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SIGNIFICANT EXISTING INFRASTRUCTURE

BOLD

BARCODE OF LIFE DATA SYSTEMS
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Informatics partnerships — Common standards — Stable infrastructure J\GBIF



Information Facility

GLOBAL BIODIVERSITY kGBl Global Biodiversiy

INFORMATION FACILI

* International open data infrastructure

 Funded by the governments of the
participant countries

 Network for free and open access to
biodiversity data

92 participants:
54 countries and 39 organisations

htto//www.gbif org/participation/summary ~ ~wGBIF



ANDARDISED BIODIVERSITY DA

ScientificName:
Family:
Locality:
Country:

State:

Latitude:
Longitude:

CoordinatePrecision:

CoordinateMethod:
DateCollected:
BasisOfRecord:
TypeStatus:

Imbophorus pallidus
Pterophoridae
Stirling Range
Australia

WA

-34.3

118.0

10000m

Google Earth
1963-09-15
Preserved specimen
Paratypus

Stirling Range,
W. Australia A
15 Sept 1963 =
V.J.Robinson |

What species?

Where was it found?
When was it found?
What is the evidence?

Specimen data
Sampling event information
Sequences, images, efc.

http://www.gbif.org/newsroom/news/sample-based-data

12 GBIF



TYPES OF DATA SHARED THROUGH GBIF

Ve) ®

Specimen Material sample Fossil Literature occurrence

New uses and

new data quality
dimensions

Observation
Human observation
Living specimen

sample-based data ¢

Machine observation

htto/mww.gbif orgloccurrence  ~wBBIF



DATA RICHNESS LEVELS SUPPORTED BY GBIF

1. 3.

Catalogue of collections Species with dates and
coordinates

types, and its recent digitisation allows

Collection Metadata Specis Occurrences

4.

Species with dates,
coordinates, methods,
abundance and absence etc.

Species in countries and
areas

TR YT QLA ST VU, L57Y 4
4 » ™ PP ,97;‘ T YN l'l‘,';’r Z

Species Checklists Sampled Organisrﬁs

[ 4
http://www.gbif.org/publishing-data/summary#datatypes ‘kGBIF



http://www.gbif.org/publishing-data/summary
http://www.gbif.org/publishing-data/summary
http://www.gbif.org/publishing-data/summary

DATA PUBLISHING: 1 - METADATA-ONLY

Metadata

FULL TITLE

Natural History Museum of Denmark Amphibia Collection

DESCRIPTION

Amphibian specimens collected in Denmark since 1814. All specimens are
preserved at the Natural History Museum of Denmark in Copenhagen.
These materials are open to visiting researchers but are not yet databased.
RESOURCE TYPE

Metadata

CONTACT

Email: snm@snm.ku.dk

GEOGRAPHIC SCOPE

Denmark (DK)

TAXONOMIC SCOPE

Class: Amphibia

Data

N/A


mailto:snm@snm.ku.dk

DATA PUBLISHING: 2 - CHECKLIST

Metadata

FULL TITLE

Checklist of the frogs of Denmark
DESCRIPTION

Species checklist of frog species recorded in Denmark to December 2015.
RESOURCE TYPE

Checklist

CONTACT

Email: frogs dk@gmail.com
GEOGRAPHIC SCOPE

Denmark (DK)

TAXONOMIC SCOPE

Order: Anura

Checklist Data

n

Ranidae Rana arvalis Native
Ranidae Rana dalmatina Native
Ranidae Rana temporaria Native
. Pelophylax .
Ranidae ridibundus Native

Hylidae Hyla arborea Introduced


mailto:frogs_dk@gmail.com

DATA PUBLISHING: 3 — OCCURRENCE DATA

7

Metadata '

FULL TITLE

Natural History Museum of Denmark Amphibia Collection

DESCRIPTION

Amphibian specimens collected in Denmark since 1814. All specimens are
preserved at the Natural History Museum of Denmark in Copenhagen.
These materials are open to visiting researchers but are not yet databased.
RESOURCE TYPE

Occurrence

CONTACT

Email: snm@snm.ku.dk

GEOGRAPHIC SCOPE

Denmark (DK)

TAXONOMIC SCOPE

Class: Amphibia

Occurrence Data

n

Ranidae Rana arvalis Utterslev 55.717N 12.517E 10 July 1964
Ranidae Rana arvalis Bagsvaerd 55.767N 12.467E 17August 1964
Ranidae Rana temporaria Bagsvaerd 55.767N 12.467E 12 May 1972
Ranidae Rana temporaria Aarhus 56.150N 10.217E 17 May 1972
Ranidae Rana arvalis Utterslev 55.717N 12.517E 25 June 1972
Ranidae Rana temporaria Odense 55.400N 10.383E 5 May 1978
Ranidae Rana arvalis Utterslev 55.717N 12.517E 16 August 1979

Ranidae Rana temporaria Utterslev 55.717N 12.517E 16 August 1979


mailto:snm@snm.ku.dk

DATA PUBLISHING: 4 - SAMPLE EVENT DATA

-
~7
-/

Metadata /N
FULL TITLE )
University of Copenhagen Frog Survey
DESCRIPTION
Counts of calling frogs along a 500m transect following protocol defined
at http://www.snm.ku.dk/FrogSurveyGuidelines.pdf
RESOURCE TYPE
Sample event
CONTACT 20
Email: snm@snm.ku.dk
GEOGRAPHIC SCOPE 15
Denmark (DK) R ’
TAXONOMIC SCOPE o | anvals _
Class: Anura m R.dalmatina
5 . m R. temporaria "V v\’ ‘J“, 7/
0
Sam pIe Event Data May 2012 June 2012 May 2013 June 2013
Classificatio Locality Coordinates Sample Protocol
n Event
Ranidae Rana arvalis Utterslev 55.717N 12.517E 10 May 2012 FCS-UTT-2012-1 Frog call survey 5 calling
Ranidae Rana temporaria Utterslev 55.717N 12.517E 10 May 2012 FCS-UTT-2012-1 Frog call survey 8 calling
Ranidae Rana dalmatina Bagsvaerd 55.767N 12.467E 12 May 2012 FCS-BAG-2012-1 Frog call survey 1 calling
Ranidae Rana temporaria Bagsvaerd 55.767N 12.467E 12 May 2012 FCS-BAG-2012-1 Frog call survey 11 calling
Ranidae Rana arvalis Bagsvaerd 55.767N 12.467E 12 May 2012 FCS-BAG-2012-1 Frog call survey 13 calling
Ranidae Rana temporaria Utterslev 55.717N 12.517E 20 June 2012 FCS-UTT-2012-1 Frog call survey 3 calling
Ranidae Rana arvalis Utterslev 55.717N 12.517E 20 June 2012 FCS-UTT-2012-1 Frog call survey 9 calling
DaniA~A DAarnna +FArR A FA A Ra~ncrv/aarA CC 707N 1O ALT7C I liina ON1D CC RDAC ODON1O 1 Crar~ ~all crivmrasy s 1 ~allinvA


http://www.snm.ku.dk/FrogSurveyGuidelines.pdf
mailto:snm@snm.ku.dk

SAMPLING-EVENT DATA

Vanessa cardw  PiotA-2014-06 6 individuals |1 km Butterfly transect

H

Vanes| ,
Aglas| . | ~—4—Vanessa cardui
. e o
"
| = Inachis io .
Pensrapse M 4 oW i
== Thecla betulae
Aglais urticae P 3 .
5 ~——Pieris rapae =
id . :“ -
s . ] g .‘ ° -
0 . y v 3

Jun Jul Aug

16
14 -
12 +

~#-\/anessa cardui
10 NOT COMPARABLE

—&— Aglais urticae
8 o2

~de~Inachis io
6 —Thecla betulae i Quantity Sample size | Protocol
4 4 wse Pieris rapae chihys flesus DiveX-20120301 3 individuals 500 m? Figh dive survey
5 ] fus sprattus  DiveX-20120301 | 71 indiwi 500 ¥ Fish dive sur
0




RELATIVE OBSERVATION TRENDS

demo.gbif.org -> tools -> relative observation trends



GBIF  crmeness

Species occurrence records Datasets
795,784,231 35,449
Country Organizational

Participants Participants Publishers

Records downloaded per month rs per month (Feb 2017)

26.7 billion 105 129



DATA PUBLISHED THROUG

600 -

400 -

Number of occurrences (in millions)

N
o
|

Species occurrence records accessible through GBIF over time

Kingdom
Unknown

. Other

Plantae

. Animalia

2010 2012 2014 2016
Date

www.gbif.org/analytics/global

| GBIF.ORG


http://www.gbif.org/analytics/global

DATA ACCESS - FREE AND OPEN TO ALL

GBIF.org: search, browse a download

Occurrences
Species
Datasets
Publishers

Countries

GBIF API — machine friendly e-access

External systems

Directly to R: rgbif & other libraries

B vmatn gt 1) —— $u b = oy - ks = P e s



Peer-reviewed publications using GBIF-mediated data

M Mendeley What is Mendaley? Q Search  Croste a free sccount Sigtn In

© Ty e nsw verson of Menosky Grougs

J{ GBIF Public Library

Mandely Bislbpen| Sesces  » Irlps
Overvow
Q Sz n nocsds I s oo
B Mencetey Deskiop — O
File Edit View Tools Help
G R 2ol QL0 QT =
Add Folders Related Sme Helo
Mendeley Desktop was unable to connect with your account at mendeley.com. Please check your username and password. Change Account Settings Get Help Cose
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GBIF ENABLED
SCIENCE TOPICS

Agriculture Ecosystem services
Biodiversity science Evolution
Biogeography Freshwater

Citizen science Human health
Climate change Invasives
Conservation Marine

Data management Phylogenetics

Data paper Species distributions

Ecology Taxonomy



https://demo.gbif.org/resource/search?contentType=dataUse&topics=Agriculture
https://demo.gbif.org/resource/search?contentType=dataUse&topics=Biodiversity science
https://demo.gbif.org/resource/search?contentType=dataUse&topics=Biogeography
https://demo.gbif.org/resource/search?contentType=dataUse&topics=Citizen science
https://demo.gbif.org/resource/search?contentType=dataUse&topics=Climate change
https://demo.gbif.org/resource/search?contentType=dataUse&topics=Conservation
https://demo.gbif.org/resource/search?contentType=dataUse&topics=Data management
https://demo.gbif.org/resource/search?contentType=dataUse&topics=Data paper
https://demo.gbif.org/resource/search?contentType=dataUse&topics=Ecology
https://demo.gbif.org/resource/search?contentType=dataUse&topics=Ecosystem services
https://demo.gbif.org/resource/search?contentType=dataUse&topics=Evolution
https://demo.gbif.org/resource/search?contentType=dataUse&topics=Freshwater
https://demo.gbif.org/resource/search?contentType=dataUse&topics=Human health
https://demo.gbif.org/resource/search?contentType=dataUse&topics=Invasives
https://demo.gbif.org/resource/search?contentType=dataUse&topics=Marine
https://demo.gbif.org/resource/search?contentType=dataUse&topics=Phylogenetics
https://demo.gbif.org/resource/search?contentType=dataUse&topics=Species distributions
https://demo.gbif.org/resource/search?contentType=dataUse&topics=Taxonomy
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The research data lifecycle

Image from University of Sydney https://library.sydney.edu.au/research/data-management/research-data-management.html



https://library.sydney.edu.au/research/data-management/research-data-management.html
https://library.sydney.edu.au/research/data-management/research-data-management.html
https://library.sydney.edu.au/research/data-management/research-data-management.html
https://library.sydney.edu.au/research/data-management/research-data-management.html
https://library.sydney.edu.au/research/data-management/research-data-management.html
https://library.sydney.edu.au/research/data-management/research-data-management.html
https://library.sydney.edu.au/research/data-management/research-data-management.html

SHORT TERM LONG TERM

perspective

 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.



IPT Stats: Dec 2016
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How does it work (for me)?

Seven steps of publishing data through GBIF: .’ GBIF

Agree with you administration

Register your institution / collection

Understand what data type you are dealing with (4 types)
Standardize / format your data (export)

Choose your way to publish

Check your data

Publish!

NounhkwNH

GBIF member nodes endorse institutions to share data
« Optionally enforcing data quality thresholds
« Judgment on a case by case basis
Institutions publish datasets on GBIF
* Retain ownership
« Referenced as the “publisher”
Institutions often offer assistance to others in separate agreements
* Hosting services
Chose your data license
« (CCO and CC BY - 90% datasets, 85% records
« CCBY-NC - 7% of datasets, 10% of records



GBIF.ru

GBIF.ORG
Global Biodiversity
AL GBIF |
» I'raBHas
GBIF Poccus

Kak onybiaukopaTs AaHHbBIe B GBIF
Crenudukanus Darwin Core
IIybrmkanuu o GBIF Ha pycckoM
A3BIKE

Hasssble o Poccuu B GBIF

®dotorpadhun

IosieBsle Hec/leAOBaHUS
KordepeRna

Darwin Core
cunenu@uUKAIAA

Biodiversity
Information
Standards

Poccumnckum caut I'J100a/1bHOM |

Cucremsl o buopazHoo0pasuio -

CemuHap o ucnoJsb3oBaHuio faHHbIx GBIF.org.

IIpe3zenTanmua

CemmHap cocTosuics B paMKax KoHbeperiy Brosorns - Hayka XXI eeka http://www.biology21.ru. Orpomuoe
criacubo pykoeoauTesio cexknun "Ixoorus” Ane KBUTKHHOMN 3a opraHu3amnuio!

UGRABIO nmi1anel pasBuTHA

HewHoro o oAroToBKe 06BeHHEeHHOM 6a3sl buonormyeckux kosutekipi UGRABIO B Xanrts-Mancuiicke. Buepa y
Hac TIpomIes BTOpoH ceMuHap "Buosnormyeckue koywtexipu FOrper: cbop, buxcanusa, XpaHeHne, HaydHEIH 060poT”
(mepBas BcTpeya ObLTa B 2015 TOAY H Aambile byzeT IpoBoAUTCA pas B ABa rofia). B ceMmHape y4acTBoBaIN
cotpyzuuku OOIIT, Myzees u ByX yHIBepcuTeToR okpyra (FOI'Y u CypI'Y). B aToM rofy 65U1H Ipe/icTaBIeHE
JIOKJIa 6! 00 HCTOPHH, COAEP KaHUH H PA3BUTHU BOCBMH KOJUTEKIIHE (IPHMEPHO CTOJIBKO JK€ B IIPOIIZIOM).

TIporpamme: 1 Tezucel mepeoro ceMuHapa MokHo HaiTi (https://fungariumysu.org/2017/04/04/biological-
collection-of-yugra-workshop/).

B 3TOM rozy MBI 00CY»KIaITH TAKKe BOIPOC CO3AAHNA HH(MOPMAIHOHHON CHCTEMBI, KOTOpasi MOIJIA ObI pa3MeCTHTh
JIaHHBIE KOJUTEKIHH B pernoHe. Celf9ac ecTh TOJILKO OffHA Takas cucreMa (Brosornueckas kosvrexkmus FOTY) Ha
ocuoge ITO Specify, ycranoenena u pabotaer B mpobHOM peskume Ha cepgepe FOT'Y (hittps://mukhrinostation.com/
research/ysu-be/). YuacTHHKH ceMMHApA PEIIIH, YTO HYKHO [IPOZIOJIKATE PA3BHUBATE ATY CHCTEMY, CeaTs B baze
HECKOJIBKO Pa3/[eJIoB [ULA APYTUX KOJUIEKIUIT ¥ B 9TOM TOJLy HACTPOUTS /IS KaskoH ee pabouyio cpeay U
HMIIOPTHPOBATh 0003pHMOe THIO 06pa3oB KOJUIEKIHI B KadecTBe IpoOHOI Bepenn. CrieyomuM BasKHEIM
mraroM OyzieT opraHmu3aIs SKCIOPTa AaHHEBIX U3 3ToH cucreMsl B GBIF.



http://www.gbif.org/analytics/global

DATA PAPERS

J‘ Get data Share Tools Inside GB

Journals that publish biodiversity-related data papers

Please notify us at communication@gbif.org with corrections or updates.

Open APC Impact
Journal Publisher Access estimate factor
Arxius de Miscel-lania Nat Hist Museum of Yes €0 -
Zoologica Barcelona
Biodiversity Data Journal Pensoft Yes €300 -
Biolnvasions Records REABIC Journals Yes €600 -
BioRisk Pensoft Yes €300 -
Biota Colombiana Humboldt Institute, Yes €0 -
Colombia
BMC Ecology Biomed Central Yes €1,745 2724
BMC Plant Biology Biomed Central Yes €1,745 3.631
Botanical Studies SpringerOpen Yes €600 1.159
Check List Biotaxa Yes €27 -
China Scientific Data Chinese Academy of Yes €458 -
Sciences
Data in Brief Elsevier Yes €458 -

[at Y AMNDI Nnan Annncs lanraals Van £n



News and plans

1{ GBIF

Participation and data growth
Herbaria and databases join in — how about yours?

Growing community, local support and interactions
New member countries, conferences, helpdesk and meetings

Integrated Publishing Toolkit (IPT)
Regular trainings and meetings

Tools for sharing data
Validator, Repostory, Suggest a dataset

Promoting data use

Financially supporting regions and data solutions
BID, BIFA, Ebbe Nielsen Challenge, Young Researcher Award, Capacity
Enchancement

Improving functionality, new GBIF.org



hit

ns://[demo.gbif.org

Free and op'eh access to
biodiversity data
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https://demo.gbif.org/
https://demo.gbif.org/







Summary

GBIF is a scientific infrastructure
Expose and promote your data
Visibility — Use — Relevance

Data transparency = trust in science

Digitial avaliability, demand, data
citation and collaboration

Data as complemenary scholarly
products

You control publishing, richness and
guality of data

Data citation and DOI reflect roles of
contributors

Options for sensitive data






THE NEW HOMEPAGE

Getdsts Shes  Tookk mscecsr O W A

Globw! Blodweraity Information Faciiity

Free and open access to
biodiversity data

OCCURSENCES SECES DATASETS MBUSHES RESCURCES

WHAT IS 0BF?  ABCUT OEiF DENMARY

N

Leam all about dats papers Peucetia viridans (Hemtz, 1832) Workshops in Trinldad kick off Expending OBIS beyond species
t f ' ' y regional activities for 810 Carlbbean occumences

What is GBIF?

G8IF~the Global Blodiversity information Facility—is an open-data research infrastructure funded by the
world's governments and aimed at providing anyone, anywhere to access data about all types of life on
Earth,

Coordinated through its Secretariat in Copenhagen, the GBIF network of member states and
organizations—formatly known as Participants—provides data-holding institutions around the werld with
common standards and open-source 1oofs that enable them to share Information about whera and when
snocios have haon rarardod

[ 4
https://demo.gbif.org/ "kGBI F


https://demo.gbif.org/
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CROSS-SITE SEARCH

( Get gata

EVERYTHING OCTIMRENTES SPECES DATAZETE PUSLISHER RESDARCEY

Vanuatu

LERP ot 0

DATASETS

Deap-water azooxantheliate Scleractinia from Vanuatu, and Wallis snd Futuna
Islands

Asols ol 134 Recent species of szooxanthediste Scleractinig ate reported from e Yenumtu (116 npaces) and
Walkn and Fusena {83 speciad| Archipalagos, Ul But obe being hew records for Be reglon

Futdiched by Southwestam Pac#e Ocsan Bogeogmphic informston System (D8S) Node

swe  Took waiecsy O W A

Q

4 RESLLTY

Ozourronce Datasm

1256 ccvarences
A new apecies of Monandrocarpe (Ascidlaces, Styelidse) from Vanustu |. (South Checaint Dazasen
Paclific Ocean)
This dotsset the digl In Pazi based on the onginal journa article Mormiot, Frangoise (2009) A new spocion of
Motrandrocieps (Ascdisom, Stywldes) from Versaty | (South P
Futsizhed by Fazt oog taxonome tmstments detshmse
Lingore puichella, a now species of xanthid crab (Crustacea: Decapodas: Brachyura)  Checkiiet Detssst
from Vanuatu
This dataset the digii in Phazi based on the onginal journsl articie NG, Reter K L, Naruae, Totwu (2007): Lisgom
pulcheile, & mew species of xanthid cab (Crustates Decapo
Padiahed by P ooy teaenomie Snatmenma datibusn
RPEDIER LI2A RESLETE
Nitoa vanuety Raven, 1994 apscies
¥ A A Araneas « Sarycheidas - NPoa
socepied wpecies 0 cocumences
Flabellum vanuaty Wells, 1984 species

https://demo.gbif.org/search?g=vanuatu

12 GBIF
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Animaiia
66,297
LETUTINGRS

<

25 countries

United states
37,918 occurrences

France
27,098 occurrences

Australia
13,857 occurrences

Germany
12,577 occurrences

United kingdom

4,643 ocourrences

Netherlands
2,600 occurrences

New zealand
2,026 occumrences

TRENDS ADOUT VANUATY

Chromusta
10,628
occurrences

Maras

13,434

occurances

Protazon
1
occutrences

Cauntries, territories of islands publishing data about Vanuaty

Fung: Archasn Bacrrls
1,838 00 0 9
fpocummces ‘ CCrTRnCuE s OCTUNENCRS

Vyvuzes ncerine sede
0 a4
cooumences occutrences

Datasets
Largest occurrence datasets about Vanuaty

The molluges collection (IM) of the Muséum national dHistoire naturelle ...
14,578 occurrences

NMNM Extant Specimaen Records
4 580 ocourrences

Australlan Museumn provider for 0ZCAM
6,075 occurrences

EQD - eBird Observation Dataset
4,463 ocourrences

AMNH Bird Collection
3,847 ocourrences

The fighes collection (IC) of the Muséum national d'Histoire naturelle (M...
3,517 occurrences

Australia’s Virtual Herbarium
2,985 occurrences

https://demo.gbif.org/country/VU/summary
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TRENGS ABOUT VANUATY

Number of occurrence records
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Records by kingdom Records for Animalie Records for Plantae
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Wngdom. "Uniknowsy' Includes records with basis of recoed. "Unknowrt” includes tecords Datds of recocd, "Unknown® includes records
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wvailable taxonomic checklists. unrecogniged value for basiz of record untecogrsed volue for basis of record.
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Species counts
Thase charts iiustrata the change in the number of species for which cocurrence reconds are avallabie

Defirition
Specied counms ace Based 00 he pumber of binomial scetific names for which GEIF has received data ds, organised as far &2 bie using synomyms
recorded in key mch as tha Catalogue of Life. Since many nomes are nat yat included in these databanes, some proportion of thase names wil be

unrecognised synoryms and da not represent valid species. Therefore these counts can be used as an indication of richness anly, and da not represent true
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Plants of Papua New Guinea

Published by Natinnal Mecharium of New Scully Wales
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No description avaitable Last Modified: 18 August 20016
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OCCURRENCE DATASET | RECRETERED 11 JULY 2017

Diversité a partir d'une liste d'occurrences d'espéces appartenant a
quelques familles de I'Herbier du Centre National de Floristique (CNF) en
Cote d'lvoire.

Putdished by Cantre Naticnal de Flonstiqua
Beranger Koua Serge N'GORAN » Kanan Yoo « Faustine Akossous Kouesst « ©7 Jean Azsi « Ablan Emma Ake-Ass!
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Occurrences With taxon match With coordinates With yesr
Sesredon Description
Temponl Données doccurrence des espécas des families : Acanthaceae, Agavaceae, Alangiaceae, Alismataceas,
Geographic Amaranthaceae, Amaryllidaceae, Ampelideceae, Anacardiaceas, Ancistrocladaceas, Anonaceae,

Apocynaceas, presents dans fherbler du Centre National de Floristique en Cote d'ivoire collectées

Taxonomic
depuls les années 1930 & 2000 en Chte d'ivoire, en Afrique et en France.
Sibhiography
Contributors ]
e Temporal coverage
GAIF Registration 1 January 1930 - 1 January 2000
Citation
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OCCURRENCE DATASET | REGISTERED 11 ALY 2017

Diversité a partir d'une liste d'occurrences d'espéces appartenant a
quelques familles de I'Herbier du Centre National de Floristique (CNF) en

Cote d'lvoire.

Published by Cantre National de Florigtigue
Beranger Koua Serge N'GORAN « Konan Yao « Faustine Akossous Kouassi « « & Jean Assl « Ablan Emma Aké-Assi

SIATS  ACTVIY 4 DOWMOND s OATASETHOMEPAGE 7 ocomntes

paraser 0

Evaluation and development of a funding mechanisrrTENTeMEet
management of data on plant biodiversity in Céte d'lvoire (lvory
Coast)

Funding
Funding € 59,1371 Co Funding € 124,130 Type Of Grant National grant Financed by the BID Programme
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SAMPLING-EVENT DATA

Still missing:
A consistent, referenced
catalogue of sampling
protocol definitions
Humboldt Core
catalogue?

Proposed standard
could allow robust
reasoning across datasets
and link through the
dwe samphngProtoool ﬁeid

Also still to come:
* New proposed DwC terms

* More extensive and

improved documentation for

publishers

* Visualization

\ Event

’ Event

Event
* dwe:samplingProtocol
* dwehabitat
+ dwesitelD
+ dweisampleSizeValue
* dwesiteTreatment
* dwesamplinglaxaRange
* dwe:samplingEffort

OCOUI’I'QI\CG
Occurrence

Occurrence
dwe:scientificName
dweindividualCount

dweorganismQuantity
dweindividuallD

werecordedBy
« dwebasisOfRecord

Metadata

* emlstudyExtent

* emlsamplingDescription
* emlqualityControl

*« emltemporalCoverage

* emltaxonomicCoverage
« emlcreators

Occurrence

OCCUI“I’QI’ICG
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Sharing Detailed Research Data Is Associated with

Increased Citation Rate

Heather A. Piwowar®, Roger S. Day, Douglas B. Fridsma

Department of Biomedical Informatics, University of Pittsburgh School of Medicine, Pittsburgh, Pennsylvania, United States of America

Background. Sharing research data provides benefit to the general scientific community, but the benefit is less obvious for
the investigator who makes his or her data available. Principal Findings. We examined the citation history of 85 cancer
microamay clinical trial publications with respect to the availability of their data. The 48% of trials with publicly available
microamay data received 85% of the aggregate citations. Publicly available data was significantly (p=0.006) associated with
a 69% increase in citations, independently of journal impact factor, date of publication, and author country of origin using
linear regression. Significance. This correlation between publicly available data and increased literature impact may further

motivate investigators to share their detailed research data.

Citation: Piwowar HA, Day RS, Fridsma DB (2007) Sharing Detailed Research Data Is Associated with Increased Citation Rate. PLoS ONE 2(3): e308.

doi:10.1371/journal.pone.0000308

INTRODUCTION

Sharing information facilitates science. Publicly sharing detailed
research data—sample attributes, clinical factors, patient outcomes,
DNA sequences, raw mRNA microarray measurements—with
other researchers allows these valuable resources to contribute far
beyond their original analysis|1]. In addition to being used to
confirm original results, raw data can be used to explore related or
new hypotheses, particularly when combined with other publicly
available data sets. Real data is indispensable when investigating
and developing study methods, analysis techniques, and software
implementations. The larger scientific community also benefits:
sharing data encourages multiple perspectives, helps to identify
errors, discourages fraud, is useful for training new researchers,
and increases efficient use of funding and patient population
resources by avoiding duplicate data collection.

Believing that that these benefits outweigh the costs of sharing
research data, many initiatives actively encourage investigators to
make their data available. Some journals, including the PLoS
family, require the submission of detailed biomedical data o
publicly available databases as a condition of publication|2—4|.
Since 2003, the NIH has required a data sharing plan for all large
funding grants. ‘The growing open-access publishing movement
will perhaps increase peer pressure to share data.

However, while the general research community benefits from
shared data, much of the burden for sharing the data falls to the study
nvestigator. Are there benefits for the investigators themselves?

A currency of value to many investigators is the number of times
their publications are cited. Although limited as a proxy for the
scientific contribution of a paper|5|, citation counts are ofien used
in research funding and promotion decisions and have even been

acasrnad aaalarz’ meorsecs sindEw oahia ARl Racietsnea i tanr Hata va

RESULTS

We studied the citations of 85 cancer microarray clinical trials
published between January 1999 and April 2003, as identified in
a systematic review by Ntzani and loannidis|7] and listed in
Supplementary Text SI. We found 41 of the 85 clinical trials
(48%) made their microarray data publicly available on the
internet. Most data sets were located on lab websites (28), with
a few found on publisher websites {4), or within public databases (6
in the Stanford Microarray Database (SMD)[8], 6 m Gene
Expression Omnibus (GEO)[9], 2 in ArrayExpress[10], 2 in the
NCI GeneExpression Data Portal (GEDP)gedp.ncinih.gov); some
datasets in more than one location). 'he internet locations of the
datasets are listed in Supplementary Text S2. The majority of
datasets were made available concurrently with the trial
publication, as illustrated within the WayBackMachine internet
archives (www.archive.org/web/web.php) for 25 of the datasets
and mention of supplementary data within the trial publication
iself for 10 of the remaining 16 datasets. As seen in Table 1, trials
published in high impact journals, prior to 2001, or with US
authors were more likely to share their data.

‘T'he cohort of 85 trials was cited an aggregate of 6239 times in
2004-2005 by 3133 distinct articles (median of 1.0 cohort citation
per article, range 1-23). ‘The 48% of wials which shared their data
received a total of 5334 citations (85% of aggregate), disributed as
shown in Figure 1.

Academic Editor: John loannidis, University of loannina School of Medicine,
Greece

Received December 13, 2006; Accepted February 26, 2007; Published March 21,
2007



