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BIODT { Why teach students open Science ?
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&) BIODT ¢ What is Open Science?

biodiversitydigitaltwin

e Open science is the movement to make scientific research
(including publications, data, physical samples, and software) and
its dissemination accessible to all levels of an inquiring society,
amateur or professional (Woelfle et al. 2011).

e Open science is transparent and accessible knowledge that is

shared and developed through collaborative networks (Vicente-
Saez et al. 2018). UPEN SCIENCE

e Open Science can be seen as a continuation of, rather than a
revolution in, practices begun in the 17th century with the advent
of the academic journal (David 2004).

*  Woelfle, M.; Olliaro, P.; Todd, M. H. (2011). "Open science is a research accelerator". Nature Chemistry. 3 (10): 745-748. d0i:10.1038/nchem.1149

* Vicente-Saez, Ruben; Martinez-Fuentes, Clara (2018). "Open Science now: A systematic literature review for an integrated definition". Journal of Business
Research. 88: 428-436. doi:10.1016/j.jbusres.2017.12.043

e David, P. A. (2004). "Understanding the emergence of 'open science' institutions: Functionalist economics in historical context". Industrial and Corporate Change.
13 (4): 571-589. d0i:10.1093/icc/dth023

* https://en.wikipedia.org/wiki/Open_science




&) BIODT @ Data Citation Principles

1. Data to be legitimate citable products of research. F O I {C E

2. Data citations giving scholarly credit and attribution. The Future of Research Communications and e-Scholarship
3. In scholarly literature, whenever claims are based on data, data should always be cited.

4. Persistent method for identification of data, that is machine actionable, globally unique, universal.

5. Data citation facilitate access to data or at least to metadata.

6. Unique identifiers that persist even beyond the lifespan of the data.

7. Data citation identify and access the specific data that support verification of the claim
(provenance, time-slice, version).

8. Flexible, but attention to interoperability of practices across communities.



https://www.force11.org/group/joint-declaration-data-citation-principles-final
https://www.force11.org/group/joint-declaration-data-citation-principles-final

INCENTIVES FOR DATA REUSE

To incentivize the sharing of
useful data, the scientific
enterprise needs a well-

defined system that links

individuals with reuse of
data sets they generate

Pierce et al. Credit data generators for data reuse,
Nature 6 June 2019




&BiooT @D bublish open data?

biodiversitydigitaltwin =
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e Data produced using public funds should be regarded as a common good, and should be
made available for inspection, interpretation and re-use by third parties.

Needless duplication of data-collecting efforts and costs will be reduced.

Open data increases transparency and overall quality of research.

Published data can be re-analysed, verified, and improved by others.

Data publication increase recognition and opportunities for collaboration.

Published data can be cited and re-used, either alone or in combination with other data.
Data owners and collection managers can trace data use and citation.

Data creators, their institutions and funding agencies can be credited.

Data can be integrated with other datasets across space and time.

Open data increases potential for interdisciplinary research and re-use in new contexts not
envisioned by the data creator.

Penev etal. (2017) https://dai.org/10.3897/ri0.3.e12431



https://doi.org/10.3897/rio.3.e12431

&) BIODT ¢ Data Citation - a new currency of Science

biodiversitydigitaltwin

o Peer-reviewed scholarly papers in high impact journals still
maintain considerable weight for impact metrics.

« A movement is under way to build similar status for open data,
open metadata, open material samples, and other open access
scientific research products...

»TO UNIEY EUROPEANSH
NATURAL SCIENCE COLLECTIONS




&) BIODT ¢ Declaration on Research Assessment - DORA

biodiversitydigitaltwin

e DORA recognizes the need to improve the ways in '
which the outputs of scholarly research are evaluated. ‘ l
o Worldwide movement covering all scholarly
disciplines and all key stakeholders including funders, .

publishers, professional societies, institutions
(universities), and researchers. ‘ . '

® Developedin 2012 in San Francisco

® To date, 22 518 individuals and 3 433 organizations in 166 countries have signed DORA.
® The Research Council of Norway (RCN) signed DORA in May 2018 [link]


https://sfdora.org/signers/?_organization_country=norway

©BIODT ¢ Academic policies - NOR-CAM (2021)
e T Y

Guiding principles for the assessment and

evaluation of research(ers) in light of the transition =~ NOR-CAM - Atoolbox 1 P Universities
: holisti for recognition and rewards U| Norway
to Open Science. Proposes a more holistic in academic careers

framework for recognition and rewards in
academic research assessment.

Academic institutions when recruiting academic
and scientific staff; in processes related to
promotion from one scientific career stage to the
next; career guidance of employees by department
and research leaders

Funders when assessing project managers and
participants in connection with research
applications.

National authorities when evaluating of
Norwegian research and education.

https://www.uhr.no/en/news-from-uhr/nor-cam-a-toolbox-for-recognition-and-rewards-in-academic-careers.57 80.aspx




&) BIODT ¢ Reproducibility crisis

"Scientific irreproducibility —
the inability to repeat others'

experiments and reach the same
conclusion” (Nature 2016)

Baker (2016) 1,500 scientists lift the lid on
reproducibility. Nature. doi:10.1038/533452a




&) BIODT ¢ Will anybody trust closed science again?

biodiversitydigitaltwin

e Recent studies indicates that p-hacking ' is a
significant problem — sometimes even without
the scientist even being aware of doing so
(loannidis 2005; Head et al. 2015)

e Pre-registered (open) data provides a good
insurance against suspicion of both data
dredging (and plain data falsification).

[1] “p-hacking,” (data dredging, data fishing, ...) occurs when .
researchers collect or select data or statistical analyses until NN |
nonsignificant results become significant. &

loannidis (2005). "Why Most Published Research Findings Are False". PLoS Medicine. doi:10.1371/journal.pmed.0020124.
Head et al. (2015) The Extent and Consequences of P-Hacking in Science. PLoS Biol. doi:10.1371/journal.pbio.1002106
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BIODT ¢ . Why metadata2 ﬁ [ =

. N

In general, metadata should allow a prospective end user of
data to:

1. identify/discover its existence,

2. learn how to access or acquire the data,

3. understand its fitness-for-use,

4. learn how to transfer (obtain a copy of) the data, and
5. learn how the data should be used.

Photo CCBY-SA Jennifer Fagan-Fry (NOAA) | GBIF Metadata Profile (2011) https://github.com/gbif/ipt/wiki/ GMPHowToGui



https://commons.wikimedia.org/wiki/File:NOAA_Central_Library_Card_Catalog_1.jpg
https://github.com/gbif/ipt/wiki/GMPHowToGuide

§)BiooT

. | METADATAISA
Metadata, literally “data about data
are an essential component of a lﬂ“i "“TE

data management system,

describing such aspects as the To T" E F“T“ni

“‘what, where, when, who and
how” pertaining to a resource.



http://www.slideshare.net/EUDAT/introduction-to-metadata-57336324
http://www.flickr.com/photos/centralasian/8071729256

&) BIODT { Data entropy

/‘nme of publication

Specific details about problems with individual items or
< specific dates of collection are lost relatively rapidly

General details about data collection are lost

/ through time

g

Retirement or career change
makes access by scientists

/ to "mental storage” difficult
or unlikely

Accident may
destroy data and
documentation

Death of investigator
and subsequent loss
of remaining records

Information Content of Data and Metadata

lllustration from: The Loss of Information about Data (Metadata) Over Time, Michener etal, 1997
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& BIODT e

A data paper is a peer reviewed document 2

. . | , == | s~/
describing a dataset, published in a peer reviewed = ¥
journal. It takes effort to prepare, curate and = 5N N
describe data. Data papers provide recognitionfor = — ¢
this effort by means of a scholarly article. > (.,, - ==

Getting scholarly recognition for your datasets. f/ 2/ et
Promote and improve the fitness for reuse of /‘ | ' T_—

FA =
your research data. ]

https://www.gbif.orqg/data-papers



https://www.gbif.org/data-papers

¢) BIODT .. e
\ - . e
7 N
A data paper is a metadata document, describing a particular — :J_ *\g,/ : 1
dataset or a group of datasets, published in the form of a peer- e \?;: —
reviewed article in a scholarly journal. AN ST
Unlike a conventional research article, the primary purpose of a 3/
data paper is to describe data and the circumstances of their £/ ~ |
collection, rather than to report hypotheses and conclusions. fﬁz S/ - e
GBIF has been working with partners in academic publishing to -4 of TR e '
promote the data paper as a means of bringing credit and ’ / o /
recognition to all those involved in data publication. / '
Al F —— S,
https://www.qgbif .org/data-papers ) 3



https://www.gbif.org/data-papers
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Authoring clear, informative metadata is an essential step if
biodiversity data are going to be discovered and used to inform
research and decisions. This involves extra work, and data
publishers need incentives to do it. In the absence of such
incentives, too many datasets are published with poorly-
documented metadata or, worse still, no metadata at all.

Data papers help to overcome barriers to authoring of metadata
by providing clear acknowledgement of all those involved
in the collection, management, curation and publishing of
biodiversity data.




Receive credit through indexing and citation of the
published paper, in the same way as with any conventional
scholarly publication, offering benefits to authors in terms of
recognition and career building.

Increase the visibility, usability and credibility of the data
resources you publish.

Track more effectively the usage and citations of the data you
publish.
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BlODT Data citation #CiteTheDO|
biodiversitydigitaltwin
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9 BIODT ¢ GBIF data citation
biodiversitydigitaltwin X
(3 "-a*‘fi'_;

¢ The gold standard and
recommended practice for data
citations includes a persistent
identifier (a digital object identifier
or DOI), which a narrow majority of
GBIF users follow.

9 GBIF works with authors, editors and
publishers to improve the quality of
data citations, enhancing
reproducibility of scientific analyses
and ensuring credit for data
publishers.

https://www.gbif.org/citation-guidelines 03/03/2025
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Getdata Share Tools Inside GBIF Logm

OCCURRENCE DATASET | REGISTERED 30 JULY 2012

Vascular Plant Herbarium, Osle (0)

Published by Natural History Museum, University of Oslo

54 Reidar Elven

DATASET STATS @ ¥ DOWNLOAD 855,163

40,738 download events

4 OCCURRENCES FROM THIS DATASET

(] 10.15468/dl.enncoc Occurrences: 4,801

Date: 9 November 2017 Involved Datasets: 150

Echeveria do.

RERUN QUERY

4 OCCURRENCES FROM THIS DATASET

(] 10.15468/dl.kfv400 Occurrences: 4,807
Date: 9 November 2017 Involved Datasets: 150

Echeveria dc.

RERUN QUERY
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biodiversitydigitaltwin

Get data hare insidecBIF Q. I ‘

DOWNLOAD | 9 JUNE 2017
1,565,639 occurrences downloaded

R 10.15468/d1.322bmo

DOWNLOAD
FILTER APPLIED 9 JUNE 2017 /
Citation: GBIF.org (9 June 2017) GBIF Occurrence Download doi:10.15468/dl.3z2bmo
File: 212 MB Darwin Core Archive For how long will GBIF stofe this data?
Involved Datasets: 920
Scientific name 2703507« 4127127 = 2705808« 2705193« 4113716« 4115295« 6432586« 4142061« 2704853 « API

7415787« B255807« 2705881« 2705934« 7324 0243 » 2703302« 4932540« 4932451« 2704657« 3232809 B18B0972«

4117265+ 5428469« 2706050« 7325479« 4130807« 2706 1292« 2705047« 6432785« 6432756« 6432319« 2705965«
2703542« 2705665« 2704132« B365666« 2706388 7325825

Citing the data download DOI will resolve to the dataset DOIs assigned for each
dataset contributing data records to the download set.

This way, all data publishers contributing data records will be accredited!



BIODT ¢ You receive an email when the download file is ready

biodiversitydigitaltwin

Your GBIF data download is ready Inbox  x =
downloads@gbif.org 06:29 (0 minutes ago) L it
tome |~

Hello dag.endresen,

Your download is available at the following address:
http://api.gbif.org/v1/occurrence/download/request/0070322-160910150852091.zip

When using this dataset please use the following citation:
GBIF.org (16th March 2017) GBIF Occurrence Download http://doi.org/10.15468/dl.uzesiq

Download Information:
DOI: http://doi.org/10.15468/dl.uzesig (may take some hours before being active)
Creation Date: Thursday, March 16, 2017 5:57:21 AM CET
Records included: 205938 records from 292 published datasets
Data size: 21.2 MB
Download format: DWCA
Filter used: TaxonKey: Hordeum vulgare L.

This download can always be viewed on
http://www.gbif.org/occurrence/download/0070322-160910150852091

For information about download formats please visit
http://www.gbif.org/faq/datause
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Get data Share Tools insidecBiF Q. I ‘

PROFILE DOWNLOADS

CB 10.15468/d1.uzesiq

I Hordeum vulgare I

RERUN QUERY

m 10.15468/dl.mllObw Occurrences: 1,642
Date: 23 February 2017 Involved Datasets: 1

A global database for the distributions of crop wild relatives

Taxon match none

DOWNLOAD RERUN QUERY
0 10.15468/d1.27jtht Occurrences: 390,329
Date: 27 May 2016 Involved Datasets: 39

Scientific name 2704322 « 5359246 « 2993767 « 2882940 « 5359047 « 8400458 « 2705297 « 5376426 « 2986192 «
2875979 « 2975014 « 3140552 « 3034742 « 2998290 ¢ 2984535« 2704922 « 3140270 « 5383920 « 3001509 ¢ 2992543 « 2986185 «
2704178 « 3041022 ¢« 5358748 ¢ 5375547 ¢ 5374614 « 8324121 « 3054368 ¢ 7931731 « 5289684 « 8073364 « 7903057 ¢ 7515176 «
2705308 « 6109535« 3021922 ¢ 2986097 « 8350369 ¢ 2706005 « 2855860 « 5708780 « 4129708 « 3020791 ¢ 3047598 ¢ 2704261
5373533 ¢ 2706241 « 3023221 « 5358812 « 7580783 ¢ 2995209 ¢ 2975076 « 8255803 ¢ 3001244 « 3140410 « 2992051 ¢ 3029817
3140490 « 2965201 « 2965324 ¢ 2974915« 27049517 e 3042658 « 8300875 « 5359499 « 3022789 « 3021730 « 5358683 « 2882835 «
8270537 « 2768885 « 2882833 ¢ 2996525 ¢« 8235931 « 8344892 « 3034714 ¢ 5362573 « 2986129 « 2993094 « 2704955

Sweden

True

Has coordinate
After 1970

RERUN QUERY

DOWNLOAD




& BIODT

biodiversitydigitaltwin

We store all download files as long as possible.

The download metadata page will always resolve, but
the file itself might be removed in the future.

.

We strive to store all downloads but prioritize
downloads that have been cited.

WEICGIL.., .. .. CILLILIA.. .. ..
T . . BN » NG . . W

A
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#CiteTheDOI

GBIF started issuing DOIs on 3 February 2015




BIODIT Peer-reviewed publications using GBIF-mediated data

biodiversitydigitaltwin

4 papers each day

Science Review
nN

Science Review

A2 GBIF

Science Review
N

1390
|

1429

2021

Science Review

Science Revie'\g

L
https://www.gbif.org/resource/search?contentType=literature&literatureType=journal&relevance=GBIF_USED&peerReview=true # C’te Th eDOI

Title Here
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Peer-reviewed uses by country

End of Year 2023 2022 2021
1 United States 306 292 328
2 China 300 300 228
3  Brazil 1435 152 147
4 United Kingdom 144 146 137 Latin America
5 (Germany 126 120 131
6 | Mexico 105 131 134 [
7 Spain 95 100 103
8 France 88 75 75
9 Australia 80 78 69 ALl
10 India 61 62 35 400 600 800
Norway 30 4] 37 02022 ©2021

https://www.gbif.org/resource/search?contentType=literature&literatureType=journal&relevance=GBIF_USED&peerReview=true



GBOT Howtocite Data mediated by GBIF?

1. Download data from GBIF.org
2. and receive recommended citation with a download DOI
3. Cite the DOI in published research or other work

9 Example: GBIF.org (9 November 2021) GBIF Occurrence Download
https//doi.org/10.15468/dl.xxxxxx

#CiteTheDOI



https://www.gbif.org/zh/citation-guidelines
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DOI BASED DATA CITATION AT GBIF.org -- #CiteTheDOI

Journal of
Systematics and Evolution

Research Article (& Fres Access

Phylogenomics, biogeography, and evolution of the blue- or
white-fruited dogwoods (Cornus)—Insights into morphological
and ecological niche divergence following intercontinental
geographic isolation

Kira Lindelof, Julieta A. Lindo, Wenbin Zhou, Xiang Ji. Qu-Yun (Jenny) Xiang &

First published: 27 August 2020 | httpsyfdolorg/0.1111/jse.12676 | Citations: 1

SECTIONS T POF A, TOOLS < SHARE

Abstract

The eastern Asian (EA}-eastern North American (ENA) floristic disjunction represents a
major pattern of phytogeography of the Northern Hemisphere. Despite 20 years of
studies dedicated to identification of taxa that dlspla].I this dls]uncl pattern. lits origin and
evolution remain an open question, especially reg g P lution, The
blue- or white-fruited dogwoods (BW) are the most species-rich among the four major
clades of Cornus L., consisting of ~35 species divided into three subgenera (subg.

q subg. a, and subg. T The BW group provides an excellent
example of the EA-ENA floristic disjunction for biogeographic study due to its diversity
distribution centered in eastern Asla and eastern North America, yet its species
relationships and delineation have remained poorly understood, In this study, we
combined genome-wide markers from RAD-seq, marphology, fossils, and climate data to

di d species relationships, biogeographic history, and ecclogical niche and
morphological evolution. Our phylogenomic analyses with RAxML and MrBayes
recovered a strongly supported and well-resolved phylogeny of the BW group with three
intercontinental disjunct clades in EA and ENA or Eurasia and North America, of which
two are newly identified within subg. Kraniopsis. These analyses also recovered a

4

Adams DC, Berns CM, Kozak KH, Wiens | 2009, Are rates of species diversification correlal with
rates of morphological evelution? Proceedings Blological Sclences 276: 2729- 2738,
Crossref | PubMed | Web of Scence® | Google Scholar

GBIF.org. 2020, GBIF Occurrence Download. Availabe fro (o, d L il vooou Zg
Google Scholar

GBIF.org. 2020. GBIF Occurrence Download. Available from hittps:/ gﬂ{d P
Google Scholar :

GBIF.org. 2020. GBIF Occurrence Download. Available from hitps://dol.org/10.15468/d] dutwit
Google Scholar

GBIF.org. 2020, GBIF Occurrence Download, Available from hitps://dol.org/10.15468/d]yp3ny 7
Google Scholar

High silicon concentrations In grasses are linked to environmental conditions and not Uterature
associated with C4 photosynthesis

The uptake and deposition of siicon (Si) as silica phytolitt] N among lany h a variety of
functions. Among these, herbivore defense has recel ntion, parti b and grassiands.
Grasses are wed known for their high sik

Jowrnal article . Peer-reviewed
dy (R 10.15868/d\ hevwwg

‘emperature change in subtropical southeastern Africa during the past 790,000 yr Literatur]
Ehevatinr M. Cha ‘Quick, L Dupon, L. Johason, T (2020} Geology

hross tha ¢ lrgfacial cycles of the late Pleistocene (=700 ky ), temperature varabiizy at kow latiudes is often conaids

ave boen ner “ompared to changes in precipitation. However, a paucity of quantified temperatucs con g

Jetiabiy asedin ts

powrng icie Open sccess Peerreviewed

Fenced & 10.15468/d1 7g3yn ([l U1 5468/dl catzg (Y 1015468/ 0891
1015468700 inzrov (] 10.154680d praf [ fiatudlenvouin 10.15468/c prwtnd
1015468/ idwz) (] 10.15468/d warmy

Landscape Analysis for the Specimen Data Refinél§

Walton, 5. Liverr L Banki, 0. Cubey, R Drinkwatet, R Enghund. M. _ - (2020)
This report reviews the curent state-of-the-art applied approaches on automated 1008,
infeemation from images of natural histcey specimans and thei labels We conse
INCAICING WOrKflow MAnaGemAnt systema; and at

sclions AGILSATIoN « 318 reconCiiation « data 1efinery « Gigisation « lnknd open data « Maching los

Journal article Open access Pees-reviewed
Dt refernnced s study (B 10.15468/01 8pas572

graphy, and | of the blue- or white-fruited dogwoods Uterature
(Comus) mslghls into morphological and ecological niche divergen.

Lindeld B, J. Zhou, W X Xiang, Q. (2020) Jounal of Systemasics and Evoiution

The & Jan (EA)-eastern North American (ENA) floristic disjunction feprosents a major pattern of phy10geography of the

NI Hilhusghare. Despite 20 years of studies dedicated 10 identication of taxa that display this disenct pattem, ts origin and
ition remain an open question, esp.

Jounalanticle Peerreviewed
1015668701 4wt ([EE]] 10.15468/01 Suyyp 1015468/ 63weyt

@ 1015468701 w‘wsh (GEl 10154681 bamsv (ER]] 10.15468/dlcpwabs  ([EE] 10.15468/d1 dzppfic
(X0 10 15468/01 gmgers (Y 10.154687ckiigs (R 10.15408/dlixuimb (B 10.15468/djsfbop
X 10154680 inaee (GI] 10.15468/0amedg 10.15468/d1 00y98m (] 10.15468/dLragigh
€] r0184sevciwacdd (EE] 101846000 aglsp (G 1018468 0 vons7g (BT 1015068 d xvexcS
(G 1015468701 yp3emry?

Expansion dynamics and marginal climates drive adaptation across geographic ranges - Ltersture

Bontrager, M. Usui T. Lee-Yaw, J. Anstett, D. Branch, H. Hargreaves, A. .. - (2020) biofy
Every species experiences Ims to its geographic distribution. Some evolutionary madels predict that popuations st range edges are
less wel-adapted to their Jocal emvironments due 10 drift, expansion Joad, of swarmging gene Bow from She range interior, Altematively,
populations neat range edges.

Oulaion » QUONMITATIVG NyIthesis » trans

w«uvpaw uma::ou
4 stud 10.15468/d\ Ckmuse (BRI 10.15468/d1 20cji8  (EEIJ 10.15468/d1 2006ec
m 1015468/d1 202068 (BRI 10.15468/0137%2g (EE]] 10.15468/01 3trzus  (EIE]J 107546870 3wttt
1015468/t arkdys (B 1015068/ doubly 10.15408/dlavtyyv (B 10.15068/0 63028
(G 1015468707097 (] 1015468/ Sbiagp 10.15463/c1.8wdg? (EEIJ 10.15468/1.99dzbp
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A BIODT ¢ | BioDT webinar 2023-11-06 — Mastering Data Citations, GBIF
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Agenda

biodiversitydigitaltwin

WEBINAR 6 November 2023
SERIES 15:00 CET

* A general introduction of
the BioDT project - Hanna
Koivula (CSC) Slides

» Data citation: the GBIF
way — Daniel Noesgaard

Mastering Data
(GBIF) Slides

Citation:
Insights from GBIF

AZ GBIF

https://biodt.eu/events/mastering-data-citation-insights-gbif 03/03/2025



https://biodt.eu/events/mastering-data-citation-insights-gbif
https://zenodo.org/records/10105374
https://zenodo.org/records/10105208

A BIODT ¢ { BioDT webinar 2023-11-20 — Mastering Data Citations, BioRls

biodiversitydigitaltwin

Agenda

* welcome and main
remarks from the GBIF data
citation webinar - Rita
Giuffrida, Trust-IT

* the data citation way in
DISSCO - Sharif Islam,
DISSCO Slides

» the data citation way in
elLter - Christoph Wohner,
elLter Slides

* the data citation way in
LifeWatch - Joaquin Lopez
Lerida, LifeWatch Slides

BIODI

biodiversitydigitaltwin

41

WEBINAR 20 November 2023
SERIES 1500/ CET

Mastering Data Citation:
Insights from the BioDT
Research Infrastructures

DISS® {GBIF

Llfe Tch A ( LTER

ERIC

REGISTER NOW

://biodt.eu/events/mastering-data-citation-insights-biodt-research-infrastructures 03/03/2025



https://biodt.eu/events/mastering-data-citation-insights-biodt-research-infrastructures
https://zenodo.org/records/10458412
https://zenodo.org/records/10458709
https://zenodo.org/records/10458713
https://biodt.eu/events/mastering-data-citation-insights-biodt-research-infrastructures
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&) BIODT ¢ Excercises for the Open Science session

biodiversitydigitaltwin

9 [dentify 5 data journals and describe why you would choose one
journal over the other for your data paper.

9 How is a data paper different from a normal research paper?

9 Review GBIF documentation and data use course at:
¢ https://techdocs.gbif.org/en/openapi/
¢ https://techdocs.gbif.org/en/tools/#derived-datasets
¢ https://techdocs.gbif.org/en/data-use/
¢ https://docs.gbif.org/course-data-use/en/



https://techdocs.gbif.org/en/openapi/
https://techdocs.gbif.org/en/tools/
https://techdocs.gbif.org/en/data-use/
https://docs.gbif.org/course-data-use/en/

THANK YOU

GBIF Norway
Dag Endresen | Node Manager
helpdesk@gbif.no

www.gbif.org
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