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http://www.mblwhoilibrary.org/services/data-management-resources

Original article describing FAIR data principles: Wilkinson,
M.D., et al. (2016) The FAIR Guiding Principles for
scientific data management and stewardship. Scientific Data, 3,
160018, https://doi.org/10.1038/sdata.2016.18
Article more specific to FAIR in our domain: Stall, S., et al. (2018),
Advancing FAIR data in Earth, space, and environmental science, Eos,
99, https://doi.org/10.1029/2018EO109301

Agenda
●
●
●
●
●
●
●
●

Intro to Data Management
DMPTool
ORCIDs
Activity – create an ORCID record or use a DMPTool template
DOIs
Data Citation
WHOI Data Resources
Activity – find data and then create a citation

Intro to Data Management

“Data is a precious thing
and will last longer
than the systems themselves.”
- Tim Berners-Lee

What is the Data Life Cycle?

A goal without a plan
is just a wish

Have you ever created a Data
Management Plan?

Proposal
1.
2.
3.
4.
5.
6.
7.
8.

What kind of data are we collecting?
How do we plan to document the data and processing?
Which standards would be appropriate (file formats, controlled
vocabularies)?
What tools will we use to transform, organize, and analyze?
What kind of outputs (spreadsheets, visuals, databases) will we
need for our research?
Where will we store the data and how will it be backed up?
How will we collaborate on code changes and data processing?
Where will the data be shared after the project conclusion?

LOCKSS
"Lots of Copies Keep Stuff Safe"

Acquisition
1.
2.
3.
4.
5.

Keep calibration files and instrument metadata, i.e. model and manufacturer,
any relevant information about deployment
Use consistent and meaningful file naming conventions
Don’t include multiple observations in a single row
When entering handwritten observations, double check all entries
Make sure everyone is on the same page, using the same procedures and
the same definition--remove as much human error as possible
a.
b.

6.
7.

If there are only three options, make sure they are choosing between three options
If your asking someone for a measurement, be very clear about how the measurement should
be done

Don’t combine information--“adult male” should be two attributes
Be vigilant--field data is irreplaceable

Data Quality
●

●

●
●

Qualify (flag) data that have been identified as questionable by including a
flagging_column next to the column of data values, using a naming
convention such as Temperature, flag_Temperature
Describe the quality control methods applied and their assumptions in the
metadata, as well as any software used when performing the quality
analysis
Describe standards or test data used for the quality analysis. For instance,
include, when practical, the data used to make a calibration curve
Include in the metadata who did the quality control analysis, when it was
done, and what changes were made to the dataset

DataOne: https://www.dataone.org/best-practices/communicate-data-quality

Analysis and Synthesis
1.

Save the raw data

2.

Ensure that raw data are backed up in more than one location

3.

Create the data you wish to see in the world

4.

Create analysis-friendly data

5.

Record all the steps used to process data

6.

Anticipate the need to use multiple tables, and use a unique identifier for
every record

Good enough practices in scientific computing

“To a great mind, nothing is little.”
- A. Conan Doyle

Contribution
1.

2.
3.

4.

More is more--not everyone is experienced in your data, used data
management or coding practices, or in the software tools you used
for your research
Create a Data Dictionary to most clearly define columns, units,
origin, and data transformation
Describing transformation and analysis steps accurately allows users
to briefly review your work without having to create a local
environment to run your code in
Noting versions is extremely important for both the language you are
coding in and for external dependencies

Publication and Discovery
Choosing a repository depends on two main factors.
1.

Who is funding the research?
a.
b.

2.

Are there specific requirements for which repository should be used?
Are there limitations to who can access the material?

What type of data are you working with?
a.
b.
c.

Can vary across domains--BCO DMO, MGDS
Different repositories have different limitations and requirements, such as size limits
or quality assurance information
Homogenous data can and should be combined

Discovery (PIDs)
●
●
●

To make data more discoverable, and thus more likely to be used,
include identifiers of papers and authors.
Most repositories will include a reference to a paper’s DOI, as well as
ORCID ids for authors.
Other important identifier for data (and papers!) are Cruise IDs,
cruise or expedition dates, submersible dive numbers, funder
information/IDs and grant numbers

Do you have an
ORCID identifier?

About DMP Tool and ORCID
●

DMPTool.org is an online application originally created by the California
Digital Library and funded by the Alfred P. Solan Foundation as a tool to help
researchers and institutions share funder requirement guidelines, as well as
helpful guidance and educational resources about data management.

●

ORCID is a non-profit organization that creates unique identifiers for
researchers. Unlike ResearchID it is a universal identifier that major
publishers and institutions have coalesced around.

DMP Tool and ORCID
1.

Log on to dmptool using WHOI or MIT credentials
a.
b.
c.
d.
e.

2.

Look at example DMPs
a.
b.

3.

Go to https://dmptool.org/
Choose the login menu item at the top of the page
Choose Option 1
Type in name of institution, select drop down option
Log in with normal credentials
EAGER: High-throughput, culture-independent technique identifying cyanobacteria infections to improve
understanding of carbon biogeochemical cycling: https://dmptool.org/plans/30370/export.pdf
Collaborative Research: Quantifying the ecological role of Gulf of Maine deep sea coral gardens at multiple
spatial scales: https://dmptool.org/plans/43691/export.pdf

Log on to ORCID
a.
b.
c.

Go to https://orcid.org
Sign in or register for a new account if you do not have one yet
Make a note of your ID number/URL - I keep mine in my email signature

Hands On Exercise
Datasets: https://tinyurl.com/y7p5nf6g
Activity 1 As individuals or in small groups, open the 3 files and inspect them.
Based on what you have learned so far about data management, what are some
problems in the way the data are currently organized?
Activity 2 Suggest a new system for organization. Create a new spreadsheet that
can be used as a template for later years of data collection.
Fill in the challenges and solutions section of the shared notes document:

https://tinyurl.com/WHOI-Data-Science-shared-notes

Data Citation

Poll
●

Has anyone had a DOI created for a dataset?

Digital Object Identifiers

https://doi.org/10.1575/1912/10528
Prefix
Identifies
Registrant

Suffix
Identifies
Item

https://doi.org/10.1575/1912/10528

Welcome to Schema.org

ESIP Data Citation Guidelines

The core, required concepts in a citation are:
●
Author or Creator: The people or organizations responsible for the intellectual work to develop a data set. The data
creator.
●
Public Release Date: When the particular version of the data set was first made available for use (and potential
citation) by others.
●
Title: The formal title of the data set. It may also include version or edition information but should be carefully
controlled. A better alternative is to track version information independent of the title. Note this is the title of the data
set, not the project or a related publication. It is important for the data set to have an identity and title of its own.
●
Version ID: Careful versioning and documentation of version changes are central to enabling accurate citation. Data
stewards need to track and clearly indicate precise versions as part of the citation for any version greater than 1. It
may be appropriate to track major and minor versions.
●
Repository: The name of the entity that holds, archives, publishes, prints, distributes, releases, issues, or produces
the data. This property will be used to formulate the citation, so consider the prominence of the role. This may be an
appropriate place to recognize a major sponsor of the data.
●
Resolvable Persistent Identifier: The unique identifier that provides the ability to access the data. Not all data have
Persistent Identifiers (PIDs) or can be digitally accessed, so an alternative method to access metadata, such as a
URL or a physical address, can be provided instead.
●
Access Date: Because data can be dynamic and changeable in ways that are not always reflected in release dates
and versions, it is important to indicate when online data were accessed.

Examples
Basic citation
Cline, D., R. Armstrong, R. Davis, K. Elder, and G. Liston. 2003. CLPX-Ground:
ISA snow depth transects and related measurements ver. 2.0. Edited by M. A.
Parsons and M. J. Brodzik. NASA National Snow and Ice Data Center Distributed
Active Archive Center. https://doi.org/10.5060/D4MW2F23. Accessed
2008-05-14.

Examples
For an ongoing data set that is updated on a regular or continual basis, list the first
year of release followed by update information.
Brodzik, M. J. and R. Armstrong. 2018, updated daily. Near-Real-Time DMSP
SSM/I-SSMIS Pathfinder Daily EASE-Grid Brightness Temperatures, Version 2.
NASA National Snow and Ice Data Center Distributed Active Archive Center.
https://doi.org/10.5067/K7VT6D6Y2SO6. Accessed 2019-02-14

Examples
Ongoing updates to a time series do change the content of the data set, but they do not typically
constitute a new version or edition of a data set. New versions typically reflect changes in
sampling protocols, algorithms, quality control processes, etc.

Veefkind, P. 2012. OMI/Aura Ozone (O3) DOAS Total Column L3 1 day 0.25 degree x 0.25
degree, V3, NASA Goddard Earth Sciences Data and Information Services Center (GES
DISC). https://doi.org/10.5067/Aura/OMI/DATA3005. Accessed 2018-10-12.
Cavalieri, D. J., P. Gloersen, and H. J. Zwally. Edited by J. Maslanik and J. Stroeve. 1999.
Near-Real-Time DMSP SSM/I-SSMIS Daily Polar Gridded Brightness Temperatures,
Version 1. NASA National Snow and Ice Data Center Distributed Active Archive Center.
https://doi.org/10.5067/AKQDND71ZDLF. Accessed: 2019-02-06.

Examples
Subset Used
This may be the most challenging aspect of data citation. It is necessary to enable "micro-citation" or the ability to refer to the
specific data used--the exact files, granules, records, etc. An example in a traditional context would be quoting a certain passage in
a book, where one then references a specific page number in the citation. Alternatively, one might make reference to the "structural
index" of a canonical text (e.g. book, chapter, and verse in the King James Bible). Unfortunately data sets typically lack page
numbers or canonical versions. Nevertheless, there is often a consistent structural form to how a data set is organized that can help
users cite a specific subset. Data stewards should suggest how to reference subsets of their data. With Earth science data, subsets
can often be identified by referring to a temporal and spatial range.
Hall, D. K. and G. A. Riggs. 2016. MODIS/Terra Snow Cover Daily L3 Global 500m Grid, Version 6. Oct. 2007- Sep. 2008, 84°N,
75°W; 44°N, 10°W. NASA National Snow and Ice Data Center Distributed Active Archive Center.
https://doi.org/10.5067/MODIS/MOD10A1.006. Accessed 2019-02-02.
Sometimes, the data may be packaged in different sub-collections or representations or "Archive Information Units (`AIUs)," which
can be referenced.
Cline, D., R. Armstrong, R. Davis, K. Elder, and G. Liston. 2003. CLPX-Ground: ISA snow depth transects and related
measurements ver. 2.0. Shapefiles Edited by M. A. Parsons and M. J. Brodzik. NASA National Snow and Ice Data Center
Distributed Active Archive Center. http://doi.org/10.5060/D4MW2F23. Accessed 2008-05-14.

WHOI Data Resources

WHOAS
Woods Hole Open Access Server - AKA: woze, wo-az, who-az
●

We Mint DOIs for original work, including reports, presentations, data, and software

●

Core Trust Seal Certified

●

Records are indexed in Google

●

Data DOIs will be included in DataCite indexes

●

Versioning supported

●

Embargos supported

Choosing a License
“We recommend Creative Commons licenses for data and text, either CC-0 (the ‘No Rights Reserved’
license) or CC-BY (the ‘Attribution’ license, which permits sharing and reuse but requires people to give
appropriate credit to the creators). For software, we recommend a permissive open source license such
as the MIT, BSD, or Apache license.”

“We recommend against the ‘no commercial use’ variations of the Creative Commons licenses because
they may impede some forms of reuse. For example, if a researcher in a developing country is being paid
by her government to compile a public health report, she will be unable to include your data if the license
says ‘noncommercial’. We recommend permissive software licenses rather than the GNU General Public
License (GPL) because it is easier to integrate permissively licensed software into other projects.”

Good enough practices in scientific computing

WHOI Data Resources
●

Cruise Metadata: http://dla.whoi.edu/cruise-by-year/2019

●

Cruise Metadata API: http://dla.whoi.edu/api/v1/cruises

●

Cruise Data: http://dlacruisedata.whoi.edu/AR/cruise/AR1-01/

●

BCO-DMO: https://www.bco-dmo.org

●

WHOAS Data: https://darchive.mblwhoilibrary.org/handle/1912/10774

●

NDSF Data: (alvin) http://dlacruisedata.whoi.edu/NDSF/alvin/

●

Ice-Tethered Profiler: http://www.whoi.edu/page.do?pid=23096

●

Martha’s Vineyard Coastal Observatory: http://www.whoi.edu/mvco/home

Organizations Referenced in Presentation
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●

MBLWHOI Library
WHOI Data Library and Archives (DLA)
International Oceanographic Data and Information Exchange (IODE)
British Oceanographic Data Center (BODC)
DMP Tool
DataCite
CrossRef
International DOI Foundation
Research Data Alliance (RDA)
AGU - Earth and Space Science Informatics Section (ESSI)
Earth Science Information Partners (ESIP)
WHOI Ocean Informatics Group
NSF Earthcube
Make Data Count
Scholix
Schema.org

Learn More
1.

Planning
a.
b.
c.

2.

Data Collection
a.
b.
c.
d.

3.

Data Management Plan Examples (UMN)
Writing a Data Management Plan (MIT)
General Guidance (DMP Tool)
Describe Measurement Techniques (DataOne)
Use Consistent Codes (DataOne)
Data Standards (USGS)
Use a Data Template (USGS)

Assure
a.
b.
c.

Double-Check the Data You Enter (DataOne)
Mark Data with Quality Control Flags (DataOne)
Communicate Data Quality (DataOne)

Learn More
4.

Describe
a.
b.
c.

5.

Data Dictionaries (USGS) --Includes Examples
Describe method to create derived data products (DataOne)
Assign Descriptive File Names (DataOne)

Preserve and Discover
a.

Finding Repositories (re3data)

Activity - Find this thing
1.

Find data from Crab Spa site at the East Pacific Rise from Jan 2014
○

2.
3.
4.

Make sure you are on the latest version of this data
Determine the cruise that it was collected on
Check to see if there are any other items for that cruise
○

5.

Hint: There’s a link on the page.

Find the cruise summary for this cruise and determine the chief scientist
○

6.

Hint: It’s in WHOAS!

Hint: https://www.dla.whoi.edu/cruise-details/?

Find grant information related to this cruise and identify a paper that was
produced from this grant

Bonus: Find R2R plot of cruise navigation

