PLANNING THE NEW SOIL SURVEY OF THE UNITED STATES

*Micheal L. Golden, Director Soil Survey Division, Rm 4250 South Building 14th & Independence Ave., SW, Washington, DC,20250, USA

Introduction

The soil survey of the United States has evolved since 1899 from an emphasis on cropland to a soil survey that must meet many diverse uses.  The United States Congress has directed the Secretary of Agriculture to 1) inventory the soils of the United States, territories and commonwealths 2) Keep the soil survey data current 3) provide soil technical assistance to users and 4) promote its use for a wide range of soil interpretations.

Approximately one third of the published soil surveys are more than 30 years old and another third are more than 20 years old.  Soil surveys made 30 years or more ago do not meet today’s needs.  Advances in technologies that customers use such as precision agriculture, economic reasons such as increasing fuel costs, changes in agricultural chemicals, and social changes such as population increases and “Smart Growth” initiatives are all factors that have added requirements for today’s soil survey information.

The United States Soil Survey Program works cooperatively as the “National Cooperative Soil Survey Program”.  The Natural Resources Conservation Service (NRCS) in the Department of Agriculture has the lead and responsibility for maintaining the standards and procedures such as soil taxonomy, soil survey manual, and national soil laboratory procedures.  The NRCS does the soil survey inventory for all non federal lands including Native American and Tribal Lands.

Other federal partners in the NCSS are responsible for soil survey on Bureau of Land Management, National Forests, National Parks, Military Installations, and National Wildlife Lands.  The state universities and State Agricultural Experiment Stations are cooperative partners with research and education responsibilities.  Some states have departments of natural resources that partner with soil mapping and technical soil services such as the Ohio Department of Natural Resources.

Material Studied

More than 90 percent of the United States has a detailed soil survey and more than 96 percent of non federal and Native American land has a detailed soil survey.  About 75 million hectares remain, mostly federal lands in the western states.  The soil survey is a national asset valued at over $6.4 billion.

Soil survey data is a primary source of support for 1) NRCS field office technical guides in about 3,000 soil survey conservation districts throughout the United States 2) USDA conservation programs that provide support to farmers and ranchers such as the Conservation Security Program (CSP) that uses the soil conditioning index.

Modern soil surveys have maps at 1:12,000 or 1:24,000 scale on ortho-base maps, descriptions of soil map units, database of measured and estimated soil properties, and interpretations for multiple uses.  In most cases, the soil survey was on county and state centric and does not join seamlessly from one county or state to the next.  Unmapped areas, lack of digital information, and lack of seamless information impede the ability to effectively conduct program activities.

Existing field techniques and technologies are not adequate to satisfy evolving needs for more precise soil data and analysis and descriptions of soil properties that change across landscapes, over time, and under differing management practices.  In order to keep soil survey data and analysis relevant, new field techniques, tools, and technologies are needed to make the update process more efficient.

Results

The United States soil survey is undergoing a comprehensive modernization program that is designed to improve productivity and quality.  The soil survey of the future will predict and display spatial distribution of components within polygons on the landscape.  We will prioritize soil map enhancements using benchmark landscape catenas.  We want to utilize what we have learned the last 100 plus years by improving the spatial and tabular data to digitally join soil lines and fill in data gaps and voids in the soil database.  

Three major Goals are planned:

1) For the “New Soil Survey” we want a more balanced soil survey program where soil maps, soil data, and soil interpretations will be maintained and enhanced while expanding technical soil services.

2) We are planning to accelerate the funding to complete the initial soil mapping on non federal and Native American and Tribal Lands within the next five years.

3) To maintain a paperless soil survey program.

Over the last several years we have increased the soil mapping productivity from 22.8 million acres in 2002 to about 34.0 million acres in 2007.  We are now undergoing a comprehensive modernization program designed to improve productivity and quality even more.
The first major change is to organize the field soil survey staff by Major Land Resource Areas (MLRA) which have similar kinds of soils, climate, and land use.  Typically these areas range from 10 to 20 million acres in size.  We have identified 146 permanent soil survey areas to provide the optimum geographic structure for update of the spatial and tabular soil data (see Figure 1).  These areas are nested within the 18 MLRA Regions.  There will be 144 MLRA Soil Survey Leaders who will lead the update for the future and this will be implemented over the next 3 years.  Today we have about 73 percent of the implementation in place.
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Figure 1.  146 Permanent Soil Survey Office Areas and 18 permanent MLRA regional office areas

The second major change is to “Build on Technology”.  By enhancing existing soil data we will use high end geospatial work stations to provide the heavy computing power to the field for geospatial processing.  We also will provide ruggedized, out door viewable, GPS enabled field tablet computers for field soil staff to edit spatial lines and collect point data.  We want to utilize this hardware to support the development of the Soil Resource Inventory Toolbox (SRITB) where software interfaces will make it more efficient to complete the initial soil survey while preparing us to accelerate the changes during the update phase.

The SRITB will aggressively utilize new GIS applications, remote sensing, and landscape modeling technologies.  A few applications include PEDON-PC and to digitize and collect point data in the field.  A few items included in PEDON-PC will be:  1) to incorporate university lab point data that will be exported into the National Soil Information System (NASIS) 2) and the ability to auto populate GPS points.   

Figure 2 depicts analysis tools are being developed for spatial analysis of point data by using queries to drill into the data.   These tools allow for geospatial analysis and visualization of pedon point data and information in ARCMAP.  The SRITB also includes digital editing tools where customized ARC toolbars provide efficiency in saving up to 15 steps for ARCMAP editing of soil lines.  SRITB tools are public domain.
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Figure 2 Visualization of Spatially explicit surface textures derived from the Soil Resource Inventory Toolbox Point Data Analysis Tool

To attain efficiency in performance we are planning to join the 3,000 individual spatial datasets into one “National Soil Geospatial Database” (NSGD).  The NSGD will combine the tabular and spatial databases and will provide the ability to query on geographic and geomorphic land features.

Technology will build efficiency by utilizing Digital Elevation Data including Light Detecting and Ranging (LiDAR) Interferometric Synthetic Aperature Radar (IFSAR) and National Digital Elevation Data (NEDS) and remote sensing information.   Additional tools include pre-mapping soil analysis, landscape analyses, digital soil mapping and visualization tools.  The digital soil mapping tools will display the spatial distribution of soil components within polygons.  The pre mapping products such as parent material, slope, aspect curvature, etc, will better enable the pedologist to predict soil position on the landscape.  Then by creating categorical and soil property maps will enable the soil scientist to better complete the initial or update soil survey.

The 146 MLRA Soil Survey Offices will prepare work plans  The workplan  will cover the whole geographic area with multiple project areas.  The management team will prioritize the projects.  They will look at the first phase of work and identify problems and areas for improvement.  These might be grouped by benchmark soil landscape catenas, geology, classification, or database needs.  The NCSS partnership should play a large part in identifying the needs for improvement and might include specific study and analysis by soil series or catenas of soil phases.

The third major change is the delivery of soil interpretations to the users of soil data.  We call this delivery system “The Web Soil Survey”.  Today there are over 2800 of the 3000 spatial databases available and all of the 3000 tabular databases available (see figure 3).  We are working to have more than the existing 660 soil manuscripts available online.  In addition we have about 100 land use interpretations available for visualization. (See figure 4).  The web soil survey also has over 40 different soil properties available for visualization.
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Figure 3 US Soil Survey Digitizing (SSURGO) Progress
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Figure 4.  Building Site Development-Dwellings with Basement Interpretative Map derived from the Web Soil Survey.

There have been a large number of citizens aware of the soil information that is available on the internet as opposed to a limited number of users that was exposed strictly to the traditional paper copy of soil surveys.  To date the web soil survey has had over 1.5 million visitors in the last 18 months, with over 100,000 visits per month and up to 5000 visitors per day.  This amounts to about 30 million hits per month.

The current modernization effort is not stagnant but we are looking beyond the near future. There are six advisory groups to help direct the soil survey program.  They include 1) Soil Business Area Analysis Group 2) Federal Lands Advisory Group 3) National Cooperative Soil Survey Advisory Group 4) NRCS State Conservationist Advisory Group 5) Soil Interpretations Advisory Group and 6) NCSS and SSSA-S5 Digital Soil Mapping Committee.

One of these groups is the Federal Lands Advisory Group.  This is made up of all the NCSS Federal Lands Managers.  They advise on soil mapping cooperation and priorities, database population and integration, development for new soil interpretations, where all the soils are mapped and correlated to NC SS standards, and digitized to Federal Geographic Data Committee (FGDC) Standards.  We are currently developing joint plans for completing the remaining soil survey areas and leveraging funds and resources wherever possible.

Conclusion

As we look to the not too distant future, we will collect better soil information on all Benchmark soil catenas.  These include dynamic soil properties and subaqueous soils.  Dynamic soil properties change on the human time scale and relate to productivity, sustainability and increased environmental impacts.   A Dynamic Soil Property Guide has been developed and we are beginning to implement a few projects.  Mapping subaqueous soils has taken on a renewed interest and coastal resource managers are becoming new costumers for the soil survey information.  We have expanded the glossary for mapping methods and Soil Taxonomy and soil interpretations for these new costumers.

By modernizing the Soil Survey of the United States, we will provide stability for field Soil Scientists by establishing permanent offices, use new technologies to enhance our efficiencies and knowledge of Soil Landscapes; and use the Web Soil Survey to deliver our information to costumers beyond our capacity.  By modernizing the Soil Survey of the United States will prepare us for “New Frontiers” in Soil Survey, while increasing the accessibility and usability of our most valuable resource “The Soil”.
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