90d2-14c0-4ba6-9e45-449b56bab878

Challenges

National Wetland Inventory (NV)

e

e Heterogeneity in application
how DwC are used to code
ecological data

Bumblebees and buttel



https://www.gbif.org/dataset/aea17af8-5578-4b04-b5d3-7adf0c5a1e60
https://www.gbif.org/dataset/aea17af8-5578-4b04-b5d3-7adf0c5a1e60

Challenges

Heterogeneity in application
how DwC are used to code
ecological data

More coherent data model
(coming ...?)

Need of (more) community
derived recommendations
and guides to publishing and
re-use of ecological data

Other Formats
PDF file

Contribute

@ Improve this document
@ Create anissue
) Edit on GitHub
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Publishing sequence-derived data through
biodiversity data platforms [Community review
draft]

Anders . Andersson - Andrew Bissett - Anders G. Finstad - Frode Fossoy - Marie Grosjean - Michael Hope - Urmas Kdljalg - Daniel Lundin
- R. Henrik Nilsson - Maria Prager - Thomas Stjemegaard - Cecilie Svenningsen - Dmitry Schigel - Version 2a2a602,
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This d is also available in PDF format.




SHORT TERM LONG TERM

Data sharing:
the when
choices

 file formats « share with * repository?
* ownership whom? * long-term

« metadata  embargo? manager?

« storage * licensing

* backups  metadata

Sophie Kay 2013 (Open Science Training Initiative) CC-BY 3.0.



Data sharing: the where choices J{
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How to choose a data repository

Cg‘? Dominique Roche mi

MARIE CURIE ACTIONS @dom_ roche hﬁﬂ?ﬁﬁgf



+ DRYAD
Joint Data Archiving Policy (JDAP)

The Joint Data Archiving Policy (JDAP) describes a requirement that data supporting
publications be publicly available. This policy was adopted in a joint and coordinated
fashion by many leading journals in the field of evolution in 2011, and JDAP has since
been adopted by additional journals across various disciplines.

Whitlock, M. C., M. A. McPeek, M. D. Rausher, L. Rieseberg, and A. J. Moore.
2010. Data Archiving. American Naturalist. 175(2):145-146,
https://doi.org/10.1086/650340

Rieseberg, L., T. Vines, and N. Kane. 2010. Editorial and retrospective 2010.
Molecular Ecology. 19(1):1-22, https:/doi.org/10.1111/j.1365-
294X.2009.04450.x

Moore, A. J., M. A. McPeek, M. D. Rausher, L. Rieseberg, and M. C. Whitlock.
2010. The need for archiving data in evolutionary biology. Journal of
Evolutionary Biology. https://doi.org/10.1111/j.1420-9101.2010.01937 .x

http://datadryad.org/pages/jdap



http://datadryad.org/pages/jdap

Journals that require open data

Examples: %‘ A A QS

.The Amerlcan NaturalISt ADVANCING SCIENCE, SERVING SOCIETY -

Biological Journal of the Linnean Society

*Biology Letters

*BMC Ecology sournaL ofF Evolutionary Biology

*BMC Evolutionary Biology

e Joumalof Ecology
Journal of Ecology

BMJ Open [l THE ROYAL

Ecological Applications Journal of Applied Ecology

: o4
*Ecological Monographs ﬁﬂm SOCIETY Methods in Ecology and Evolution

*Ecology -
*Ecosphere Functional Ecology
Evolution P Journal of Animal Ecology

*Evolutionary Applications
*Frontiers in Ecology and the Environment

*Functional Ecology . EVO LUTI O N

oGenetlcs PL ‘\\ ':‘[‘;: INTERNATIONAL JOURNAL OF ORGANIC EVOLUTION

*Heredity
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Living database of journal data policies in E&E

Contributors: llias Berberi, Dominique Roche

Date created: 2021-11-15 12:15 PM | Last Updated: 2021-11-16 03:37 PM
|dentifier: DOI 10.17605/0SF.I0/D6SP3

Category: € Data

40 of 199 journals in E&E (20%) require open data

33 (17%) require a data availability statement
74 (37%) recommend open data
55 (28%) have no data policy



THE SCHOLARLY

kitchen

What's Hot and Cooking In Scholarly Publishing

Growth in Figshare, Dryad, Dataverse, Mendeley Data, Open Science Framework and Vivli DOIs in the published literature

(2011-2021)
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Why share data in a repository?

* avoids data being lost to science (and you!) ﬁ

* websites are ephemeral (journals too) OPEN DATA

e supplementary material = paywalled & not findable

* boost collaboration, get a DOI, gain credit



Open data = more citations

Sharing Detailed Research Data Is Associated with
Increased Citation Rate

Heather A. Piwowar*, Roger S. Day, Douglas B. Fridsma o PLOS one

2007

Data reuse and the open data citation
2013 advantage Pee I‘J

Heather A. Piwowar'” and Todd J. Vision'*”

The citation advantage of linking publications
2020 to research data PLOS ONE

Giovanni Colavizza® '+, lain Hrynaszkiewicz®®*, Isla Staden'°, Kirstie Whitaker ',
Barbara McGillivray'-®*



Why share data in a repository?

 avoids data being lost to science (and you!) ﬁ

, , OPEN DATA
e websites are ephemeral (journals too)

* supplementary material = paywalled & not findable
e get a DOI, boost collaboration, gain credit

* comply with policy + safeguard data you plan to reuse
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10,108 archived datasets
(2011-2013)

(Roche et al 2014 PLOS Biol)



Data Repositories: Institutional vs. ‘International’

Institutional Research Data JCU
Boston University Libraries
o For researchers at institution SWISs ) base BU Research Data
‘International’

& HARVARD

« Dataverse & Figshare for institutions Y Datmvere G figshare for institutions




Data Repositories: Disciplinary vs. Generalist

View data repositories

e Biological sciences: Nucleic acid sequence; Protein sequence; Molecular &
supramolecular structure; Neuroscience; Omics; Taxonomy & species diversity;
Mathematical & modelling resources; Cytometry and Immunology; Imaging; Organism-

focused resources

e Generalist repositories

SCIENTIFIC DATA

https://www.nature.com/sdata/policies/repositories



Data Repositories: Disciplinary vs. Generalist

Disciplinary Generalist
o GBIF e Dryad
e Polar Data Catalogue e Figshare
e GenBank e Zenodo
e DataStream e Open Science Framework (OSF)
e KNB e Dataverse
e Pangaea e Mendeley Data

e Sequence Read Archive

<~

J‘GBIF POLARDATA GenBank DcrtuStream

AAAAAAAAA
—=NCBI

..... flgshare - ::: OSF


https://datadryad.org/stash
https://figshare.com/about
https://zenodo.org/
https://dataverse.scholarsportal.info/dataverse/sp
https://www.gbif.org/
https://www.ncbi.nlm.nih.gov/genbank/
https://www.ncbi.nlm.nih.gov/genbank/
https://knb.ecoinformatics.org/
https://www.pangaea.de/
https://www.ncbi.nlm.nih.gov/sra

re3data.or

REGISTRY OF RESEARCH DATA REPOSITORIES

- )

See the repositories in re3data that meet the criteria of the Enabling FAIR Data Project.

See the repositories in re3data that meet the criteria of the FAIRSFAIR Project.



Aggregators of data repositories

Supplementary

\\, > " )
SE
(@ DataCite EUDAT

data@\:ﬂED eﬁ

OpenAlRE
Data®\E "o

Google
Dataset Search..

(Culina et al 2018 Nature Ecol Evol)



Data repositories should meet all of the following requirements:

e Ensure long-term persistence and preservation of datasets
e Be supported by a research community or research institution

e Provide deposited datasets with stable and persistent identifiers
e Allow access to data without unnecessary restrictions.

e Provide clear terms of data use and data access (or licence)

e Facilitate anonymous reviewer access for embargoed data

* Are there costs or restrictions for archiving?
* Are there limits on file size?
* |s version control supported?

* |sthere an embargo option?

SCIENTIFIC D ATA

www.nature.com/sdata/policies/repositories



-------------------------------------

SCIENTIFIC DATA

------------------------------------------------------------------------------------------------

OPEN The TRUST Principles for digital

COMMENT repositories

Box 1 The TRUST Principles

Dawei Lin(»'%, Jonathan Crabtree(®?, Ingrid Dillo(®3, Robert R. Downs(»*, Rorie Edmunds®,
David Giaretta(®®, Marisa De Giusti(®’, Hervé L'Hours(5®, Wim Hugo(®°, Reyna Jenkyns(®1°,
Varsha Khodiyar®, Maryann E. Martone 2, Mustapha Mokrane (%3, Vivek Navale® %,
Jonathan Petters(®'*, Barbara Sierman(»**, DinaV. Sokolova(®¢, Martina Stockhause®' &
John Westbrook(®)1®

Principle Guidance for repositories
T To be transparent about specific repository services and data holdings that are verifiable by publicly
ransparency ) ;
accessible evidence.
g To be responsible for ensuring the authenticity and integrity of data holdings and for the reliability and
Responsibility . : .
persistence of its service.
User Focus To ensure that the data management norms and expectations of target user communities are met.
Sustainability | To sustain services and preserve data holdings for the long-term. www.coretrustseal.org
Technology To provide infrastructure and capabilities to support secure, persistent, and reliable services.

(Lin et al 2020 Sci Data)



Additional resources

PERSPECTIVE nae :
https://doi.org/10.1038/541559-017-0458-2 eCOlOgy & eVOhItIOIl

Navigating the unfolding open data landscape
in ecology and evolution

Antica Culina®©™, Miriam Baglioni?, Tom W. Crowther'3, Marcel E. Visser®,
Saskia Woutersen-Windhouwer' and Paolo Manghi®?2

* nature.com/sdata/policies/repositories \"
* datacite.or
: «.\ SORTEE
* re3data.org Society for Open, Reliable, and Transparent

. . _._
* openaire.eu/how-to-make-your-data-fair Ecology and Evolutionary Biology

www.sortee.org

e fairsharing.org



https://www.nature.com/sdata/policies/repositories
https://datacite.org/
https://www.re3data.org/
https://www.openaire.eu/how-to-make-your-data-fair
https://fairsharing.org/

