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Data Publication: Definition 
• Data publication with a small èpç 

• Sharing data via web sites or submission to databases 

• Data Publication with the capital èPç 
• Publication of data as part of scholarly communication 
• Citable 
• Persistent access 
• Quality assurance (repository review or peer-review) 
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This is what we are talking about! 



Data Publication: Why? 
• Data access is key to science 

•  Data are the nucleus of scientific collaboration 
•  Scientific progress requires community that competes and collaborates 

in pursuit of common goals 
•  Without access to the same materials no community exists 

•  Data are needed for scientific replication 
•  The value of an article that can’t be replicated:? 
•  Scholarly articles are summaries, not the actual research results 
•  Experimental data expensive to verify, observational data impossible 
•  Replication projects show: many published articles cannot be replicated 
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re-use 

reproduce 

accessible	
  at	
  
hAp://www.slideshare.net/	
  



Data Publication: Why now? 
• Exponentially increasing data volumes 
• Rapidly expanding cyberinfrastructure capabilities to mine 

and analyze data 
• New paradigms in publishing 
• Growing enforcement of policies for open access to 

research data 
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“In	
  the	
  last	
  decades,	
  rapid	
  technical	
  developments,	
  such	
  
as	
  digital	
  data	
  and	
  high-­‐throughput	
  techniques,	
  
dramaIcally	
  changed	
  the	
  scholarly	
  publishing	
  paradigm.	
  
This	
  requires	
  new	
  approaches	
  in	
  order	
  to	
  ensure	
  
availability	
  and	
  usability	
  of	
  science	
  data.”	
  
hAp://www.icsu-­‐wds.org/working-­‐groups/data-­‐publicaIon	
  



Data Policies 
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• Agencies 
• Societies 
•  Journals 

May 9, 2013 

February 22, 2013 



hAp://creaIvecommons.org/weblog/entry/38269	
  



Data Policies 
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Data Policies 

March 17, 2014 8 



Data Publication: Why? 
• Ensure proper citation of the data and credit to their 

creator(s) 
•    
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Data Citation Principles 

“Sound,	
  reproducible	
  scholarship	
  rests	
  upon	
  a	
  foundaIon	
  of	
  
robust,	
  accessible	
  data.	
   	
  For	
  this	
  to	
  be	
  so	
  in	
  pracIce	
  as	
  well	
  
as	
   theory,	
   data	
   must	
   be	
   accorded	
   due	
   importance	
   in	
   the	
  
prac1ce	
  of	
  scholarship	
  and	
  in	
  the	
  enduring	
  scholarly	
  record.	
  	
  
In	
  other	
  words,	
  data	
  should	
  be	
  considered	
  legiImate,	
  citable	
  
products	
  of	
  research.	
  	
  Data	
  citaIon,	
  like	
  the	
  citaIon	
  of	
  other	
  
evidence	
  and	
  sources,	
  is	
  good	
  research	
  pracIce.”	
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hAp://www.force11.org/datacitaIon	
  



Data Citation Principles (Force 11) 
•  Importance: Data should be considered legitimate, citable products of research. Data 

citations should be accorded the same importance in the scholarly record as citations of other 
research objects, such as publications. 

•  Credit and attribution: Data citations should facilitate giving scholarly credit and normative 
and legal attribution to all contributors to the data, recognizing that a single style or 
mechanism of attribution may not be applicable to all data. 

•  Evidence: Where a specific claim rests upon data, the corresponding data citation should be 
provided. 

•  Unique Identification: A data citation should include a persistent method for identification 
that is machine actionable, globally unique, and widely used by a community. 

•  Access: Data citations should facilitate access to the data themselves and to such 
associated metadata, documentation, and other materials, as are necessary for both humans 
and machines to make informed use of the referenced data. 

•  Persistence: Metadata describing the data, and unique identifiers should persist, even 
beyond the lifespan of the data they describe. 

•  Versioning and granularity: Data citations should facilitate identification and access to 
different versions and/or subsets of data. Citations should include sufficient detail to verifiably 
link the citing work to the portion and version of data cited. 

•  Interoperability and flexibility: Data citation methods should be sufficiently flexible to 
accommodate the variant practices among communities but should not differ so much that 
they compromise interoperability of data citation practices across communities. 
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hAp://www.force11.org/datacitaIon	
  



Ongoing Debate & Development 
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http://www.slideshare.net 



March 17, 2014 13 



Data Citation Example 
•  Global Multi-Resolution Topography (GMRT) synthesis described by 

Ryan et al., 2009. 
•  Its data DOI is 10.1594/IEDA/100001. 
•  Its citation would be: Ryan, William B.F. (2009): Global Multi-

Resolution Topography (GMRT) synthesis. Integrated Earth Data 
Applications (IEDA). http://dx.doi.org/10.1594/IEDA/100001 

•  It can be accessed at the URL: 
http://dx.doi.org/10.1594/IEDA/100001. 

•  The data set DOI is different from the DOI for the publication that cites 
the data set, doi: 10.1029/2008GC002332. 
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Data Publication: Benefits 
• Scientific integrity  

•  publishing your data and citing its location in published research papers 
can allow others to replicate, validate, or correct your results, thereby 
improving the scientific record. 

•  Increase the impact of your research 
•  those who make use of your data and cite it in their own research will help 

to increase your impact within your field and beyond it. Users of your data 
may include those in other disciplines, sectors, and countries. 

• Preserve your data for your own future use 
•  by preparing your data for sharing with others, you will benefit by being 

able to identify, retrieve, and understand the data yourself after you have 
lost familiarity with it, perhaps several years hence. 
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Data Publication: Benefits 
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from:	
  Heather	
  A.	
  Piwowar,	
  “Sharing	
  Detailed	
  Research	
  Data	
  Is	
  Associated	
  with	
  Increased	
  Cita5on	
  Rate”	
  
h4p://precedings.nature.com/documents/361/version/1	
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Data Publication: Options 
17 

Data	
  ArIcle	
  

InsItuIonal	
  
Repositories	
  

Disciplinary	
  
Repositories	
  

ConvenIonal	
  
publicaIon	
  

March 17, 2014 



Data Publication “Best Practice” 
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Journal	
  Trusted	
  Data	
  
Repository	
   Data	
  

DescripIon	
  
Data	
  
File	
  

Reciprocal	
  citaIon	
  by	
  DOI	
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Journal Guidelines: Examples 
 
“Elsevier encourages authors to deposit raw experimental 
data at relevant data repositories.” 
http://www.elsevier.com/about/content-innovation/database-linking 
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“AGU encourages authors to identify and archive 
their data in approved data centers.” 
AGU Data Policy, approved by AGU Council Dec 8, 2013 



Repository Requirements 

• Open	
  access	
  
•  Long-­‐term	
  preservaIon	
  
•  Persistent	
  &	
  unique	
  idenIficaIon	
  
• Data	
  quality	
  assurance	
  (peer-­‐review?)	
  

➥ DeposiIon	
  of	
  data	
  in	
  ‘Trusted	
  
Repositories’	
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“The	
  use	
  of	
  published	
  digital	
  data,	
  like	
  the	
  use	
  of	
  digitally	
  published	
  literature,	
  depends	
  
upon	
  the	
  ability	
  to	
  idenIfy,	
  authenIcate,	
  locate,	
  access,	
  and	
  interpret	
  them.”	
  
Report	
  of	
  the	
  CODATA	
  -­‐	
  ICSTI	
  Task	
  Group	
  on	
  Data	
  Cita1on	
  Standards	
  and	
  Prac1ces:	
  “OUT	
  OF	
  CITE,	
  OUT	
  OF	
  MIND”	
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Domain-Specific Repositories 

22 

• Are best poised to ensure ‘Fitness for Re-use’ through 
domain-specific data stewardship 

• Must ensure professional data curation services 
•  Long-term archiving & access 
•  Persistent, unique identification 
•  Discoverability (metadata registration) 

• Must integrate with the ‘scholarly communication 
ecosystem’ 
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Adding Value: Domain-Specific Data 
Stewardship 

23 

• Development,	
  maintenance,	
  and	
  promoIon	
  of	
  domain-­‐
specific,	
  community-­‐based	
  standards	
  for	
  data	
  and	
  metadata	
  
•  Provenance	
  documentaIon,	
  uncertainIes,	
  semanIcs	
  (vocabularies,	
  
taxonomy),	
  formats	
  

• Domain-­‐specific	
  guidelines,	
  soaware	
  tools,	
  and	
  user	
  
support/training	
  that	
  facilitate	
  data	
  submission	
  

• HarmonizaIon	
  &	
  integraIon	
  of	
  data	
  for	
  advanced	
  analysis	
  
• Mapping	
  of	
  data	
  to	
  standards-­‐based	
  interfaces	
  for	
  
interoperability	
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IEDA: A Multi-Disciplinary Microcosm 

www.iedadata.org 

24 EarthCube Workshop Mineral Physics 

•  geochemistry, marine geophysics, marine geology, geochronology, and 
more 

•  sensor data versus sample-based observations & experiments 
•  raw data (e.g. multi-beam), field data, lab data, derived data, samples 
•  gridded data, point data, time-series data, maps, photos, and more 
•  file sizes vary from a few kilobytes to terabytes 



IEDA Infrastructure 
• Cooperative Agreement with NSF 

•  Sustainable funding 
•  Formal community governance & guidance 

• Disciplinary expertise 
• Professional data management policies & procedures 

•  Persistent identification of data & samples (DOI, IGSN) 
•  Standards-compliant metadata catalog 
•  Long-term archiving agreements with National Geophysical Data 

Center & Columbia University Libraries 
•  Risk management 

•  “Accreditation” as member of the World Data System 
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IEDA Repository Services 
• Rich and standards-compliant metadata catalog 
• Data publication with DataCite (Registration with DOI) 
• Online data submission tools 
• QA/QC of datasets and metadata 
• Storage & risk management of submitted data 
•  Long-term preservation (via partners) 
• Cross-referencing with journals, data citation index, etc. 

March 17, 2014 26 



Links to Journals 
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Links to Journals 
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IEDA Repository Services 
•  Investigator support 

•  Data Management Plan tool 
•  Data Compliance Report tool 

• User Support 
•  Online submission tools 
•  Data templates 
•  Tutorials & Help pages 
•  YouTube videos 
•  Personal assistance (info@iedadata.org)  
•  Workshops, webinars, etc. 

http://www.iedadata.org/help 
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IEDA Data Publication Process 

30 

Synthesis	
  
databases	
  

Journal	
  
Portal	
  

IEDA	
  Repository	
  Data	
  

Manuscript	
  

DOI	
  linking	
  

Review	
  

IEDA	
  Data	
  
Managers	
  

Editors	
  

User	
  Submission	
   PublicaIon	
   IntegraIon	
  

IEDA	
  Data	
  
Managers	
  

DOI	
  linking	
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CZO Data Use Policy – Draft v.0.3.5 
1. Use	
  our	
  data	
  freely.	
  All	
  CZO	
  Data	
  Products*	
  except	
  those	
  
labeled	
  Private**	
  are	
  released	
  to	
  the	
  public	
  and	
  may	
  be	
  freely	
  
copied,	
  distributed,	
  edited,	
  remixed,	
  and	
  built	
  upon	
  under	
  the	
  
condiIon	
  that	
  you	
  give	
  acknowledgement	
  as	
  described	
  below.	
  
Non-­‐CZO	
  data	
  products	
  —	
  like	
  those	
  produced	
  by	
  USGS	
  or	
  
NOAA	
  —	
  have	
  their	
  own	
  use	
  policies,	
  which	
  should	
  be	
  followed.	
  

2.	
  Give	
  proper	
  acknowledgement.	
  PublicaIons,	
  models	
  and	
  data	
  
products	
  that	
  make	
  use	
  of	
  these	
  datasets	
  must	
  include	
  proper	
  
acknowledgement,	
  including	
  ciIng	
  datasets	
  in	
  a	
  similar	
  way	
  to	
  
ciIng	
  a	
  journal	
  arIcle	
  (i.e.	
  	
  author,	
  Itle,	
  year	
  of	
  publicaIon,	
  
name	
  of	
  CZO	
  “publisher”,	
  ediIon	
  or	
  version,	
  and	
  URL	
  or	
  DOI	
  
access	
  informaIon.	
  See	
  hAp://www.datacite.org/whycitedata).	
  



CZO Data Use Policy – Draft v.0.3.5 

3. Let	
  us	
  know	
  how	
  you	
  will	
  use	
  the	
  data.	
  The	
  dataset	
  creators	
  
would	
  appreciate	
  hearing	
  of	
  any	
  plans	
  to	
  use	
  the	
  dataset.	
  
Consider	
  consultaIon	
  or	
  collaboraIon	
  with	
  dataset	
  creators.	
  

	
  
*CZO	
  Data	
  Products.	
  	
  Defined	
  as	
  a	
  data	
  collected	
  with	
  any	
  
monetary	
  or	
  logisIcal	
  support	
  from	
  a	
  CZO.	
  

	
  
**Private.	
  Most	
  private	
  data	
  will	
  be	
  released	
  to	
  the	
  public	
  within	
  
1-­‐2	
  years,	
  with	
  some	
  excepIonally	
  challenging	
  datasets	
  up	
  to	
  4	
  
years.	
  To	
  inquire	
  about	
  potenIal	
  earlier	
  use,	
  please	
  contact	
  us. 

 
http://criticalzone.org/national/data/access-czo-data-1national/

#DataUseAgreement  



CZO Data Sharing Policy-Draft v.0.2.5 

All CZO investigators and collaborators who receive material or 
logistical support from a CZO agree to: 

 
1. Share data privately within 1 year. CZO investigators and 

collaborators agree to provide CZO Data Products* — including 
data files and metadata for raw, quality controlled and/or derived 
data — to CZO data managers within one year of collection of 
samples, in situ or experimental data. By default, data values 
will be held in a Private CZO Repository**, but metadata will be 
made public and will provide full attribution to the Dataset 
Creators†. 

2. Release data to public within 2 years. CZO Dataset Creators† 
will be encouraged after one year to release data for public 
access. Dataset Creators may chose to publish or release data 
sooner. 



CZO Data Sharing Policy-Draft v.0.2.5 
3. Request,	
  in	
  wri5ng,	
  data	
  privacy	
  up	
  to	
  4	
  years.	
  CZO	
  PIs	
  will	
  
review	
  short	
  wriAen	
  applicaIons	
  to	
  extend	
  data	
  privacy	
  beyond	
  
2	
  years	
  and	
  up	
  to	
  4	
  years	
  from	
  Ime	
  of	
  collecIon.	
  Extensions	
  
beyond	
  3	
  years	
  should	
  not	
  be	
  the	
  norm,	
  and	
  will	
  be	
  granted	
  
only	
  for	
  compelling	
  cases.	
  

	
  
4.	
  Consult	
  with	
  creators	
  of	
  private	
  CZO	
  datasets	
  prior	
  to	
  use.	
  In	
  
order	
  to	
  enable	
  the	
  collaboraIve	
  vision	
  of	
  the	
  CZO	
  program,	
  
data	
  in	
  Private	
  CZO	
  Repositories**	
  will	
  be	
  available	
  to	
  other	
  
invesIgators	
  and	
  collaborators	
  within	
  that	
  CZO.	
  Releasing	
  or	
  
publishing	
  any	
  derivaIve	
  of	
  such	
  private	
  data	
  without	
  explicit	
  
consent	
  from	
  the	
  Dataset	
  Creators†	
  will	
  be	
  considered	
  a	
  serious	
  
scienIfic	
  ethics	
  violaIon.	
  



CZO Data Sharing Policy-Draft v.0.2.5 
*	
  CZO	
  Data	
  Products.	
  Defined	
  as	
  data	
  collected	
  with	
  any	
  monetary	
  
or	
  logisIcal	
  support	
  from	
  a	
  CZO.	
  LogisIcal	
  support	
  includes	
  the	
  
use	
  of	
  any	
  CZO	
  sensors,	
  sampling	
  infrastructure,	
  equipment,	
  
vehicles,	
  or	
  labor	
  from	
  a	
  supported	
  invesIgator,	
  student	
  or	
  staff	
  
person.	
  CZO	
  Data	
  Products	
  can	
  acknowledge	
  mulIple	
  addiIonal	
  
sources	
  of	
  support.	
  

†	
  Dataset	
  Creators.	
  Defined	
  as	
  the	
  people	
  who	
  are	
  responsible	
  for	
  
designing,	
  collecIng,	
  analyzing	
  and	
  providing	
  quality	
  assurance	
  
for	
  a	
  dataset.	
  The	
  creators	
  of	
  a	
  dataset	
  are	
  analogous	
  to	
  the	
  
authors	
  of	
  a	
  publicaIon,	
  and	
  datasets	
  should	
  be	
  cited	
  in	
  an	
  
analogous	
  manner	
  following	
  the	
  emerging	
  internaIonal	
  
guidelines	
  described	
  at	
  hAp://www.datacite.org/whycitedata.	
  	
  



CZO Data Sharing Policy-Draft v.0.2.5 

**	
  Private	
  CZO	
  Repository.	
  Defined	
  as	
  a	
  password-­‐protected	
  
directory	
  on	
  each	
  CZO’s	
  data	
  server.	
  Files	
  will	
  be	
  accessible	
  by	
  
all	
  invesIgators	
  and	
  collaborators	
  within	
  the	
  given	
  CZO	
  and	
  
logins	
  will	
  be	
  maintained	
  by	
  that	
  local	
  CZO’s	
  data	
  managers.	
  
Although	
  data	
  values	
  will	
  not	
  be	
  accessible	
  by	
  the	
  public	
  or	
  
ingested	
  into	
  any	
  central	
  data	
  system	
  (i.e.	
  CUAHSI	
  HIS),	
  
metadata	
  will	
  be	
  fully	
  discoverable	
  by	
  the	
  public.	
  This	
  provides	
  
the	
  dual	
  benefit	
  of	
  giving	
  aAribuIon	
  and	
  credit	
  to	
  dataset	
  
creators	
  and	
  the	
  CZO	
  in	
  general,	
  while	
  maintaining	
  protecIon	
  of	
  
intellectual	
  property	
  while	
  publicaIons	
  are	
  pending.	
  

	
  



Copyrights 

Attribution 

Attribution-ShareAlike 

Attribution-NoDerivs 

Attribution-NonCommercial 

Attribution-NonCommercial-ShareAlike 

Attribution-NonCommercial-NoDerivs 

http://creativecommons.org/licenses/  



Copyrights 

http://creativecommons.org/licenses/  





THANK YOU 
 
 


