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WHAT IS GBIF?

Intergovernmental network and
research infrastructure

Provides anyone, anywhere,
free and open access to data
about all types of life on Earth

Voluntary collaboration through
Memorandum of Understanding

(MoU)

Participant nodes, Secretariat in
Copenhagen, Denmark

- P .
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GBIF ['Global Biodiversity Information Facility.
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2,223,426,491 76,107 1,902

Occurrence records Datasets Publishing institutions Peer-reviewed papers
using data

https://www.gbif.org



https://www.gbif.org/ru

GBIF PARTICIPANT COUNTRIES

Map updated 2022-09-20

https://www.gbif.org/the-gbif-network




THE GBIF DATA PUBLISHER NETWORK

1961 data publishers; https://www.gbif.org/publisher/search




BY THE NUMBERS | 20™ SEPTEMBER 2022 -+ GBIF

2223 426 491

Peer-review papers
using data

Country Organizational
Participants 64 Participants 43 7 723

=

23.6 billion




BY THE NUMBERS | 20™ SEPTEMBER 2022 - NORWAY /J\<GBI F.no
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Peer-review papers
using data (co-author
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A WINDOW ON EVIDENCE ABOUT WHERE SPECIES HAVE LIVED, AND WHEN

Observations Digitized
ﬁ specimens

an

, Data publishing
Literature

and indexing

‘ommon
standards

P (DwC)
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Remote-sensing >

Environmental
DNA
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Data discovery and use
https://www.qgbif.org/occurrence/search



https://www.gbif.org/zh/occurrence/search

Dataset description, List of taxa
taxonomic/geographic/temporal scope regional or thematic (e.g. invasive, medicinal)

Dataset metadata Species checklists

Species occurrences Species occurrences and sampling events
dates, coordinates, basis of record dates, coordinates, sampling effort / protocol, abundance

Occurrence-only data Sampling-event data

https://www.gbif.org/dataset-classes UD
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images

954 267 audio files
3 555 video files
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terostichus rostratus Girard, 1854

48 million specimens (with multimedia)

69 million human observations

https://www.gbif.org/occurrence/gallery \y 5



SOURCES OF DATA IN GBIF: CITIZEN SCIENCE OBSERVATIONS

. 705,008,469

204,979,001 €

OCCURRENCE DATASET | REGISTERED SEPTEMBER 16, 2010
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SOURCES OF DATA IN GBIF: DIGITIZED MUSEUM COLLECTION SPECIMENS

0 ‘R DATA R RED 0, 20 OCCURRENCE DATASET | REGISTERED JULY 30, 2012

ology herba Oslo (O Vascular plant herbarium TRH, NTNU University Museum

Publis NTNU Ur eum

Mika Bendiksby

215107 33 CITATIONS

METRICS T WNLOAD m 188 CITATIONS

0 0
This is the largest herbarium at NTNU University Museum, containing around 240 000 specimens from Norway and the
Nordic countries. Most of the specimens were collected in Central Norway.
d: Octob 0 The vascular plant herbarium also contains around 32 000 specimens from the rest of the world, most of which is not
yet digitized Metadata last modified: October 7, 2020
The arctic collection contains professor Olav Gjerevoll's material from Alaska and Canada - about 6 000 digitized Hosted by: ¢ .
specimens.
DOt . License:
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SOURCES OF DATA IN GBIF: TAXONOMIC LITERATURE, OLD AND NEW

OCCURRENCE DATASET | REGISTERED SEPTEMBER 18, 2014

All observations extracted from the Flora of Northumberland and Durham
1831

Published by Botanic Garden Meise

&2 Quentin Groom e Quentin Groom

FLORA
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n
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NEWCASTLE:
PRINTED BY T. AND ) HODGSON, UNIONSTREET.

s

Biodiversity Heritage Librar

Getdata  Howto  Tools  Community  About

Review of the Palaearctic species of Ismaridae Thomson, 1858
(Hymenoptera: Diaprioidea)

3 oo

Metadata last modified: October 29, 2019
Hosted by: t
License:

with Catalogue of Life
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ACS Publications ( ) BioMed Central
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SOURCES OF DATA IN GBIF: DNA SEQUENCE-DERIVED OCCURRENCE DATA

Atlantic salmonl mic dt;‘iota EM BL_ EBI

MGnify,

Get data How-to Tools ‘Community About

Atlantic salmon skin mucus and surrounding water have been sampled at production facilities both in freshwater and Metadata last modified: March 13, 2019 s
after transfer to seawater. Extracted DNA is sequenced using barcoded 16S primers using PacBio SCC at |

4,702 94% 100% 100% e
Occurrenc: With taxon match With coordinates With year -

4,702 GEOREFERENCED RECORDS ‘ ‘

Generated 2 hours ago © OpenStreetMap contributors, © Openh
Year 2017 EXPLORE AREA

66 EVENTS

1 January 2017

1 January 2017

1 January 2017

MGnify - https://www.gbif.org/publisher/ab733144-7043-4e88-bd4f-fca7bf858880
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LATIN NAMES ARE RULED BY THE CODES o e

Chlamydiae

Slime molds s
Plants . Green nonsulfur bacteria
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Tomentella atroarenicolor Nikol. OTU - Opefatlona/ Taxonomlc Unlt

Species
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Publishing sequence-derived data through
biodiversity data platforms [Community review
draft]

Authors from Australia, Norway, Sweden, Denmark, UNITE, and GBIF

Based on practical mapping and data publishing experiences
Cross-platform

About 40 pages long "cookbook”
Introduction — refresh your "data culinary” knowledge
Categorization — what "data ingredients” you got to publish?
Mapping — choose and follow the "recipe”
Visuals — clarity and guidelines
Future prospects
Resources: glossary, links, references

Based on Darwin Core and MIxS data standards

https://doi.org/10.35035/doc-vf1a-nr22



https://doi.org/10.35035/doc-vf1a-nr22

W% R M S \X/orld Reglster of Marine Species

World Register of Marine Species

World Register of Marine Species (WoRMS) provide
an authoritative and comprehensive list of names of
marine organisms

WoRMS 2022-09-15 (760 049 accepted names; 597 567 extant species)
WoRMS available in GBIF at doi:10.14284/170 (716 117 accepted names)

Li?gy:\@fch

BELGIUM

https://www.marinespecies.org/ | https://doi.org/10.14284/170 /“ )



https://doi.org/10.48580/d4t2
https://www.marinespecies.org/
https://doi.org/10.14284/170

Catalogue of Life
PN ——© PESES

The most complete authoritative list of the world's species
- maintained by hundreds of global taxonomists - probably
includes just over 80% of the world’'s known species.

ColL 2021-10-18 doi:10.48580/d412 (approx. 2,4M accepted names)
Col available in GBIF at doi:10.15468/rffz4x (approx. 4,4M names)

SPECIES {5

alliance for biodiversity knowledge

https://www.catalogueoflife.org/ | https://doi.org/10.15468/rffz4x



https://doi.org/10.48580/d4t2
https://doi.org/10.15468/rffz4x
https://www.catalogueoflife.org/
https://doi.org/10.15468/rffz4x
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GLOBAL BIODIVERSITY VS. DIGITALLY AVAILABLE DATA

s\ Aves =
#’ Liliopsida =

Mammalia =

Actinopterygii =

Amphibia =

1200 mill. 300 m 20 m 16 m 0,04 m Pinopsida -
animals plants fungi bacteria TG Globothalamea -

Magnoliopsida =
Reptilia -

; Polypodiopsida -
NRgA® Lngermanniopsida - , \

;3' Florideophyceae -

Bryopsida -

* Anthozoa -
: Polychaeta -
Lecanoromycetes -
Bivalvia =

ﬂ Maxillopoda =
&% Bacillariophyceae -
Malacostraca =
Agaricomycetes =
Gastropoda -

Size of individual organisms represents number of described species in major taxon.
Unit Area: [] = approximately 1,000 described species.

¥
e Arachnida -
-

Insecta -

6,30
9,040
4000

-500-200 -50

Image: FL Fawcett in Wheller Ann. Entomol. Soc. Am. 1990

Ann. Entomol. Soc. Am. 83:1031-1047.

-10

. Occurrences excess
. Occurrences shortfall

50 200500

Millions of occurrences

Troudet et al. Nature Scientific Reports 2017

Taxonomic bias towards birds and against insects and small organisms




DATA TRENDS ON GBIF.org

24% A

21% A

18% -
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12% 1

% specimens
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https://www.gbif.org/analytics/global
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https://www.gbif.org/zh/analytics/global

—

Natural history museum collections
worldwide conserve an estimated

1.2 - 3 billion specimens
(Arifio 2010; Duckworth et al. 1993)

GBIF publishes 2,2 billion records -
including 261 million specimens

approx. 10% coverage?

oto: Botany oIIectlon’,'A[gae,sSml
History Museum, by Chip Cla




Specimens at UiO NHM (approx 52% digitized)

3000000

22%

2500000

83%

2000000
1500000

1000000

92%

L

Botaniske Zoologiske Geologiske Paleotologiske

500000

m Digitalisert lkke digitalisert

https://wiki.uio.no/nhm/skf/best-practices/index.php/Samlingstall 4 GBI F



https://wiki.uio.no/nhm/skf/best-practices/index.php/Samlingstall




PUBLISH YOUR DATASETS WITH GBIF

Step 1: digitize collections & herbaria
Step 2: register for endorsement in GBIF
Step 3: convert to Darwin Core format

Step 4: publish from national GBIF node

Alternative: publish from regional GBIF
cloud data repository - cloud.gbif.org/eca

Alternative: Many citizen science data platforms
publish data in GBIF

https://www.gbif.org/publishing-data/ \_ |






GBIF: MULTIPLE-PURPOSE DATA PUBLISHING SERVICES
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COUNTRY PROFILES

Norway v

I I DATA ABOUT NOI
48,091,024 1,505 42 438
I I Occurrences Datasets Countries and areas contribute Publishers
data

Norway

Norway &fe=

AGBIF Voting participant from Europe and Central Asia

Convention
Party since: 1993-12-29
By: Ratification

(artagena Protocol
Partv Sm(e: 2003.09-" Generated 10 hours ago © OpenStreetMap contribttors, ® OpenMapTiles, GBIF.
By: Ratification L =4 T EETD

DAL S e m .
> InforMEA Profile
> World Heritage Sitg
> GBIF Data
:N" | > WIO Statistics

. > Law and Environment
> Invasive Alien Species
- > Related Websites

s ago © OpenStreetMap contributors, © OpenMapTiles, GBIF

BRLRE = P ©

International treaties - national progress based on national GBIF data publication




POLICY LINKS: AICHI TARGETSUPPORTING BIODIVERSITY INDICATORS

- Trend in invasive alien
species introductions
(through Global
Register of Introduced
and Invasive Species)

A

i o 2o -

Species Protection
Index

Protected Area
Representativeness
Index

Comprehensiveness
of conservation of
socioeconomically/c
ulturally valuable
species

Agrobiodiversity
Index

Crop Wild Relative
Index

Growth in species
occurrence records

accessible through
GBIF

Species Status
Information Index

https://www.cbd.int/cooperation/csp/gbif.shtml | https://www.cbd.int/csp/survey/GBIFE.pdf



https://www.cbd.int/cooperation/csp/gbif.shtml
https://www.cbd.int/csp/survey/GBIF.pdf

A DATA RESOURCE TO SUPPORT RESEARCH AND SUSTAINABLE DEVELOPMENT

[ USING SPECIES OCCURRENCE DATA AS OFFCAIBCICABY OIS VALKE HTTPS./WW FLICKR COM/PHOTOS/DIESH VALXE/S 507839545 (CCBY54 20 MPLICATIONS 0F G Cruakens® O, Y
VIDENCE TO TEST RECEIVED BIOGEOGRAPHIC WISDOM [LZX5CL DEVELOPING AN INDICATOR FOR SUSTAINABLE [T7¥(11] DATA FROM THE GBIF NETWORK UNDERPINS [T7¥5753 FLYING FOXES PREDI
e S B DEVELOPMENT GOALS & BIODIVERSITY TARGETS USING OPEN DATA SMBIODIVERSITY-RELATED FINDINGS IN LATEST IPCC REPORT ATAUSE D 42,942 SPECIES OCCURRENCES

Conservation Food Security Climate change Human health
Protected areas Crop wild relatives Modelling impacts on Disease risk based on
Threatened species In situ. ex situ species ranges occurrence of vectors,

P ' hosts, reservoirs

conservation of Adaptation strategies

Invasive species risk S :
P genetic diversity

Mitigation benéefits, el e

Fisheries planning risks Hazards e.g. snakebite

https://www.gbif.org/science-review



https://www.gbif.org/science-review

PEER-REVIEWED PUBLICATIONS USING GBIF-MEDIATED DATA

More than 3 papers each day

Science Review

Science Review

Science Review

https://www.gbif.org/resource/search?contentType=literature&literature Type=journal&relevance=GBIF_USED&peerReview=true
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WHY OPEN MARINE SCIENCE?
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WHY OPEN MARINE SCIENCE?

We are in the middle of an ongoing paradigm
shift in scientific practice (and impact metrics).

Marine science will also need to develop
different approaches, than they needed in the
past — to remain relevant.

Society is gaining Big Data maturity and will
expect new services from marine sciences.

The open science wave is moving fast!




DATA CITATION - A NEW CURRENCY OF SCIENCE

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...
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DECLARATION ON RESEARCH ASSESSMENT b @ < DORA

/\C7

DORA recognizes the need to improve the ways in which the
outputs of scholarly research are evaluated.

Worldwide movement covering all scholarly disciplines and all
key stakeholders including funders, publishers, professional
societies, institutions (universities), and researchers.

Developed in 2012 in San Francisco
To date (2022-09-20), 19 531 individuals and 2 630 organizations in 159 countries have signed DORA.

The Research Council of Norway (RCN) signed DORA in May 2018 [link]


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

INCENTIVE FOR DATA REUSE
[o 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



AL GBIF

GBIF started issuing DOIs on 3 February 2015




HOW TO CITE DATA MEDIATED BY GBIF ATA
CITATION

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

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

https://www.qgbif.org/citation-quidelines # Cite TheD OI



https://www.gbif.org/zh/citation-guidelines

DOI BASED DATA CITATION AT GBIF.ORG

dataset

OCCURRENCE DATASET | REGISTERED JULY 30, 2012

Vascular plant herbarium TRH, NTNU University Museum

d by NTNU University Museun

Mika Bendiksby

This is the largest herbarium at NTNU University Museum, containing around 240 000 specimens from Norway and the
Nordic countries. Most of the specimens were collected in Central Norway.

The vascular plant herbarium also contains around 32 000 specimens from the rest of the world, most
yet digitized

The arctic collection contains professor Olav Gjerevoll's material from Alaska and Canada - about 6 000 digitized
specimens.
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papers

Journal of
Systematics and Evolution

Research Article ) Free Access

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

ndelof, Julieta A, Lindo, Wenbin Zhou, Xiang Ji, Qiu-Yun (Jenny) Xiang &

27 August 2020 | https://dol.org/10.1111/jse.12676 Itatic

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 display this disjunct pattern, its origin and
evolution remain an open question, especially regarding post-isolation evolution, 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.
Yinquania, subg. Mesomora, and subg. Kraniopsis). The BW group provides an excellent
example of the EA-ENA floristic disjunction for biogeographic study due to its diversity
distribution centered in eastern Asia 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, morphology, fossils, and climate data to
understand species relationships, biogeographic history, and ecological 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
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ROR for museums
ORCID for curators
DOI for datasets

(GRSciColl UUID for collections)

will enable the linking of museum
collection specimens to scientific
litterature and scientific actors
(authors, curators, etc)

— _,"\; 4 Digital Object Identifier (DOI)
e Open Researcher and Contributor ID (ORCID)
Research Organisation Registry (ROR)



Get data How-to Tools Community About

Occurrences SEARCH OCCURRENCES | 24,923 RESULTS

Recorded by v
TABLE GALLERY MAP TAXONOMY METRICS ¥ DOWNLOAD
Recorded by ID ~
: Scientific name Country or area Coordinates Month & year Basis of record Dataset
https://www.wikidata.org/wiki/Q94522
s : Sphaerophorus fragilis (L.) Pers. Norway 60.6N, 6.7E 1975 August Preserved specimen Lichen herbarium, Oslo (0) UiO
earc
Atriplex 1758 Spain Oslo (0) Uio
CLEAR

Schismus barbatus (L.) Thell. Spain Oslo (0) Uio
Identified by v

Amaranthus L. Oslo (0) Uio
Identified by ID N Catalogue number 2007334

Setaria Beauv. Oslo (0) Uio
https://www.wikidata.org/wiki/Q94522

Amaranthus L. Oslo (0) Uio
Search

Spergularia (P Oslo (0) Ui0

CLEAR

Salix phylicifoli Oslo (0)_Ui0
Record number v

Beta patellaris Moq. Oslo (0) UiO
Occurrence id ~

Bromus rigidus Oslo (0) Uio
Organism id v
Publishing country or area v Asparagus pas Oslo () Ui0
Elevation Cheilanthes marantae (L. g B Oslo (0)_Ui0
Depth Spergula fallax (Lowe) E.H.L.Krause Spain Oslo (0) Ui0
Locality o Schismus barbatus (L.) Thell. Spain Oslo (0) Uio
Water body o Asphodelus fistulosus L. Spain Oslo (0) Ui0
State province o © Polypodium serratum Milde Spain 28.2N, 15.6W Oslo (0) Uio
Repatriated v Sporobolus indicus R.Br. Spain 28.1N, 15.5W Oslo (0) Uio
Is in cluster v Trisetaria pumila (Desf.) Maire Spain 28.1N, 15.5W Oslo (0)_Ui0
DWCA extension ~ Schismus barbatus (L.) Thell. Spain 1970 January Preserved specimen Vascular Plant Herbarium, Oslo (0)_UiO
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FAIR data is about machine-readable data

researchers & museums need to do more than simply post their data on the web for it to be re-usable.
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MACHINE-READABILITY REQUIRES PERSISTENT IDENTIFIERS

The purpose of identifiers is
... to name things

.. making it possible to refer to them

To uniquely identify something it needs a persistent identifier, a PID.
A Persistent Identifier is globally unique, persistent, and resolvable”.

A PID is resolvable when it allows both human and machine users to access an object or its
representation, and its Kernel Information.

Kernel Information is a structured record that contains information (metadata) about the referred object,
such as a pointer to the location where the data for the object can be found.
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