Data Management Plan Template Guidance
The proposal should specify both the project’s data management and its plans for long-term data management in sufficient detail to enable reviewers to assess the feasibility and potential for continued usage by the scientific community and others.

Data management plans (DMP) exceeding the page limit (2 pages) cannot be submitted.  The document must be converted to pdf prior to attachment.
Submission of metadata to be provided ultimately to the Forest Service R&D data archive (http://www.fs.usda.gov/rds/archive/) will be required at the time of final report submission with data set delivery to a data repository due within six months after that.  The JFSP will review the metadata to ensure that all required information is provided (including a pointer to the archival location of the data).  Projects will not be considered complete until the metadata have been reviewed and accepted.
The JFSP recognizes that not all projects necessarily result in the collection, generation, or compilation of new data.  If this is the case, completion of the full data management plan template is not necessary for proposal submission.  If no new data collection, generation, or compilation is proposed, indicate so in section I and do not complete the remaining sections of the data management plan template. 
Note:  See Appendix A for an example of a data management plan and Appendix B for help choosing a research data repository. 
I. Data Management Plan Justification
Indicate whether the proposed project will result in the collection, generation, or compilation of new data.  For modeling studies only data generated for model input should be included in the DMP.
Note:  Proposers should err on the side that information required in sections II and III below is applicable to their project versus assuming otherwise, as an adequate data management plan is part of the proposal review criteria.
II. Project Data Management
1. Data Types
Describe the data types, scales, resolution, and formats produced by the project.  Distinguish between newly collected data and data being generated (e.g., derived secondarily) or compiled from other projects.  Describe the actual observations and any generated and compiled data to be submitted to a data repository, including the type and resolution of measurement and format of the data.  Cite any relevant standard or literature as to the method of collection.  Refer to the methods section of the proposal as necessary.

2. Quality Assurance
Describe the steps that will be used to process and quality assure the data.  Describe the procedures planned for data proofing and validation, including data collection, entry, transmission, and storage.  Describe any descriptive or analytical statistics that will be run on the data for quality assurance.

3. Data Access
Describe your plans for data access and, as applicable, any necessary limitations to protect sensitive data (e.g., human subjects, proprietary data, etc.) during the project and when archived.  Describe how data security will be ensured.  As part of this description, discuss how data entry and edit will be controlled. 

4. Storage and Backup
Describe your plans for short-term data storage and backup. Describe where and how data will be stored during the project’s duration and how those data will be backed up.

III. Long-Term Data Management
1. Metadata

Specify the metadata language you plan to use to describe the data.  All associated metadata must be documented in a standard metadata language appropriate to the type of data.  Provide appropriate justification for the language selected.  Spatial data sets must be documented using either the FGDC version 2.0 or the ISO 19115 metadata standard.  The Biological Data Profile standard (associated with FGDC) is useful for creating documentation of field- and lab-based work.  We recommend use of a metadata documentation tool:  e.g., Metavist (http://nrs.fs.fed.us/pubs/2737).
2. Data Repository
Specify the data repository you plan to use for long-term data storage and access.  Identify the specific data repository intended for long-term data storage and access.

3. Data Access
Describe your plans for data access and any necessary limitations to protect sensitive data.  Describe the provisions under which these data will be made available, including timing of data release, protection of privacy, confidentiality, intellectual property rights, or other sensitive data issues (e.g., location of endangered species).
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Appendix A - JFSP Data Management Plan Example
DATA MANAGEMENT PLAN JUSTIFICATION
Indicate whether the proposed project will result in the collection, generation, or compilation of new data:  
We intend to collect new data on soils, vegetation, and fungi, justifying the completion of a data management plan.

PROJECT DATA MANAGEMENT

Describe the data types, scales, resolution, and formats produced by the project; distinguish between newly collected data and data being re-used from other projects:

To study burn severity effects, we will collect paired soil samples (red=severely burned and black=moderately burned) from 10 plots. Each sample will be analyzed for pH; cation exchange capacity (cmolc/kg); plant available phosphorus (as Bray P) (ppm); available nitrate N (ppm); initial extractable mineral N (ppm); anaerobic incubation N (ppm); net mineralizable N (calculated: incubated N minus initial extractable mineral N) (ppm); total N (%); and total C (%).

Each soil sample also will generate seven phospholipid fatty acid analyses: (1) for the time of collection and (2) one analysis for each of six plant species after 10 weeks of vegetation growth in controlled conditions.

Each plant from the vegetation growth protocol will have a dry weight measurement for shoot biomass. The root systems are not dried or weighed, but do generate total length of root and length of root colonized by arbuscular mycorrhizal (AM) fungi measurements. These measurements provide the calculated value Percentage of Colonization by AM Fungi.

Data will be stored in Excel workbooks.

Photographs: We plan to have photos of the vegetation re-growth series for each soil type. We also plan to have photos showing AM fungal colonization on plant roots. Photos will be in either a lossless JPEG format or TIFF format.

Describe the steps that will be used to process and quality assure the data:

Quality assurance for the soil chemistry analyses is provided by the Oregon State University Central Analytical Laboratory. The LECO CNS 2000 Analyzer is maintained according to the manufacturer’s specifications and regularly recalibrated.

A random sample of root length measurements will be measured a second time to evaluate measurement quality.

Describe your plans for data access and any necessary limitations to protect sensitive data:

Edit access to the data will be limited to the PIs; each change to the data will be noted in a log, along with the reason for the change.

No sensitive data are associated with the project.

Describe your plans for short-term data storage and backup:

Data will be stored in Excel workbooks and backed up on external USB drives that can be taken off-site for additional protection from catastrophic events.

LONG-TERM DATA MANAGEMENT

Specify the metadata language you plan to use to describe the data:

Currently we would use the FGDC Biological Data Profile (BDP) metadata standard. By the time the project is completed, there is a high probability that this will have changed to the ISO 19115 metadata standard with its version of the Biological Data Profile. The BDP simplifies metadata for species identification and field/lab practices while providing FGDC spatial metadata support. As required by JFSP policy, a copy of our metadata document(s) will be deposited with the FS Research Data Archive to provide a complete JFSP metadata catalog.

Specify the data repository you plan to use for long-term data storage and access:

We plan to use the JFSP-recommended repository (Forest Service Research Data Archive).

Describe your plans for data access and any necessary limitations to protect sensitive data:

Our plan is to deposit the data and all documentation with Forest Service’s Research Data Archive prior to the formal conclusion of the project so that we can be assured of submitting fully reviewed data materials to JFSP as part of our final report delivery. We may work with the archive to reorganize the data to better align our data products with our scientific articles that rely on those data. Nonetheless, all data will be documented and made publicly available.

Regardless of final decisions on organizing the data products, we plan to include a citation and link to the data in our articles. The archive will not release the data set to the public until we have informed them that the relevant research paper is available – or the 2-year post-project end date, whichever comes first.

We currently plan to make our research data sets from this project “open access” rather than “monitored access” to encourage re-use.

Although we don’t anticipate needing to use this feature, if any errors are discovered in the data after publication, we will notify the archive so that it can update the data and metadata accordingly.

Appendix B - Choosing a Research Data Repository
Joint Fire Science Program
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The data management plan covers how the data will be managed during the life of the project and afterwards. Two major components are involved in managing the data after completion of the project. The first component is creating a metadata document that describes the research data. This document will accompany the data and a current copy must be maintained with the official JFSP data catalog. The metadata includes information, often in the form of a URL link, that indicates where the data can be found. The official JFSP data catalog is maintained by the Forest Service’s Research Data Archive. The second component is selecting a long-term repository for the data. The JFSP-recommended repository is the Forest Service Research Data Archive (http://www.fs.usda.gov/rds/archive). The function of the data repository is to preserve the data and make them available today and decades into the future. If you wish to select a different repository, some useful criteria follow for evaluating a candidate archive.

Stability and longevity: Because a purpose of the data repository is long-term preservation of the data, what is the stability of the archive and its sponsoring organization(s)?  

Long-Term Access and Discovery: Does the candidate repository plan to maintain the data over time in formats that can be readily accessed by scientists in the future? Does the repository share its catalog with other catalogs to maximize exposure of holdings to the science community? Web site URLs have a tendency to change over time: how does the repository make it possible for users to find data sets decades after citation in an article?

Extra Features: How much assistance can the archive provide to you as you write metadata and prepare other content for your data product? How do you know when your archived data product is used by other scientists?

To provide some background for comparison, following is a short description of how the Forest Service Research Data Archive meets these challenges.

Longevity: Forest Service Research & Development (FS R&D) is the steward for research data stretching back over 100 years. The archive’s planning horizon looks forward at least another 100 years. And if funding does not permit operation for that entire time, the archive has a commitment to find a home for its catalog of archived data sets. 

Access: The archive currently transforms research data from transient formats like Microsoft Excel into more stable formats like XML that can be used on multiple platforms and have a slower rate of change. As an OAIS-compliant archive, the FS R&D archive does have the capability to maintain formats over time (OAIS = Open Archival Information System, a standard developed by NASA and other space agencies and later adopted as a standard by the International Standards Organization). The archive is also aware that large pools of digital data are subject to loss of integrity in their bit representation over time. Its current approach is to use the LOCKSS (Lots of Copies Keep Stuff Safe) approach developed by Stanford. The archive does share its catalog with a number of metadata clearinghouses and expects to expand this sharing as data archiving becomes more widespread in natural resources research.

The archive manages changing URLs the same way that many scientific journals address the problem: a Digital Object Identifier (DOI) is assigned to each archived data set. The DOI can be resolved at any time in the future to the current location of the cited data resource.

Extra Features: The assigned DOI does not just let you locate the archived data set over time. It also allows researchers to discover what scientific articles have cited the data set (this is restricted to articles in journals published by organizations using the DOI infrastructure, but this is most journals).

The FS data archive supports three access mechanisms. First, it has a private repository for research data that should not be made public (data containing sensitive information on human subjects, proprietary corporate data, etc.). These data sets are not assigned a DOI; they are simply retained and maintained. Second, it has an “open access” repository. Data sets in this repository are available for download by anyone agreeing to appropriately cite the data set when used. Third, it has a “monitored access” repository. Data sets in this repository can be accessed after the user has provided some contact information (name, email, type of institutional affiliation, country) and a brief statement of planned use. The archive does not screen for “acceptable” use, but does make the planned use information available to the authoring scientist in case opportunities arise for collaboration.

If you or a data user should discover an error in the data set, the archive has a protocol for releasing a new version while retaining the original version (with a pointer to the newer version). The versioning system makes it clear when data have changed, whereas retention of the original version facilitates re-use of those data when needed for practices such as calibrating a technique against the results from the original version.

Overall, because the archive serves the needs of over 500 Forest Service researchers, it offers infrastructure for small to medium size data sets suitable for downloading, as well as for large data sets that are most effectively accessed via database query. It also periodically reviews data sets for potential suitability as educational material (K-12 and post-secondary). Online analysis tools are in development, primarily to facilitate use of research data by the public.

In addition to infrastructure, the archive provides advice and assistance for metadata writing and supplementary content to FS R&D scientists. This support also can be available to help with creating the metadata and content for your data products. Support extends to helping you make changes to the data or metadata after the original submission (reflecting things discovered about the data during analysis) and to re-packaging the originally submitted data set into products that more closely parallel your research articles.
