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What are data standards?

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 …. 



The FAIR principles
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https://www.force11.org/group/fairgroup/fairprinciples


Comic available at xkcd.com/1179/ under the Creative Commons Attribution-NonCommercial 2.5 License

Data standards in a narrow 
sense is about making data 
interoperable 

- Interoperable with your own 
existing data 

- Interoperable with your future 
data 

- Interoperable with your 
research groups data

- Interoperable with the 
institutional, national, global 
etc. data pool



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

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

○ Quality = data integrity

Individual 
researcher

Research 
group

International

Institution

National

N
arrow

   D
ata standardization need       B

road



Fotos: Ansatte NTNU vitenskapsmuseet

Heterogeneity of ecological data perceived as 
barrier to publishing and re-use (FAIRification)
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However, ecological data are not disparate, just 
different traditions of expressing data



Per H. Olsen/NTNU, CC-BY

Photo; David Glass, CC-BY-SA 3.0

A conceptual schema for (field) ecological data

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



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                              

Some online resources: The Darwin Core Standard, History of DwC and biodiversity informatics in 
general, Quick reference guide (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/
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DwC builds upon and share terms with other standards 
(examples)

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

Audubon Core (AC): Terms 
describing biodiversity media 
resources

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 Gravbrøt Finstad”
scientificName: “Homo sapiens Linnaeus, 1758”
occurrenceStatus: “present”

organismQuantity: 101
organismQuantityType: “biomassKg”
establishmentMeans: “invasive”

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

See e.g. Quick reference guide, 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


Data are organized in fields 
(a.k.a columns for tabular 
representation). Content 
described by standardized 
terms

DwC and the data? 
A dataset consists of a set of 

records (a.k.a rows for 
tabular representation)

Fields are populated by values 
that may (or may not) be 
restricted by controlled 
vocabularies or datatypes

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 



Species inventories

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

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

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 

Foto: Erlend B. Nilsen

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

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


Vegetation plots

Foto: Albert Herring CC-BY 2.0

https://www.gbif.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

Foto: John Seys CC-BY-NC-ND

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


Quantitative monitoring

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

Foto: Kjell A. Aune

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


eDNA based inventories

https://www.gbif.org/dataset/f8ceb4e6-82ff-4325-afc8-eb5e64b5f842 

Foto: Torbjørn Ekrem, CC-BY

https://www.gbif.org/dataset/f8ceb4e6-82ff-4325-afc8-eb5e64b5f842


Camera traps 

Illustration from Lamelas-Lopez et al. (2020) https://doi.org/10.3897/BDJ.8.e47865 

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 

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

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
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• file formats

• ownership

• metadata

• storage

• backups

• share with 

whom?

• embargo?

• licensing

• metadata

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

perspective

Data sharing:
the when
choices
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Data sharing: the where choices



How to choose a data repository

Dominique Roche

@dom_roche

(Roche et al 2014 PLOS Biol)



http://datadryad.org/pages/jdap

http://datadryad.org/pages/jdap


Journals that require open data
Examples:

•The American Naturalist

•Biological Journal of the Linnean Society

•Biology Letters

•BMC Ecology

•BMC Evolutionary Biology

•BMJ

•BMJ Open

•Ecological Applications

•Ecological Monographs

•Ecology

•Ecosphere

•Evolution

•Evolutionary Applications

•Frontiers in Ecology and the Environment

•Functional Ecology

•Genetics

•Heredity

…



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



https://scholarlykitchen.sspnet.org



Why share data in a repository?

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

• websites are ephemeral (journals too)

• supplementary material = paywalled & not findable

• boost collaboration, get a DOI, gain credit



2007

2013

2020

Open data = more citations



Why share data in a repository?

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

• websites are ephemeral (journals too)

• supplementary material = paywalled & not findable

• get a DOI, boost collaboration, gain credit

• comply with policy + safeguard data you plan to reuse



Embargoes

10,108 archived datasets
(2011-2013)

(Roche et al 2014 PLOS Biol)



Data Repositories: Institutional vs. ‘International’

Institutional

● For researchers at institution

‘International’

● For all researchers

Hybrid

● Dataverse & Figshare for institutions



Data Repositories: Disciplinary vs. Generalist

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



Generalist

● Dryad

● Figshare

● Zenodo

● Open Science Framework (OSF)

● Dataverse

● Mendeley Data

Disciplinary

● GBIF

● Polar Data Catalogue

● GenBank

● DataStream

● KNB

● Pangaea

● Sequence Read Archive

Data Repositories: Disciplinary vs. Generalist

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




Aggregators of data repositories

(Culina et al 2018 Nature Ecol Evol)



• Are there costs or restrictions for archiving?

• Are there limits on file size?

• Is version control supported?

• Is there an embargo option?

www.nature.com/sdata/policies/repositories



www.coretrustseal.org

(Lin et al 2020 Sci Data)



Additional resources

• nature.com/sdata/policies/repositories

• datacite.org

• re3data.org

• openaire.eu/how-to-make-your-data-fair

• fairsharing.org www.sortee.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/

