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Why 

Manage Data?



Carrots Sticks

• Funders

• Publishers

• Peers

• Data are being recognized as 

1st class products of research

• Data citation

• Data publication

• Increased collaboration

• More efficient research

• Supports the advancement of science



Data Life Span: Where majority of data ends up



An Alternative



Good Data Management Facilitates Sharing & Reuse

Data Management

Data Sharing

Data Reuse



● Increases the impact and visibility of research

● Leads to new collaborations between data users and creators

● Supports open science

● Satisfies publishers and funders

Well-managed, shared, publicly accessible data is 

valuable



Why Data Management

Well-Managed, Shared Data Can Result in 
Re-use, Integration, and New Science

Spatio-Temporal Exploratory 
Models predict the 
probability of occurrence of 
bird species across the 
United States at a 35 km x 35 
km grid.

Land Cover

Potential Uses-
• Examine patterns of migration 
• Infer impacts of climate change
• Measure patterns of habitat usage
• Measure population trends

Model 
resultseBird

Meteorology

MODIS –
Remote 
sensing data

Occurrence of Indigo Bunting (2008)
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Data Management 

● Data Reuse <- Data Sharing <- Data Management

● A term that describes the organization, storage, documentation, 

and preservation of data collected and used in a research project

● Effective data management occurs throughout what we refer to as 

the Data Life Cycle. 



Why Data Management

Plan

Collect

Assure

Describe

Preserve

Discover

Integrate

Analyze

Data Life Cycle

• Provides a high level overview 

of the stages involved in 

successful management and 

preservation of data for use 

and reuse. 

• Helps define responsibilities

• Helps determine needed 

resources for data 

management (people, 

software, hardware)



DataONE Data Life Cycle

Plan: Write a Data Management Plan 

that describes the data to be acquired 

and how it will be documented, stored, 

quality assured, preserved and shared. 

DMP required for NSF proposals.

Collect: Data acquisition by hand 

or with sensors or other 

instruments. 

● templates

● consistent file organization



DataONE Data Life Cycle

Assure: Quality of data is 

assured through various checks 

and inspections.

● Perform statistical and 

graphical summaries

● Communicate quality



DataONE Data Life Cycle

Describe: Data are thoroughly 

documented using appropriate 

metadata standards. Key to 

understanding the data.

• Who? What? Where? When? Why?

• Structure

• Semantics

• License

• Standards:  Ecological Metadata 

Language (EML); ISO19115; 

Darwin Core



DataONE Data Life Cycle

Preserve: Submit data to a data 

repository for long-term storage and to 

retain usability of data by someone 

other than the data creator. 

● Data Repositories implement 

systematic stewardship practices 

to ensure data availability, 

dissemination and access.

● Data repositories are operated by 

universities, government entities, 

grant-funded organizations

● General and discipline-specific



DataONE Data Life Cycle

EDI Data Repository



DataONE Data Life Cycle

Integrate and Analyze: Data from 

disparate sources can be combined 

and analyzed.  Papers are published 

and data are cited!



https://biblio.uottawa.ca/en/services/faculty/research-data-management/what-research-

data-management

usgs.gov

Other models of the Data Life Cycle



Best 

Practices and 

FAIR Data



Best Practices: Skillbuilding Hub

dataone.github.io/Education



Plan



Collect

• Ensure column contents are consistent (don’t mix data and text)

• Create descriptive column names (no spaces or special characters)

• Use a descriptive file name

• Store data in a consistent format that can be well in to the future 



Preserve

● Create a clear backup policy and review 

frequently

● Minimize or remove reliance on users

● Don’t assume backups are being performed

● Use non-proprietary, standard formats

● Check your backups manually

● Have multiple versions of backups on multiple 

formats in multiple places





Finable Accessible



Interoperable Reusable

● Use open, reproducible workflows
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Getting Credit: Data Citation and Data Level Metrics



DATA DIALOGUES, ESA/USEEE ANNUAL MEETING
LOUISVILLE, KENTUCKY, USA | 12 AUGUST 2019
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Kyle Copas  | GBIF Secretariat

https://www.gbif.org/occurrence/2238981528


PEER-REVIEWED USES OF GBIF-MEDIATED DATA
through 31 July 2019

https://www.gbif.org/resource/search?contentType=literature&peerReview=true



PRE-EXISTING (ENABLING) CONDITIONS

Graphic by Association of European Research Libraries  https://libereurope.eu/wp-content/uploads/2017/12/LIBER-FAIR-Data.pdf



DOIs: DIGITAL OBJECT IDENTIFIERS
Four types of uses on GBIF.org

Use type Date of issue Issued by Function

Mobilization As close to publication 

event as possible

Data publisher,

GBIF network host 

or GBIF.org

Institutional recognition

of dataset through simple 

citation mechanism

Access At time of user request 

for download from 

GBIF.org

GBIF Simple citation, 

reproducibility,

clarity of materials & 

methods

Bibliography Publication date Journal publisher Stable identifier

Use Data archiving before 

manuscript submission

Repository Clarity of results, support 

reproducibility and 

discussion



DOWNLOAD DOIs

● GBIF stores each user 

download request and 

assigns a DOI resolving to a 

landing page that includes

• Date and size of download

• Terms/filters used in query

• Links to download original file 

and to update query

• Details of contributing 

datasets

• Relationships modelled in 

metadata

https://doi.org/10.15468/dl.uhenlf



DATA AS A FIRST-CLASS RESEARCH OBJECT

‘It is in the hands of 

researchers, who use such 

data, to properly cite the 

datasets or the associated data 

papers if they exist. Failure to 

do so weakens the link 

between data and discovery

and reduces the probability of 

the latter by jeopardizing the 

availability of the former.’

https://dx.doi.org/10.1093/database/bay033

https://dx.doi.org/10.1093/database/bay033


LITERATURE TRACKING

https://doi.org/10.1038/s41559-018-0709-x

https://doi.org/10.1038/s41559-018-0709-x






DOI CITATION IN PERSPECTIVE



UNPACKING A DATA CITATION

Date: 7 May 2018

Filter: Plantae

DOI: doi:10.15648/dl.uhenlf

Datasets involved: 3,666

Records available now and at time of download

https://doi.org/10.15468/dl.uhenlf



CREDITING INSTITUTIONS & COLLECTIONS 



CITATION TRACKING



TOP TEN PUBLISHERS BY DOI CITATION

Rank Publisher Citations

1 National Museum of Natural History, Smithsonian 350

2 iNaturalist.org 328

3 Naturalis Biodiversity Center 312

4 Museum national d’Histoire naturelle 291

5 Field Museum 285

6 Natural History Museum (London) 283

7 California Academy of Sciences 258

8 GBIF Sweden 256

9 naturgucker.de 243

9 Senckenberg Gesellschaft für Naturforschung 243



CREDITING INSTITUTIONS

https://doi.org/10.15468/scmp5u | https://www.gbif.org/publisher/36488347-eceb-40ed-b687-406f3601d8cb



NEXT UP: CREDITING INDIVIDUALS

https://sketch.cloud/s/3lJ7D/a/4AJ753/play



NEXT UP: CREDITING INDIVIDUALS

https://sketch.cloud/s/3lJ7D/a/4AJ753/play



CREDITING INDIVIDUALS: BLOODHOUND

https://bloodhound-tracker.net/Q1035



CREDITING INDIVIDUALS: BLOODHOUND

https://bloodhound-tracker.net/0000-0001-7698-3945



CREDITING INDIVIDUALS: BLOODHOUND

https://bloodhound-tracker.net/0000-0001-7698-3945/identified-for



CREDITING INDIVIDUALS: BLOODHOUND

https://bloodhound-tracker.net/0000-0001-7698-3945/identified-for



CREDITING INDIVIDUALS: BLOODHOUND

https://bloodhound-tracker.net/0000-0001-7698-3945/identified-for



POLICY-RELEVANT SCIENCE

‘…when asked why they share their 

data, GBIF publishers of any of the 

5,432 datasets cited in the download 

can unequivocally state: to 

contribute to critical policy-

relevant science like the first 

global-scale assessment of 

climate change impacts on insects 

and the IPCC’s Special Report on 

Global Warming of 1.5 °C.’

https://www.gbif.org/data-use/51171KRV0EhwmHubpfDs3h
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