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SURVEY RESPONSES

• Background: Equal mixture of experimentalists, field scientists, and modelers (many 
doing all three!)

• DMP experience: 7/16 respondents have prepared a DMP. 1 uses IEDA DMP tool, 1 
tried IEDA but gave up, 1 uses university library template

• Most common file formats: .csv, .mat, .xlsx, .txt, .mat, .nc, GIS

• Data curation issues: storage (including what to keep), documentation/organization
(for collaboration, sharing, and integration)

• Data access issues: Context (biggest issue), data import (e.g., formats), data 
heterogeneity, pre-processing time



INTRODUCTION: WHAT IS A DATA MANAGEMENT 
PLAN (DMP)?

• Plan for generating, sharing, 
and archiving data

• Required 2 page 
supplementary document for 
NSF proposals

• Also required by other funding 
agencies and some data 
repositories 

https://www.dataone.org/sites/all/documents/DMP_Hydrologic_Formatted.pdf



ELEMENTS OF A DMP FOR NSF’S DIVISION OF 
EARTH SCIENCES (NSF-EAR)

1NSF 18-1 Proposal & Award Policies & Procedures Guide (Jan 2018)
2EAR Division Data Sharing Policy (April 2018)

NSF DMP requirement1 EAR DMP guidance2

1. Types of data 
produced

• Data includes “full data sets, derived data products (e.g., model results, output, and 
workflows), software, and physical collections”

2. Data and metadata 
standards

• Identify when data are considered “final”
• NSF doesn’t specify data standards – consult community and repository standards

3. Policies for access 
and sharing

• Data available within 2 years of final collection (except for “exceptional circumstances”)
• For continuing observations or long-term deployments, make data public in real or near-

real time, as technically feasible

4. Policies for re-use 
and distribution

• Data should be accessible at “no more than incremental cost”
• Assign DOIs or other persistent identifiers to data products
• NSF doesn’t specify licensing requirements – consider community and institutional policies 

5. Plans for archiving 
and preservation

• Policy appendix provides “preferred” data and physical collection archives and centers
• If no appropriate domain repository exists, identify and justify alternative preservation 

plan (e.g., museum- or university-hosted repository for long-term curation)



MOTIVATION: WHY CREATE A DMP?

A. Fulfill funding proposal 
requirements

B. Plan for journal requirements

C. Organize your plan for the 
research data lifecycle

Hsu et al., 2015, “Data management, sharing, and reuse in experimental geomorphology: Challenges, strategies, 
and scientific opportunities” Geomorphology 244, 180-189. DOI: 10.1016/j.geomorph.2015.03.039



A. DMP: REQUIRED FOR PROPOSALS / PROJECTS

• NSF: 2-page supplementary document required for all proposals

• NASA (ROSES): <8000 character webpage entry required for most 
proposals

• USDA (NIFA): 2-page document required for certain programs

• USGS: Required for all projects. Specific templates by project type.

• NOAA (EDM): Required for all projects. Specific templates.

SPARC provides a useful tool for data policy comparison: 
http://datasharing.sparcopen.org/

http://datasharing.sparcopen.org/


B. DMP: KEEP UP WITH JOURNAL REQUIREMENTS
• Journals increasingly require availability 

of research data associated with 
publications.

• For AGU journals, “Data available from 
authors” is no longer allowed.

• Movement toward “FAIR” data
• Findable

• Accessible

• Interoperable

• Reusable Source: Shelley Stall, AGU’s “Enabling 
FAIR data” project



Data Management Skills Gap Analysis, April 7, 2017
http://bfe-inf.org/document/skills-gap-analysis
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C. DMP: SUPPORTING THE RESEARCH DATA 
LIFECYCLE

Data 
preparation is a 
huge time sink. 
Can better 
planning reduce 
this burden?



WHAT IS “DATA”?

• Full data sets

• Derived data products (e.g., model results, output, workflows)

• Software

• Physical samples

• Curriculum materials

NSF 18-1 Proposal & Award Policies & Procedures Guide (Jan 2018)
EAR Division Data Sharing Policy (April 2018)



PRINCIPLES FOR DATA DEPOSIT: “FAIR”

• Findable - Publicly available on the web (i.e., not behind a paywal) with 
persistent identifier (e.g., DOI)

• Accessible - Open access to dataset (as possible), not behind paywall (e.g., 
not in article supplement), long-term support (e.g., not on unmanaged website) 

• Interoperable - Data described with appropriate machine-readable 
metadata

• Reusable - Citable with open license (e.g., CC-BY)



WHERE CAN THE DATA GO?

• “Domain” repository (e.g., SEN, SEAD, CSDMS) – best option when possible

• Institutional repository (e.g., university, museum) – check requirements
• May store data with institutional repository but list metadata in domain repository

• General repository (e.g., Figshare, Zenodo, Dryad) – backup plan

• Journal article

• Tables and figures – good for very high-level information, but not machine readable

• Article supplements – not advised: very difficult to access, often behind paywall



PRIMARY DATASET RESOURCES

• Open resource examples – anyone can 
deposit, limited curation, DOIs
• SEAD – Environmental data

• HydroShare (CUAHSI) – Hydrologic data

• EarthChem (IEDA) – Geochemical data

• Arctic Data Center – Arctic data

• Restricted resource examples – require 
planning and curation, DOIs
• BCO-DMO – Biological and chemical 

oceanography

• IRIS DMC – Seismological data
https://sead2.ncsa.illinois.edu/datasets



“DERIVED” DATASET RESOURCES

• Similar resources as for “primary” data

• SEN Knowledge Base (SEN-KB) –
experimental sedimentology workflows 
and methods, no DOIs (yet?)

• HydroShare – Jupyter notebook 
workflow documentation tools

http://sedexp.net/wiki



SOFTWARE RESOURCES

• GitHub – Open collaboration resource, no 
domain curation or DOIs (but easy export to 
general purpose repos)

• CSDMS Model Repository – earth-surface 
models, multiple curation levels, DOIs

• Many data repositories will also store 
software, but discovery may be difficult

https://csdms.colorado.edu/wiki/Models_all



PHYSICAL SAMPLES

• Sample registry: SESAR (System for Earth 
Sample Registration)
• Issues IGSNs (International Geo Sample Numbers)

• Maintains geographic sample search tools

• Does NOT store samples

• Sample storage
• LacCore – lake core samples

• Smithsonian NMNH Biorepository – natural history 
and genomic samples

http://www.geosamples.org/



CURRICULA, OTHER MATERIALS

• SERC (Science Education Resource Center) 
at Carleton College accepts educational 
materials, but lacks a one-stop repository

• Can deposit other materials in appropriate 
domain, institutional, or general purpose 
repository

• Personal websites are usually not 
discoverable or sustainable

https://serc.carleton.edu/serc/contribute.html



PROPOSAL DMP CREATION PRINCIPLES

• Think of the reviewers - keep it succinct, answering key 
questions:
• What data will be produced?

• Where will data be shared?

• When will data be available?

• Is the DMP feasible?

• Does the DMP support the research and broader impacts?

• Organization matters
• I suggest organizing DMP by data type

• DMP templates can help (IEDA DMP Tool, CDL dmptool.org)

https://dmptool.org/



RESOURCES

• DataOne: Data management education modules: 
https://www.dataone.org/education-modules

• Coursera: “Research Data Management and Sharing”: 
https://www.coursera.org/learn/data-management

• Earth Science Information Partners (ESIP): Data Management Training 
Clearinghouse: http://dmtclearinghouse.esipfed.org

https://www.dataone.org/education-modules
https://www.coursera.org/learn/data-management
http://dmtclearinghouse.esipfed.org/


EXERCISE: DMP CREATION FOR AN NSF PROPOSAL

A. Think of a research project you are planning (or doing now) – ideally one related 
to sediment experiments (Note: we will be demonstrating SEN and SEAD later...)

B. Pick one dataset you expect to produce (or have produced) for this project

C. Answer these 5 questions (associated with five areas of NSF DMP):
1. What type of dataset is this? (e.g., primary, workflow, model, etc.)

2. Which formats and standards will be used to describe this data and its metadata?

3. How and when will you share this data? (Which repository? How long after data collection?)

4. What are provisions for re-use? (e.g., citing dataset with DOI, assigning a permissive license 
like CC-BY)

5. How will data / samples be preserved and for how long? (Will data be accessible 
indefinitely or for a finite period of time? This will depend data volume and type.)


