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What is Open Sciense? 
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Life Cycle of Biological Field Data 

Hypotheses & 

Study design 

DATA 

Materials and methods 

Analyses, Results 

Discussion 

Peer-review 
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Data 

Treatments 

And  

Analyses 

Scripts  

(R –code) 
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Increases the efficiency of research 

Promotes scholarly rigor and enhances the quality of research 

Enables tracking of data use and data citation through DOIs 

Expands the spectrum of academic products through data papers 

Enhances visibility and scope for engagement 

Enables researchers to ask new research questions 

Enhances collaboration and community-building 

Increases the economic and social impact of research 

Response to international conventions and requirements from 
funding agencies 

BENEFITS OF OPENESS 
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Piwowar et al.  
(2007) 

Content CC-BY-2.0 
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RAW DATA: original unformatted excel file  

or other original (machine produced) files 
 

How to open these isolated data silos?  
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Core data types (in biodiversity data) 
 

1. Resource (or Dataset) Metadata 

 Descriptive information about datasets 

 Metadata provides information about the suppliers of biodiversity 

data and about the origins (provenance), purpose and nature of 

those data together with the statement of their ‘fitness-for-use’. 

 

2. Taxonomic Data 

 Information relating to a taxon and NOT necessarily to a specific 

instance (occurrence) 

 Nomenclature and the taxonomical hierarchy of it, synonyms, type 

specimen categories, common names, historical names and 

checklists are taxonomic data 

  

3.  Ocurrene Data (Primary Biodiversity Data) 

 Occurrence of biological species in spatial and temporal terms is 

the fundamental data unit on which services and analytical 

workflows are based on. (species-location-time) 
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TYPES OF (OCCURRENCE) DATA SHARED THROUGH GBIF 

http://www.gbif.org/occurrence 

sample-based 

data 

New uses and 

new data quality 

dimensions 
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 Standards are documented agreements on 

representation, format, definition, structuring, tagging, 

transmission, manipulation, use, and management of 

data. 

 A Standard provides a structure to describe data with: 

 Common terms to allow consistency between records 

 Common definitions for easier interpretation 

 Common language for ease of communication 

 Common structure to quickly locate information 

 In search and retrieval, standards provide: 

 Documentation structure in a reliable and predictable format for 

computer interpretation 

 A uniform summary description of the dataset 

Standards make data interoperable with other data! 

 

 

    What is a Standard? 
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Biodiversity Information standards (TDWG) 
http://www.tdwg.org/standards/ 
 

Metadata Standards: 
 Dublin Core => http://dublincore.org/ 

 Ecological Metadata Language EML (GBIF metadata profile) 

 DataOne => https://www.dataone.org/education 

 

Standards for data exchange: 
 Darwin Core (based on Dublin Core, but adjusted for biodiversity 

data) 

 

 Locality information standards 

 OGC, GML (Geography Markup Language)  

 Gazeteers i.e. locality name databases 

 

 

 

 

 

http://www.tdwg.org/standards/
http://www.tdwg.org/standards/
http://dublincore.org/
https://www.dataone.org/education
https://www.dataone.org/education
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http://rs.tdwg.org/dwc/terms/index.htm 

http://rs.tdwg.org/dwc/terms/index.htm
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Taxonomic data 
http://rs.tdwg.org/dwc/terms/index.htm#taxonindex 
 

 Reference to the checklist, synonymes, type categories… 

 taxonID | scientificNameID | acceptedNameUsageID | parentNameUsageID | 

originalNameUsageID | nameAccordingToID | namePublishedInID | 

taxonConceptID | scientificName | acceptedNameUsage | parentNameUsage 

| originalNameUsage | nameAccordingTo | namePublishedIn | 

namePublishedInYear | higherClassification | kingdom | phylum | class | order 

| family | genus | subgenus | specificEpithet | infraspecificEpithet | taxonRank 

| verbatimTaxonRank | scientificNameAuthorship | vernacularName | 

nomenclaturalCode | taxonomicStatus | nomenclaturalStatus | taxonRemarks  

http://rs.tdwg.org/dwc/terms/index.htm#taxonindex
http://rs.tdwg.org/dwc/terms/index.htm#taxonindex
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Ocurrence data 
http://rs.tdwg.org/dwc/terms/index.htm#occurrenceindex 
 DarwinCore (DwC) and Access to Biological Collection Data (ABCD)  

 Specimen identification or absence, associated species, locality, time (frame) 

and measurements or facts (for the gathering event) 

 

 New feature in IPT (GBIF Integrated Publishing Toolkit) and DwC supports 

sharing sample based data by describing “Events” within a dataset (event 

metadata) 

 More detailed technical information and discussion 

http://terms.tdwg.org/wiki/dwc:samplingProtocol 

 

 

 

 

 

 

http://rs.tdwg.org/dwc/terms/index.htm#occurrenceindex
http://terms.tdwg.org/wiki/dwc:samplingProtocol
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SCIENCE INSTRUMENTS 

Existing: 

• Research planning 

• Collecting data 

• Data analysis 

• Publication 

• Distribution 

Often overlooked: 

• Data management 

Data 

... collecting 

... input 

... editing 

... analysis 

... archival 

 



www.luomus.fi 3.11.2016 17 

RESEARCH 

PHASE 

DISSEMINATION 

PHASE 

PRESERVATION 

PHASE 

SHORT TERM LONG TERM 

• file formats 

• ownership 

• metadata 

• storage 

• backups 

• share with 

whom? 

• embargo? 

• licensing 

• metadata 

• repository? 

• long-term 

manager? 

Sophie Kay 2013 (Open Science Training Initiative) CC-BY 3.0. 

perspective 
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• Lack of evidence of benefits and rewards 

• Lack of system demand 

• Lack of skills, time and other resources 

• Cultures of independence and competition 

• Concerns about quality 

• Ethical, legal and other restrictions on accessibility 

BARRIERS AND CONSTRAINTS TO OPENNESS 
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Data Quality (DQ) and Quality Assurance (QA) 
 

Data Validation – the importance of planning for and creating tidy, 

standardized data  

 

 Avoiding errors already in the field 

 Avoiding systematic errors when correcting 

 Documentation (make correcting or re-identification possible) 

 Recording accuracy and uncertainty whenever possible!! 

 

Loss of data quality can occur at many stages: 
 At the time of collection 
 During digitisation 
 During documentation 
 During storage and archiving 
 During analysis and manipulation 
 At time of presentation 
 And through the use to which they are put 

 

 

 

In general, error must not be treated as a potentially embarrassing 

inconvenience, because error provides a critical component in judging fitness 

for use. 

Chrisman, 1991 
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Using Open Species Data 

 

 Biogeographic Studies, Species Modelling 

 Species Diversity and Population studies 

 Life Histories and Phenologies 

 Studies of Threatened and Migratory species 

 Climate Change Impacts 

 Ecology, Ecosystems, Evolution and Genetics 

 Environmental Regionalisations 

 Conservation Planning 

 Natural Resource Management 

Fitness-For-Use means that the quality of the 

data has been documented so, that the user 

can estimate whether the data is fit to be used 

for his/her purposes 
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Viola biflora, Twoflower Violet, Arctic Wood Violet, Arctic Yellow Violet 
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DATA 

New Life Cycle of Biological (Field) Data 

OPEN DATA 

REPOSITORIES 

Documentation & 

Standards 

Documentation & 

Standards 

Documentation & 

Standards 

Documentation & 

Standards 

Documentation & 

Standards 
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