
Species	
  occurrence	
  data	
  

Access	
  to	
  species	
  occurrence	
  data	
  
from	
  GBIF	
  and	
  Artskart	
  



Topics	
  for	
  this	
  session	
  

•  Global	
  Biodiversity	
  Informa=on	
  Facility	
  -­‐	
  GBIF	
  

•  Accessing	
  biodiversity	
  data	
  from	
  GBIF	
  

•  Publish	
  your	
  own	
  biodiversity	
  occurrence	
  data	
  
to	
  Artsobservasjoner	
  and	
  GBIF	
  



Status	
  	
  
9.	
  October	
  2014	
  

GBIF	
  enables	
  free	
  and	
  open	
  access	
  
to	
  biodiversity	
  data	
  online.	
  	
  
	
  
We	
  are	
  an	
  interna=onal	
  government-­‐ini=ated	
  and	
  -­‐funded	
  ini=a=ve	
  
focused	
  on	
  making	
  biodiversity	
  data	
  available	
  to	
  all	
  and	
  anyone,	
  for	
  
scien=fic	
  research,	
  conserva=on	
  and	
  sustainable	
  development.	
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GBIF	
  provides	
  a	
  data	
  discovery	
  system	
  

global	
  registry	
   data	
  portal	
  

that	
  is	
  dependent	
  on	
  resolvable	
  stable	
  iden>fiers	
  for	
  efficient	
  func>onality	
  

4	
  



1.   Informa:on	
  infrastructure	
  –	
  an	
  Internet-­‐
based	
  index	
  of	
  a	
  globally	
  distributed	
  
network	
  of	
  interoperable	
  databases	
  that	
  
contain	
  primary	
  biodiversity	
  data.	
  

	
  
2.   Community-­‐developed	
  tools,	
  standards	
  

and	
  protocols	
  –	
  the	
  tools	
  data	
  providers	
  
need	
  to	
  format	
  and	
  share	
  their	
  data.	
  

	
  
3.   Capacity-­‐building	
  and	
  training	
  –	
  and	
  

access	
  to	
  a	
  global	
  expert	
  community.	
  



The	
  low	
  membership	
  coverage	
  in	
  Africa	
  and	
  Asia	
  is	
  an	
  important	
  gap!	
  



Data publication 



     Data published through GBIF 

Last	
  updated:	
  2014-­‐09-­‐02	
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   GBIF data publishers 

Last	
  updated:	
  2014-­‐09-­‐02	
  

A sharp rise in the number of data publishers in September 2013 results from institutions choosing to register as separate entities rather 
than sharing datasets through a single publisher at their national node institution.  
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  Data breakdown by GBIF Participant 

Last	
  updated:	
  2014-­‐09-­‐09	
  

Top 10 Participant Countries—Number of 
new records published  
(1 January – 31 August 2014) 

Top 10 Participant Countries—Total number 
of records published  
(as of 31 August 2014) 



Data distribution in GBIF 

Density of georeferenced species occurrence records published through GBIF 
                                                              (see http://www.gbif.org/occurrence)  Last	
  updated:	
  2014-­‐07-­‐09	
  



GBIF	
  portal:	
  	
  

14,1	
  million	
  occurrences	
  are	
  located	
  in	
  Norway.	
  
Published	
  from	
  31	
  countries	
  worldwide.	
  



GBIF	
  portal:	
  	
  

13,3	
  million	
  occurrences	
  published	
  form	
  Norwegian	
  ins=tutes.	
  
Covering	
  181	
  countries	
  worldwide.	
  



Danmark	
   Finland	
  

Norway	
   Sweden	
  

Iceland	
  

Oct	
  2014	
   Data	
  set	
   Occurences	
  

Denmark	
   51	
   9	
  383	
  347	
  
Finland	
   56	
   17	
  050	
  736	
  
Iceland	
   4	
   458	
  705	
  
Norway	
   85	
   13	
  311	
  032	
  
Sweden	
   39	
   47	
  995	
  533	
  

Status	
  for	
  Nordic	
  GBIF	
  data	
  sets	
  (data	
  hosted	
  by…)	
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“Artskart”	
  provides	
  the	
  

official	
  Norwegian	
  
portal	
  for	
  species	
  
occurrences	
  and	
  

specimens	
  in	
  Norway.	
  





GBIF	
  Portal	
  –	
  download	
  data	
  
•  Before	
  downloading	
  species	
  occurrence	
  data	
  from	
  GBIF,	
  
please	
  take	
  the	
  =me	
  to	
  register.	
  

•  h[p://www.gbif.org/user/register	
  	
  
•  Downloads	
  from	
  the	
  GBIF	
  portal	
  are	
  packaged	
  as	
  a	
  
Darwin	
  Core	
  Archive	
  (DwC-­‐A).	
  

•  h[p://www.gbif.org/faq/datause	
  	
  
•  The	
  species	
  occurrence	
  data	
  are	
  found	
  in	
  the	
  
“occurrence.txt”	
  data	
  file.	
  

•  This	
  tab-­‐delimited	
  text	
  file	
  can	
  be	
  imported	
  to	
  a	
  
spreadsheet	
  such	
  as	
  Excel	
  or	
  to	
  a	
  database.	
  

•  NOTE:	
  the	
  data	
  files	
  can	
  become	
  very	
  large!	
  So	
  look	
  at	
  
the	
  file	
  size	
  before	
  you	
  open	
  them	
  in	
  MS	
  Excel.	
  





Data use in research 



GBIF citation in research 2008-2014 

Last	
  updated:	
  2014-­‐09-­‐02	
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2014 Research citing use of GBIF, 
  by country of authors 

Last	
  updated:	
  2014-­‐09-­‐03	
  

Number of research publications from January to September 2014 citing use of GBIF-mediated data,  
ranked by country according to affiliation of at least one author. Top 10 countries shown. 



Scien=sts	
  from	
  
Norwegian	
  ins=tutes	
  

are	
  using	
  	
  
GBIF-­‐mediated	
  data:	
  



Why GBIF? 



OECD	
  Global	
  Science	
  Forum	
  (1999):	
  
“establish	
  and	
  support	
  a	
  distributed	
  system	
  of	
  interlinked	
  and	
  interoperable	
  
modules	
  (databases,	
  soNware	
  and	
  networking	
  tools,	
  search	
  engines,	
  analy>cal	
  
algorithms,	
  etc.)	
  that	
  together	
  will	
  form	
  a	
  Global	
  Biodiversity	
  Informa>on	
  
Facility	
  (GBIF)”.	
  



GBIF’s	
  unique	
  role	
  
•  Registry	
  of	
  biodiversity	
  data	
  resources.	
  
•  Tools	
  and	
  support	
  for	
  biodiversity	
  data	
  publica=on.	
  
•  Network	
  development	
  at	
  na=onal,	
  regional	
  and	
  global	
  

levels.	
  
•  Global	
  virtual	
  natural	
  history	
  collec=on.	
  
•  Cross-­‐domain	
  linkage	
  between	
  data	
  from	
  collec=ons,	
  

ecology	
  and	
  genomics.	
  
•  Access	
  to	
  global	
  biodiversity	
  data	
  for	
  GIS	
  analysis	
  and	
  

environmental	
  monitoring.	
  
–  Aggregated	
  presence	
  data	
  
–  Site-­‐based	
  survey	
  data	
  (samples,	
  presence/absence)	
  

Slide	
  by	
  Donald	
  Hobern,	
  2012	
  



Unifying	
  species	
  data	
  

Integrated	
  access	
  
for	
  records	
  of	
  the	
  
occurrence	
  of	
  any	
  
species:	
  
	
  
•  What?	
  
•  When?	
  
•  Where?	
  
•  What	
  evidence?	
  
•  Data	
  owner?	
  
•  Link	
  to	
  full	
  record	
  

Presence	
  only	
  

Collec:ons	
  

Ecological	
  
Monitoring	
   Genomics	
  

Darwin	
  Core	
  

Slide	
  by	
  Donald	
  Hobern,	
  2012	
  



Unifying	
  species	
  data	
  

Integrated	
  access	
  for	
  
records	
  of	
  the	
  occurrence	
  
of	
  any	
  species:	
  
	
  
•  What?	
  
•  When?	
  
•  Where?	
  
•  What	
  evidence?	
  
•  Data	
  owner?	
  
•  Link	
  to	
  full	
  record	
  

Presence	
  only	
  data	
  

Collec:ons	
  

Ecological	
  
Monitoring	
   Genomics	
  

Darwin	
  Core	
  

Fully	
  compa=ble	
  with	
  
exis=ng	
  Darwin	
  Core	
  
data,	
  plus:	
  

•  Which	
  species	
  were	
  
recorded	
  together?	
  	
  

•  Which	
  sets	
  of	
  data	
  are	
  
directly	
  comparable?	
  

•  Which	
  species	
  were	
  most	
  
abundant	
  in	
  each	
  sample?	
  

Presence/absence	
  

Darwin	
  Core	
  
+	
  Core	
  Survey	
  

Fields	
  
	
  

Sample	
  Id	
  
Method	
  Id	
  

Rela=ve	
  abundance	
  
...	
  

Slide	
  by	
  Donald	
  Hobern,	
  2012	
  



	
  
	
  

The	
  Millennium	
  Ecosystem	
  Assessment	
  showed	
  that	
  human	
  ac=ons	
  ojen	
  lead	
  
to	
  irreversible	
  losses	
  in	
  the	
  diversity	
  of	
  life,	
  and	
  these	
  losses	
  have	
  been	
  more	
  
rapid	
  in	
  the	
  past	
  50	
  years	
  than	
  ever	
  before	
  in	
  human	
  history.	
  	
  
	
  
Biological	
  diversity	
  is	
  key	
  to	
  resilience	
  –	
  the	
  ability	
  of	
  natural	
  and	
  social	
  systems	
  
to	
  adapt	
  to	
  change,	
  and	
  is	
  essen=al	
  for	
  nearly	
  every	
  aspect	
  of	
  human	
  well-­‐
being.	
  
	
  
Because	
  human	
  threats	
  to	
  biodiversity	
  occur	
  across	
  large	
  spa=al	
  and	
  temporal	
  
scales,	
  biodiversity	
  and	
  ecosystem	
  monitoring,	
  forecas=ng,	
  and	
  risk	
  
assessments	
  require	
  data	
  to	
  be	
  organized	
  in	
  a	
  globally-­‐accessible,	
  integrated	
  
infrastructure.	
  	
  
	
  
	
  

	
   	
  GBIF	
  provides	
  this	
  infrastructure.	
  	
  
	
  



GBIF and GEO 
    Intergovernmental group on earth observations 

Data Integration & Interoperability 
GBIF provides the infrastructure delivering species occurrence data in GEO. 

GEO	
  BON	
  
Biodiversity	
  observa=on	
  network	
  



GIASIP	
  
Global	
  Invasive	
  Alien	
  Species	
  Informa=on	
  Partnership	
  

GBIF provides the infrastructure delivering species occurrence data in GIASIP. 



GBIF and IPBES 
(Naturpanelet) 
Intergovernmental Science-Policy Platform on 
Biodiversity and Ecosystem Services (IPBES) 

IPBES	
  provides	
  informa=on	
  to	
  
support	
  policy	
  decisions	
  and	
  
scien=fic	
  research	
  on	
  
biodiversity.	
  
	
  
GBIF	
  operate	
  within	
  data,	
  
informa=on	
  and	
  knowledge	
  
domain	
  of	
  biodiversity	
  
informa=cs.	
  
	
  
GBIF	
  provides	
  the	
  infrastructure	
  
delivering	
  species	
  occurrence	
  
data	
  in	
  IPBES.	
  

Science	
  

Policy	
  

Biodiversity	
  

Data,	
  informa=on	
  
and	
  knowledge	
  

IPBES	
   GBIF	
  



Organiza=onal	
  partnerships	
  

– Taxon	
  names	
  and	
  nomenclature	
  
•  Catalog	
  of	
  Life	
  (CoL)	
  
•  IPT	
  to	
  publish	
  global	
  and	
  regional	
  species	
  databases	
  
•  GBIF	
  infrastructure	
  to	
  support	
  construc=on	
  of	
  CoL	
  

– Biodiversity	
  literature	
  
•  Biodiversity	
  Heritage	
  Library	
  (BHL)	
  
•  User	
  annota=ons	
  to	
  extract	
  occurrence	
  records	
  
•  Link	
  original	
  (and	
  other)	
  descrip=ons	
  to	
  taxonomy	
  

– Species	
  informa=on	
  and	
  traits	
  
•  Encyclopedia	
  of	
  Life	
  (EoL)	
  
•  Support	
  EOL	
  as	
  global	
  species	
  informa=on	
  aggregator	
  
•  Include	
  EOL	
  summary	
  box	
  on	
  each	
  GBIF	
  species	
  page	
  



Biodiversity data 



Fitness	
  for	
  use	
  
Defini=on	
  

"The	
  general	
  intent	
  of	
  describing	
  the	
  quality	
  of	
  a	
  par>cular	
  dataset	
  
or	
  record	
  is	
  to	
  describe	
  the	
  fitness	
  of	
  that	
  dataset	
  or	
  record	
  for	
  a	
  
par>cular	
  use	
  that	
  one	
  may	
  have	
  in	
  mind	
  for	
  the	
  data." 

	
  
Chrisman,	
  1991	
  

Slide	
  by	
  Laura	
  Russell,	
  VertNet,	
  September	
  2011	
  



Indexed	
  by	
  GBIF	
  3	
  May	
  2013	
  

Indexed	
  by	
  GBIF	
  14	
  January	
  2013	
  

Improving	
  the	
  
data	
  quality	
  

The	
  fish	
  collec=on	
  at	
  NHM	
  
had	
  some	
  of	
  the	
  longitude	
  
la=tude	
  coordinate	
  values	
  
swapped…	
  
	
  
No=ced	
  and	
  corrected	
  in	
  
April	
  2013.	
  
	
  

	
  	
   	
   	
   	
  (dataset	
  8102)	
  



Improving	
  fitness-­‐for-­‐use	
  
Aggregate	
  

Data	
  
Indexes	
  

Data	
  
Quality	
  

Expert	
  
Cura:on	
  

•  Progressive	
  improvement	
  
–  Data	
  indexes	
  

•  Centralised	
  discovery	
  
•  Standardisa=on	
  of	
  persistent	
  iden=fiers	
  
•  Consistent	
  metadata	
  

–  Data	
  quality	
  
•  Inconsistencies	
  within	
  records	
  
•  Valida=on	
  against	
  metadata	
  
•  Outlier	
  detec=on	
  
•  Metrics	
  per	
  record	
  and	
  per	
  data	
  set	
  

–  Expert	
  cura=on	
  
•  Interface	
  with	
  taxon	
  expert	
  groups	
  
•  Incorporate	
  findings	
  of	
  data	
  users	
  
•  Need	
  efficient	
  researcher-­‐friendly	
  tools	
  

Slide	
  by	
  Donald	
  Hobern,	
  2012	
  



Taxonomic	
  data	
  

Names	
  are	
  ojen	
  the	
  first	
  point	
  of	
  entry	
  to	
  
biodiversity	
  databases.	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  =>	
  Risk	
  of	
  error	
  propaga=on	
  
	
  
Possible	
  errors:	
  
• Wrong	
  iden=fica=on	
  
• Wrong	
  format	
  
• Spelling	
  errors	
  

Slide	
  by	
  Laura	
  Russell,	
  VertNet,	
  September	
  2011	
  



The problem with scientific names 

•  No	
  comprehensive	
  catalog	
  of	
  species.	
  
•  Names	
  ≠	
  species.	
  
•  The	
  species	
  problem	
  –	
  species	
  concepts.	
  
•  Compe=ng	
  classifica=ons	
  /	
  phylogenies.	
  
•  Many	
  names	
  for	
  one	
  taxon.	
  
•  One	
  name	
  for	
  many	
  taxa.	
  
•  ‘Names’	
  are	
  more	
  than	
  code-­‐compliant	
  
scien=fic	
  names.	
  

Slide	
  by	
  David	
  Shorthouse,	
  Canadensys,	
  January	
  2013	
  



Proposed solution 
•  Inclusive	
  list	
  of	
  names	
  

–  Accommodate	
  alternate	
  perspec=ves.	
  

•  Reconcilia=on	
  
–  Map	
  names	
  among	
  and	
  between	
  each	
  other.	
  

•  Disambigua=on	
  
–  Context	
  to	
  assign	
  homonymic	
  names	
  to	
  righrul	
  place.	
  

Slide	
  by	
  David	
  Shorthouse,	
  Canadensys,	
  January	
  2013	
  



Architecture 



Architecture	
  
•  Global	
  registry	
  for	
  resource	
  discovery	
  
•  Common	
  and	
  documented	
  data	
  standards	
  

– Metadata	
  standards	
  
– Data	
  standards	
  
– Vocabularies	
  

•  Data	
  sharing	
  tools	
  
•  Common	
  web	
  service	
  methods	
  
•  Resolvable	
  iden=fiers	
  

Slide	
  by	
  David	
  Remsen,	
  GBIF,	
  November	
  2011	
  



Darwin Core – a vocabulary of terms 

Wieczorek	
  J,	
  Bloom	
  D,	
  Guralnick	
  R,	
  Blum	
  S,	
  Döring	
  M,	
  De	
  Giovanni	
  R,	
  Robertson	
  T,	
  and	
  Vieglais	
  D	
  (2012)	
  Darwin	
  Core:	
  An	
  Evolving	
  
Community-­‐Developed	
  Biodiversity	
  Data	
  Standard.	
  PLoS	
  ONE	
  7(1):	
  e29715.	
  (doi:10.1371/journal.pone.0029715)	
  



h[p://rs.tdwg.org/terms/	
  	
  



Darwin Core Archive (DwC-A) 

v  DwC-A publish DwC records including terms 
from DwC-A extensions. 

v  Simple text based format. 
v  Zipped single file archive. 

Germplasm.txt	
  



Artskart	
  

UiT	
  

UiB	
  

S&L	
  

Darwin	
  Core	
  	
  
Archive	
  

Collec=ons	
  and	
  data	
  sets	
  published	
  from	
  the	
  data	
  owner	
  as	
  Darwin	
  Core	
  archives	
  (DwC-­‐As).	
  
Different	
  data	
  types	
  from	
  the	
  same	
  DwC-­‐A	
  can	
  be	
  included	
  to	
  different	
  data	
  portals.	
  

GBIF 
Portal	
  

Opportunities with Darwin Core: 

Data portal 
for institute, 
region, or 
theme?	
  



Identifiers 





The	
  purpose	
  of	
  iden:fiers	
  
	
  
	
  	
  	
  	
  	
  	
  …is	
  to	
  name	
  things,	
  	
  
	
  	
  	
  	
  	
  	
  making	
  it	
  possible	
  to	
  refer	
  to	
  them.	
  



Name	
  ambiguity:	
  George	
  
Many	
  things	
  are	
  named	
  George	
  



What	
  is	
  an	
  iden:fier:	
  
	
  
“Each	
  iden>fier	
  refers	
  to	
  one	
  and	
  only	
  one	
  thing”	
  (Coyle	
  2006).	
  
	
  
“An	
  associa(on	
  between	
  a	
  string	
  and	
  a	
  thing”	
  (Kunze	
  2003).	
  
	
  

“A	
  stated	
  associa(on	
  between	
  a	
  symbol	
  and	
  a	
  thing;	
  that	
  the	
  
symbol	
  may	
  be	
  used	
  to	
  unambiguously	
  refer	
  to	
  the	
  thing	
  
within	
  a	
  given	
  context”	
  (Campbell	
  2007).	
  





Iden=fy	
  the	
  things	
  that	
  you	
  care	
  about	
  

•  The	
  specimen	
  itself	
  (the	
  physical	
  en=ty)	
  
•  Image	
  of	
  the	
  specimen	
  
•  Descrip=on	
  of	
  the	
  specimen	
  
•  Loca=on	
  where	
  the	
  specimen	
  was	
  captured	
  
•  The	
  occurrence	
  event	
  when	
  the	
  specimen	
  was	
  
observed	
  or	
  captured	
  

•  …	
  



Record-­‐level	
  Terms	
  
dcterms:type	
  |	
  dcterms:modified	
  |	
  dcterms:language	
  |	
  dcterms:rights	
  |	
  dcterms:rightsHolder	
  |	
  dcterms:accessRights	
  |	
  dcterms:bibliographicCita=on	
  |	
  dcterms:references	
  |	
  
ins:tu:onID	
  |	
  collec:onID	
  |	
  datasetID	
  |	
  ins:tu:onCode	
  |	
  collec:onCode	
  |	
  datasetName	
  |	
  ownerIns=tu=onCode	
  |	
  basisOfRecord	
  |	
  informa=onWithheld	
  |	
  dataGeneraliza=ons	
  |	
  
dynamicProper=es	
  
	
  
Occurrence	
  
occurrenceID	
  |	
  catalogNumber	
  |	
  occurrenceRemarks	
  |	
  recordNumber	
  |	
  recordedBy	
  |	
  individualID	
  |	
  individualCount	
  |	
  sex	
  |	
  lifeStage	
  |	
  reproduc=veCondi=on	
  |	
  behavior	
  |	
  
establishmentMeans	
  |	
  occurrenceStatus	
  |	
  prepara=ons	
  |	
  disposi=on	
  |	
  otherCatalogNumbers	
  |	
  previousIden=fica=ons	
  |	
  associatedMedia	
  |	
  associatedReferences	
  |	
  
associatedOccurrences	
  |	
  associatedSequences	
  |	
  associatedTaxa	
  
	
  
MaterialSample	
  
materialSampleID	
  
	
  
Event	
  
eventID	
  |	
  samplingProtocol	
  |	
  samplingEffort	
  |	
  eventDate	
  |	
  eventTime	
  |	
  startDayOfYear	
  |	
  endDayOfYear	
  |	
  year	
  |	
  month	
  |	
  day	
  |	
  verba=mEventDate	
  |	
  habitat	
  |	
  fieldNumber	
  |	
  fieldNotes	
  
|	
  eventRemarks	
  
	
  
dcterms:Loca:on	
  
loca:onID	
  |	
  higherGeographyID	
  |	
  higherGeography	
  |	
  con=nent	
  |	
  waterBody	
  |	
  islandGroup	
  |	
  island	
  |	
  country	
  |	
  countryCode	
  |	
  stateProvince	
  |	
  county	
  |	
  municipality	
  |	
  locality	
  |	
  
verba=mLocality	
  |	
  verba=mEleva=on	
  |	
  minimumEleva=onInMeters	
  |	
  maximumEleva=onInMeters	
  |	
  verba=mDepth	
  |	
  minimumDepthInMeters	
  |	
  maximumDepthInMeters	
  |	
  
minimumDistanceAboveSurfaceInMeters	
  |	
  maximumDistanceAboveSurfaceInMeters	
  |	
  loca=onAccordingTo	
  |	
  loca=onRemarks	
  |	
  verba=mCoordinates	
  |	
  verba=mLa=tude	
  |	
  
verba=mLongitude	
  |	
  verba=mCoordinateSystem	
  |	
  verba=mSRS	
  |	
  decimalLa=tude	
  |	
  decimalLongitude	
  |	
  geode=cDatum	
  |	
  coordinateUncertaintyInMeters	
  |	
  coordinatePrecision	
  |	
  
pointRadiusSpa=alFit	
  |	
  footprintWKT	
  |	
  footprintSRS	
  |	
  footprintSpa=alFit	
  |	
  georeferencedBy	
  |	
  georeferencedDate	
  |	
  georeferenceProtocol	
  |	
  georeferenceSources	
  |	
  
georeferenceVerifica=onStatus	
  |	
  georeferenceRemarks	
  
	
  
GeologicalContext	
  
geologicalContextID	
  |	
  earliestEonOrLowestEonothem	
  |	
  latestEonOrHighestEonothem	
  |	
  earliestEraOrLowestErathem	
  |	
  latestEraOrHighestErathem	
  |	
  earliestPeriodOrLowestSystem	
  |	
  
latestPeriodOrHighestSystem	
  |	
  earliestEpochOrLowestSeries	
  |	
  latestEpochOrHighestSeries	
  |	
  earliestAgeOrLowestStage	
  |	
  latestAgeOrHighestStage	
  |	
  lowestBiostra=graphicZone	
  |	
  
highestBiostra=graphicZone	
  |	
  lithostra=graphicTerms	
  |	
  group	
  |	
  forma=on	
  |	
  member	
  |	
  bed	
  
	
  
Iden:fica:on	
  
iden:fica:onID	
  |	
  iden=fiedBy	
  |	
  dateIden=fied	
  |	
  iden=fica=onReferences	
  |	
  iden=fica=onVerifica=onStatus	
  |	
  iden=fica=onRemarks	
  |	
  iden=fica=onQualifier	
  |	
  typeStatus	
  
	
  
Taxon	
  
taxonID	
  |	
  scien:ficNameID	
  |	
  acceptedNameUsageID	
  |	
  parentNameUsageID	
  |	
  originalNameUsageID	
  |	
  nameAccordingToID	
  |	
  namePublishedInID	
  |	
  taxonConceptID	
  |	
  scien=ficName	
  |	
  
acceptedNameUsage	
  |	
  parentNameUsage	
  |	
  originalNameUsage	
  |	
  nameAccordingTo	
  |	
  namePublishedIn	
  |	
  namePublishedInYear	
  |	
  higherClassifica=on	
  |	
  kingdom	
  |	
  phylum	
  |	
  class	
  |	
  order	
  
|	
  family	
  |	
  genus	
  |	
  subgenus	
  |	
  specificEpithet	
  |	
  infraspecificEpithet	
  |	
  taxonRank	
  |	
  verba=mTaxonRank	
  |	
  scien=ficNameAuthorship	
  |	
  vernacularName	
  |	
  nomenclaturalCode	
  |	
  
taxonomicStatus	
  |	
  nomenclaturalStatus	
  |	
  taxonRemarks	
  
	
  
ResourceRela:onship	
  (Auxiliary	
  Terms)	
  
resourceRela:onshipID	
  |	
  resourceID	
  |	
  relatedResourceID	
  |	
  rela=onshipOfResource	
  |	
  rela=onshipAccordingTo	
  |	
  rela=onshipEstablishedDate	
  |	
  rela=onshipRemarks	
  
	
  
MeasurementOrFact	
  (Auxiliary	
  Terms)	
  
measurementID	
  |	
  measurementType	
  |	
  measurementValue	
  |	
  measurementAccuracy	
  |	
  measurementUnit	
  |	
  measurementDeterminedDate	
  |	
  measurementDeterminedBy	
  |	
  
measurementMethod	
  |	
  measurementRemarks	
  



Term	
  name:	
   occurrenceID	
  
Iden=fier:	
   h[p://rs.tdwg.org/dwc/terms/occurrenceID	
  
Class:	
   h[p://rs.tdwg.org/dwc/terms/Occurrence	
  
Defini=on:	
   An	
  iden=fier	
  for	
  the	
  Occurrence	
  (as	
  opposed	
  to	
  a	
  par=cular	
  digital	
  

record	
  of	
  the	
  occurrence).	
  In	
  the	
  absence	
  of	
  a	
  persistent	
  global	
  
unique	
  iden:fier,	
  construct	
  one	
  from	
  a	
  combina=on	
  of	
  iden=fiers	
  in	
  
the	
  record	
  that	
  will	
  most	
  closely	
  make	
  the	
  occurrenceID	
  globally	
  
unique.	
  

Comment:	
   For	
  a	
  specimen	
  in	
  the	
  absence	
  of	
  a	
  bona	
  fide	
  global	
  unique	
  iden=fier,	
  
for	
  example,	
  use	
  the	
  form:	
  "urn:catalog:[ins:tu:onCode]:
[collec:onCode]:[catalogNumber]".	
  	
  
	
  
Examples:	
  "urn:lsid:nhm.ku.edu:Herps:32",	
  
"urn:catalog:FMNH:Mammal:145732".	
  	
  
	
  
For	
  discussion	
  see	
  h[p://code.google.com/p/darwincore/wiki/
Occurrence	
  



Photo:	
  Smithsonian	
  Na=onal	
  Museum	
  of	
  Natural	
  History,	
  USNM-­‐445024-­‐Eutoxeres-­‐aquila	
  

PURL	
  

Reuse	
  exis(ng	
  iden(fiers	
  



h[p:/
/purl.

org/n
hmuio/id

/41d9
cbb4-­‐

4590-­‐
4265-­‐

8079-­‐
ca44d

46d27
c3	
  

Illustra=on	
  by	
  Miroslav	
  Šašek	
  (1963)	
  

Reuse	
  iden(fiers	
  



•  A	
  UUID	
  is	
  a	
  16-­‐octet	
  (128-­‐bit)	
  36-­‐chars	
  number.	
  
•  Example:	
  C37E3F9B-­‐BCAF-­‐4479-­‐8EB7-­‐3346A2DB2373	
  
•  The	
  probability	
  of	
  one	
  duplicate	
  would	
  be	
  about	
  
50%	
  if	
  every	
  person	
  on	
  earth	
  create	
  600	
  million	
  
UUIDs.	
  

•  Allows	
  for	
  easy	
  genera:on	
  at	
  source	
  in	
  a	
  
distributed	
  network.	
  



Iden=fier	
   Resolver	
  

Loca=on	
  Specimen	
  

The	
  resolver	
  is	
  a	
  system	
  to	
  resolve	
  loca=ons	
  from	
  iden=fiers,	
  
enabling	
  retrieval	
  even	
  when	
  the	
  loca=on	
  changes.	
  



h[p	
  –	
  PURL	
  –	
  UUID	
  	
  
h[p://purl.org/nhmuio/id/41d9cbb4-­‐4590-­‐4265-­‐8079-­‐ca44d46d27c3	
  



Including	
  machine	
  
readable	
  formats	
  



Catalog	
  number:	
  O-­‐L-­‐000014	
  	
  	
  	
  	
  	
  	
  	
  	
  h[p://purl.org/nhmuio/id/41d9cbb4-­‐4590-­‐4265-­‐8079-­‐ca44d46d27c3	
  



h[p://purl.org/nhmuio/id/d91e8253-­‐0ac1-­‐4681-­‐ac69-­‐e50070af86a2	
  



Efficient	
  workflow	
  rou=nes	
  



h[
p:
//
gb
if.
no

/d
ug
na
d/
	
  



Data paper 



•  Peer	
  review	
  op=on	
  for	
  biodiversity	
  data	
  sets.	
  
•  Authors	
  get	
  scien=fic	
  credit	
  for	
  data	
  

publica=on.	
  
•  Mee=ng	
  concerns	
  over	
  data	
  quality.	
  
•  Mee=ng	
  concerns	
  over	
  data	
  cita:on	
  

mechanism.	
  
•  Towards	
  à	
  Each	
  data	
  set	
  published	
  through	
  

GBIF	
  accompanied	
  by	
  a	
  data	
  paper…??	
  



Why	
  publish	
  your	
  data	
  
	
  

•  Citable	
  publica=on	
  
•  Establish	
  scien=fic	
  priority	
  
•  Increase	
  collabora=on	
  
•  Link	
  data	
  to	
  bigger	
  network	
  
•  Re-­‐use	
  and	
  mul=ply	
  effect	
  
•  Respond	
  to	
  funding	
  requirements	
  

h[p://biodiversitydatajournal.com/	
  	
  

Smith	
  V,	
  Georgiev	
  T,	
  Stoev	
  P,	
  Biserkov	
  J,	
  Miller	
  J,	
  Livermore	
  L,	
  Baker	
  E,	
  Mietchen	
  
D,	
  Couvreur	
  T,	
  Mueller	
  G,	
  Dikow	
  T,	
  Helgen	
  K,	
  Frank	
  J,	
  Agos=	
  D,	
  Roberts	
  D,	
  Penev	
  L	
  

(2013)	
  Beyond	
  dead	
  trees:	
  integra=ng	
  the	
  scien=fic	
  process	
  in	
  the	
  Biodiversity	
  
Data	
  Journal.	
  Biodiversity	
  Data	
  Journal	
  1:	
  e995.	
  DOI:	
  10.3897/BDJ.1.e995	
  





Data	
  paper	
  workshop	
  in	
  Oslo	
  
•  GBIF-­‐Norway	
  will	
  organize	
  the	
  first	
  Norwegian	
  data	
  
paper	
  wri=ng	
  workshop	
  on	
  2nd	
  to	
  3rd	
  December	
  
2014.	
  

•  Limited	
  number	
  of	
  par=cipants	
  for	
  each	
  workshop.	
  
•  You	
  may	
  register	
  your	
  interest,	
  we	
  will	
  organize	
  
more	
  data	
  paper	
  wri=ng	
  workshops	
  in	
  2015.	
  

•  Registra=on:	
  gbif-­‐drij@nhm.uio.no	
  	
  



Publish your data! 



Many	
  species	
  occurrence	
  data	
  are	
  
“hidden”	
  in	
  reports	
  and	
  documents	
  
produced	
  by	
  universi:es,	
  research	
  
ins:tutes,	
  public	
  agencies	
  and	
  the	
  
university	
  museums.	
  
	
  
Publish	
  your	
  biodiversity	
  data!	
  

Photo	
  by:	
  Niklas	
  Bildhauer	
  



Publish	
  and	
  archive	
  your	
  species	
  
occurrence	
  data	
  

•  You	
  can	
  always	
  simply	
  publish	
  your	
  species	
  
occurrence	
  data	
  by	
  sending	
  an	
  email	
  to	
  
gbif-­‐drij@nhm.uio.no	
  	
  

•  Our	
  helpdesk	
  will	
  assist	
  with	
  data	
  publishing!	
  

•  Ci:zen	
  Science,	
  Artsobservasjoner,	
  iNaturalist,	
  
Anymals	
  +	
  Plants,	
  …	
  

•  You	
  can	
  also	
  use	
  a	
  data	
  archiving	
  plarorm	
  such	
  as	
  
B2SHARE	
  (EUDAT)	
  or	
  NorStore	
  (Norwegian	
  research	
  
data).	
  



Metadata	
  requirements	
  
•  Dataset	
  descrip=on	
  
•  Project	
  descrip=on	
  
•  People	
  and	
  Organiza=ons	
  (including	
  roles)	
  
•  Coverage	
  

–  Taxonomic	
  coverage	
  
– Geographic	
  coverage	
  
–  Temporal	
  coverage	
  

•  Methods	
  
•  Intellectual	
  property	
  rights,	
  licensing	
  
•  Keywords	
  





Darwin	
  Core	
  Archive	
  Assistant	
  (GBIF,	
  2010)	
  
	
  
The	
  Darwin	
  Core	
  Archive	
  Assistant	
  is	
  a	
  web	
  applica=on	
  that	
  presents	
  a	
  simple	
  interface	
  
for	
  describing	
  the	
  data	
  elements	
  a	
  data	
  publisher	
  wishes	
  to	
  serve	
  to	
  the	
  GBIF	
  network	
  
as	
  basic	
  text	
  files	
  and	
  composes	
  the	
  appropriate	
  XML	
  descriptor	
  file	
  as	
  defined	
  in	
  the	
  
Darwin	
  Core	
  Text	
  Guidelines	
  to	
  accompany	
  them.	
  It	
  communicates	
  with	
  the	
  GBIF	
  
registry	
  to	
  provide	
  an	
  up-­‐to-­‐date	
  lis=ng	
  of	
  all	
  relevant	
  Darwin	
  Core	
  terms	
  and	
  available	
  
extensions	
  and	
  presents	
  these	
  in	
  a	
  simple	
  checklist	
  format.	
  



h[
p:
//
ar
ts
ob

se
rv
as
jo
ne

r.n
o/
	
  

CC-­‐BY	
  Dag	
  Endresen	
  





h[
p:
//
w
w
w
.a
rt
po

rt
al
en

.s
e/
	
  

CC-­‐BY	
  Dag	
  Endresen	
  



iNaturalist	
  



Published	
  to	
  GBIF	
  





anymals	
  +	
  plants	
  





Work	
  in	
  progress…!	
  









Dag	
  Endresen,	
  Node	
  Manager	
  	
  
Chris=an	
  Svindseth,	
  Database	
  manager	
  
Einar	
  Timdal,	
  Associate	
  Professor	
  	
  
Fridtjof	
  Mehlum,	
  Research	
  Director	
  
Geir	
  Søli,	
  Associate	
  Professor	
  	
  
Vegar	
  Bakkestuen,	
  Senior	
  Researcher	
  	
  
	
  
	
  
Wouter	
  Koch,	
  Artsdatabanken	
  
Nils	
  Valland,	
  Artsdatabanken	
  



Thanks	
  for	
  listening!	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  

Dag	
  Endresen	
  
dag.endresen@nhm.uio.no	
  

	
  
Chris=an	
  Svindseth	
  

chris=an.svindseth@nhm.uio.no	
  
	
  


