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Digital Soil Mapping Initiatives in NRCS and the NCSS

NRCS’s current Digital Soil Mapping (DSM) activities have three distinct parts: first, funded research with University Cooperators to advance the science of DSM; second, applied field trials with NRCS soil scientists and GIS specialists to understand and implement DSM methods in production soil survey settings; and third, development of an institutional framework to support DSM methods and products. 

A selection of DSM activities in the NRCS is presented in figure 1. By no means is this list complete. The current selection includes Applied Research, Applied Research Conducted by Current or Future NRCS Employees, DSM Applications in Soil Survey Offices, Future DSM Projects, Soil Survey Offices that Received DSM Training, and Procurement of Data in Support of DSM Applications. We would like to maintain a catalog of DSM activities within NRCS, and later within the NCSS. If your DSM-related project is not listed in figure 1, please consider sharing your work with the NGDC. 
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Emerging (DSM) technologies offer a set of tools to complement existing soil survey tools and procedures and help achieve NRCS’s ambitious mapping and updating goals. To effectively utilize DSM technologies, soil scientists and program managers need to better understand the current status and potential of DSM technologies with respect to the goals and objectives of the NCSS. They also will need a vision and plan for implementation and application of DSM technologies within the context of soil survey production, refresh cycle, and data delivery and use.
Under the umbrella of the NCSS, NRCS is beginning to address these and other issues associated with the integration of DSM methods and products into workflows, data delivery systems, and decision making processes. A multi-agency workshop on Assessment and Implementation of Digital Soil Mapping in the NCSS (abbreviated DSM Workshop for the remainder of this document) was preceded by a mini-Challenge Dialogue used to generate discussion on the following challenge – to chart a shared vision and plan to promote and guide the progressive development and implementation of Digital Soil Mapping (DSM) using predictive soil modeling and other methods within the National Cooperative Soil Survey (NCSS) system with respect to the production, delivery, and use of soil survey information.
Important themes that emerged from the Dialogue include:

1. Managing Organizational Change – including issues relating to training and personnel, work flows, computer and technology requirements, and general acceptance of DSM procedures and products.
2. Maintaining Scientific Integrity – including issues relating to map assessment and accuracy, model assessment and accuracy, prediction uncertainty, and accurate and appropriate landscape representation.

3. Building a Business Case – including the need to quantify DSM costs and benefits, objectively measure map accuracy, and ascertain customer needs.

4. Being Adaptive to Project and Customer Needs – including issues related to DSM methods, tools, guidelines, and products to avoid establishing a system that is too narrowly defined or that will be resistant to further evolution and improvement.” 
5. Developing Soil Information Products – including issues related to completing and maintaining the SSURGO database, providing alternative soil map and interpretive products, assessing prediction uncertainty, and enabling development of user-defined information products.

6. Crafting an Implementation Plan – including issues related to personnel management, organizational change, accessing appropriate data, hardware, and software, testing and evaluating DSM methods, developing new DSM methods, training, and establishing DSM guidelines.

A detailed list of action items was generated over the course of the dialogue. Action items were generated topics including:

· Planning and Institutionalization - Working definition of DSM, Integration with existing and future Soil Information Systems Development, Operational Initiatives

· Products – Identify new products, Establish minimum accuracy standards

· Business Case – Determine customer needs, Develop value propositions, Cost-benefit analysis

· Technology – National hierarchy for landscape stratification, Clearinghouse for DSM tools/methods, Modular vs. Integrated applications

· Assessment – Map accuracy assessment methods, DSM tool/method evaluation, Benchmark DSM study areas 

· Training – User support, Core Competencies, DSM training classes

· Communication – Discussion Forums, User Groups, “Branding”, Technical Workshops
Work is currently underway on action items related to Planning and Institutionalization, Technology, Training, and Communication. NGDC has drafted definitions of DSM and adopted a more inclusive category of Digital Soil Survey that addresses other soil survey activities such as data collection and data delivery. These definitions will be posted to the DSM SharePoint site for review and comment later this year. A Soil Business Area Analysis Group (SBAAG) Ad Hoc committee on DSM was recently established, and will work to address issues associated with integration of DSM into Soil Information Systems. Any recommendations made by this ad hoc committee will be shared with the NCSS partnership for review and comment. 

NRCS training issues are being addressed by Marc Crouch, the Soil Survey Division Training Coordinator, and a team of soil scientists from around NRCS. This group has been documenting training needs and expected core competencies in GIS and Remote Sensing. They have proposed four learning paths – (1) Soil Applications, (2) Soil Survey Geospatial Database Fundamentals, (3) Soil Remote Sensing, and (4) Soil Geospatial Analysis. Proposed paths 2, 3, and 4 would culminate with a Digital Soil Mapping class. Work is currently underway to update NRCS’s remote sensing curriculum, including the revision of the Introduction to Digital Remote Sensing course and the development of a Remote Sensing for Soil Survey Applications course. The new Remote Sensing for Soil Survey Applications course should be ready to teach at the beginning of calendar year 2008.
Communication – especially among DSM practitioners in the field - is a critical issue. Attempts to address this issue are currently underway. First, a DSM listserv has been established for discussions and announcements among the DSM community. To sign up for this listserv, send an e-mail message to listserv@listserv.wvu.edu with the text subscribe DSM in the body. Second, a SharePoint Site has been set up on the NGDC server for geospatial activities within NCSS, with a focus on DSM. The DSM listserv and SharePoint site are open to all interested individuals.
SharePoint technology allows individuals across multiple organizations or locations to collaboratively develop and share data, documents, tools, and ideas. Basic site structure is established by a site administrator, but site content is added and edited by site members.

Current features of the Digital Soil Mapping SharePoint site include:

1. Document Libraries - Reference Materials, Methods, Software, Tools and Scripts, and Data

2. Discussion Forums - DSM Tools and Methods, DSM Products, 

Suggestions (e.g., for new libraries, discussion forums, or lists)

3. Lists - Upcoming Events (Calendar), Announcements, People (Contacts), Funding Opportunities, Positions Available, and Positions Sought
SharePoint sites are Access Controlled by default. However, site membership is open to everyone. To acquire an account, send an e-mail message to manda.moore@wv.usda.gov with the subject line Subscribe DSM Sharepoint and include your name, position, location, organization, and preferred login in the body. 
Finally, NRCS in collaboration with NCSS partners has initiated a project called the Mojave Desert Operational Initiative. An ‘Operational Initiative’ is a collaborative project designed to explore and address DSM issues in the context of active soil surveys. Goals of an Operational Initiative include comparing and contrasting DSM methods and understanding and addressing barriers to DSM use in a production setting. At the same time, these projects should contribute to completion of the initial soil survey and to the institutionalization of the MLRA soil survey model. 
Potential Operational Initiative project areas should: include a variety of landscapes; include unmapped areas; include previously mapped areas; cross ownership boundaries; cross political boundaries; be large (e.g. MLRA or subset of a MLRA); have a soil survey team with diverse skills; have soil survey team members who are willing and able to learn; have willing managers; have necessary spatial data; and have georeferenced pedon data (or plans to collect additional data). 

Planning for the Mojave Desert Operational Initiative is currently underway. As plans and progress are made, this information will be posted to the DSM SharePoint Site.
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